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Executive Summary

Investing in infrastructure can stimulate economic
growth and unleash job creation across the nation.
Whether it's building roads, repairing pipes, or
upgrading power plants, investments in the country’s
transportation, water, energy, and broadband systems
not only support more economic output, but also drive
the need for more workers. Several recent pieces

of federal legislation—including the Infrastructure
Investment and Jobs Act (IlJA), Inflation Reduction
Act (IRA), and CHIPS and Science Act—are pumping
hundreds of billions of dollars toward new projects and
new jobs. This is a level of investment not seen since the
New Deal.

But national, state, and local leaders risk squandering
this window of opportunity if they focus only on future
job creation without addressing the cracking foundation
of the country’s current workforce.

Infrastructure investment already supports millions of
workers nationally. Moving goods, producing energy,
managing water, and carrying out many other essential

activities depend on workers across every corner of the
country and are foundational to economic growth and
opportunity. Past Brookings research has highlighted the
multiple career pathways, higher wages, lower formal
educational barriers to entry, and in-demand skills
across the infrastructure sector. Yet the hiring, training,
and retention gaps across this workforce remain vast, as
fewer workers are entering these careers and more are
retiring and leaving these jobs than ever before. At the
same time, too few of these job opportunities are filled
by younger people, women, and people of color.

How can leaders expand the future infrastructure
workforce if they cannot even hold onto the current one?
Many infrastructure leaders have experience building
projects, but far less in collaborating with workforce
partners or recruiting and retaining talent. Failing to
address these workforce gaps may not only delay
projects and limit short-term construction, but also
interfere with long-term operation and maintenance

and limit the ultimate economic reach of new federal
funding.
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This report aims to equip leaders with more consistent
data and information to better target, measure, and
address their infrastructure workforce needs. It builds
off past Brookings research to provide an updated look
at U.S. infrastructure employment, leading to several
findings:

In 2021, 16.6 million workers were employed

in infrastructure jobs across the country,
accounting for 11.8% of national employment.
Infrastructure workers are primarily concentrated in
95 occupations that tend to focus more on operation
rather than construction, which speaks to the sector’s
multiple branching career pathways. The largest
occupations are electricians, plumbers, civil engineers,
and other skilled trades positions, particularly those
involved in the transportation and energy sectors.

Infrastructure occupations pay wages that are
30% higher for workers at lower income levels,
which supports more equitable career pathways.
Infrastructure jobs pay $31,750 and $39,270 at the
10th and 25th percentile, respectively, compared to
$23,980 and $29,950 for all occupations at these
percentiles. Large infrastructure jobs that pay higher
wages range from bus and truck mechanics to highway
maintenance workers to electrical power-line installers.
This means higher pay for workers just entering the
labor market or transitioning into these positions,
which offers more opportunity to those at the bottom
rungs of the career ladder.

Most infrastructure workers (53.8%) have a high
school diploma or less, but they achieve higher
wages than in other industries and grow their
careers through on-the-job training. The share
of infrastructure workers with a high school diploma
or less contrasts sharply with the share of workers
across all occupations nationally, 31.6% of whom
have a high school diploma or less. Meanwhile, 86.8%
of infrastructure workers need some level of on-the-
job training, compared to 62.6% of workers across all
occupations nationally. Through apprenticeships and
other work-based learning, they develop knowledge in
many common categories, such as public safety and
security or engineering and technology—highlighting

the need for more collaborative approaches among
employers and educators.

From 2021 to 2031, projections show 1.7 million
infrastructure workers (12.2%) will leave their
jobs each year on average, leading to huge
replacement needs. Recent research shows that up
to 1.5 million new jobs will be created annually over the
next decade due to new federal infrastructure funding.
But Bureau of Labor Statistics (BLS) projections
estimate that 1.7 million current infrastructure workers
will separate from their jobs each year over the same
span due to retirements and other labor force exits

as well as transfers to occupations elsewhere in the
economy.

The infrastructure workforce skews older,

male, and white—signaling a need to reach
more and different types of workers in coming
years. Many infrastructure workers are 45 years and
older: 72.8% of transit and intercity bus drivers are

in this age group, as are 55.7% of power distributors
and dispatchers and 53.8% of rail yard engineers.
Perhaps even more concerning, though, is that only
11% of the infrastructure workforce is 24 years or
younger. In addition, women make up only 18.5% of
all infrastructure workers, while they make up 49.6%
of all workers nationally; the shares of Black, Latino or
Hispanic, and Asian American infrastructure workers
are also frequently lower than national averages across
a range of occupations.

Collectively, these findings contextualize the current
state of the country’s infrastructure workforce—one
that boasts multiple pathways to opportunity with
demonstrated hiring needs, but also one that faces
considerable challenges given the mounting number of
workers leaving their jobs or struggling to enter in the
first place. However, with an infusion of new federal
funding, a need to accelerate projects, and an appetite
to test new approaches, leaders have a chance to
address these gaps. This report examines several
national, state, and local actions that leaders can take
to drive conversations, inform plans, and ultimately
strengthen their infrastructure talent pipelines with an
eye toward more durable models for economic equity.
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Introduction

For decades, leaders across the U.S. have called

for greater infrastructure investment to repair aging
transportation and water systems, launch new energy
and broadband upgrades, and more. These projects
not only stimulate economic growth (through faster
movement of people and goods, cleaner electricity
generation, and easier exchange of data and ideas), but
also drive economic opportunity by supporting millions
of jobs.” Now, with the passage of the Infrastructure
Investment and Jobs Act (IlJA), Inflation Reduction Act
(IRA), and CHIPS and Science Act, hundreds of billions
of dollars in new federal funding is flowing across the
country, representing a once-in-a-generation chance for
national, state, and local leaders to further expand the
infrastructure workforce opportunity.

From the New Deal of the 1930s to the American
Recovery and Reinvestment Act of 2009, the U.S. has a
history of launching bold infrastructure investments to
create more jobs. But this latest legislative push holds
perhaps the greatest promise. Federal infrastructure
spending is poised to reach heights never seen
before—possibly exceeding 2% of gross domestic
product, compared to 1.3% during the New Deal—and
millions of workers will need to oversee and execute
projects across the country.? Constructing roads, fixing

pipes, installing solar panels, and laying broadband will
require a wide range of laborers, technicians, and other
workers across every region.® Beyond these direct
jobs, many indirect and induced jobs will also emerge
for suppliers and other industries supported by this
spending.*

Estimates vary on the exact number of new jobs that
will be created, pointing anywhere from 13,000 to
30,000 jobs for every $1 billion in federal funding.® And
with $863 billion from the IIJA alone, the impacts could
be enormous. The Economic Policy Institute estimates
that new federal infrastructure funding could support
772,000 jobs annually—a figure similarly reflected in
research from Moody’s, which points to more than
800,000 jobs annually during the [IJA’s “peak impact

in the middle of the decade.”®’ Estimates from the
Boston Consulting Group put the figure closer to 4.2
million jobs over the next decade, or 420,000 jobs per
year on average.® On the other hand, research from the
Georgetown University Center on Education and the
Workforce estimates that $1.5 trillion in new federal
infrastructure spending could create 15 million jobs
over the next decade, or 1.5 million jobs annually.® The
White House has also released statements pointing to
1.5 million jobs created annually.™
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FIGURE 1

Estimated job creation from new federal infrastructure spending, by information source, 2021

to 2031
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NOTE: Methods to develop estimates vary by source and are based on different iterations of federal infrastructure proposals.
Peak annual gains and cumulative totals shown here are based on a Brookings analysis of available data and approaches

described in these reports.

SOURCE: Moody's, Economic Policy Institute, Georgetown University Center on Education and the Workforce, and Boston

Consulting Group.

However, simply throwing more money at infrastructure
is no guarantee that all people and places will benefit.
By fixating on new jobs, many national, state, and local
leaders are focusing more on growth without clearly
addressing current workforce gaps. Or, even worse,
these leaders are simply overlooking workforce gaps
entirely. New pots of money and new opportunities

for ribbon cuttings can overshadow the significant
challenges facing the country’s current infrastructure
workers, who are aging, leaving their jobs in higher
numbers, and struggling to keep up with a backlog of
projects.” Without a dual focus on future and current
workers, the country may struggle to maximize this
infrastructure opportunity.
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Background

While new federal funding offers enormous potential
to create more jobs, leaders face a massive challenge
that has existed for some time: the struggle to hire,
train, and retain current infrastructure workers. This
limits the country’s pool of talent to take on existing
needs, let alone expand the pool of talent to take on
new tasks.

RECRUITMENT AND HIRING CHALLENGES

Even before the new federal legislation passed,
infrastructure jobs lacked visibility among prospective
workers and struggled to recruit new talent. Historically
low unemployment and a tight labor market have led

to shortages in construction, with 88% of construction
contractors having “moderate-to-high levels of difficulty
finding skilled workers” according to a recent U.S.
Chamber of Commerce survey.'? But as past Brookings
research has highlighted, infrastructure jobs go far
beyond short-term construction positions; they involve
dozens of different occupations in infrastructure
operation, maintenance, and design, ranging from
electricians to water treatment operators to civil

engineers." They distribute energy, pump water, and
measure and monitor the performance of systems
vital to utilities and other major employers. Many of
these activities can appear dirty and dangerous or may
be out of sight and out of mind for most Americans,
including prospective workers.™

In particular, many younger students, women, and
people of color lack exposure to these pathways and
may not view infrastructure as a career of choice.™
Students in high school (and earlier) may not enroll

in classes geared toward these careers—including
those in science, technology, engineering, and math
(STEM) fields—and may not have the mentorships

or other connections and repeated opportunities

to explore related careers.’® Women, who remain
historically underrepresented in construction and the
skilled trades, face harassment and discrimination

in the workplace.'” And people of color are not only
underrepresented in many of these same positions, but
also face several other long-standing barriers to entry,
including lower pay and hiring biases.™
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At the same time, a lack of coordination among
key infrastructure actors—employers, educational
institutions, workforce development boards,
community-based organizations, and labor groups,
among others—continues to obscure these career

pathways. For example, many infrastructure employers,

including transportation agencies and utilities, tend
to operate in isolation, focus on project delivery,
and lack the programmatic capacity (or awareness)
to conduct more extensive community outreach.™

FIGURE 2

These employers may also rely on rigid, outdated
human resources practices—including inflexible job
descriptions—to onboard new workers, and may
struggle to rethink existing contracting practices,
including working with women- and minority-owned
businesses.?® Meanwhile, workforce development
boards may not always clearly define, measure, or track
infrastructure hiring needs for their regions. Figure 2
summarizes more of these overarching challenges.

Examples of actors involved in infrastructure workforce development

Community-Based
Organizations

&

e

Educational
Institutions

Non-profits and other
organizations that
support community
residents

Community
colleges and other
post-secondary
institutions that
educate and train
students

* May not always be
familiar with or
connected to
infrastructure actors

¢ May not always be at
the table in larger
regional planning
conversations

* May face resource
constraints to offer
supportive services
and other assistance
to residents

May over-emphasize
credentials in
isolation

May have inflexible,
outdated curricula or
program offerings

May be under-funded,
especially for Career
& Technical
Education

May lack connections
to employers

Directly employs
people in
infrastructure
(e.g. water and energy
utilities, broadband
providers, and
transportation
departments)

PURPOSE

Labor Groups

L

Political Electeds

\/ \/

EE

Workforce
Development
:LETGE

)

Group of
infrastructure
employees that
advances
common interests for
professionals in the
field

CHALLENGES AND ROADBLOCKS

Tend to hire and train
workers in isolation,
competing for scarce
talent

May over-emphasize
projects and overlook
workforce needs

May lack the
programmatic
capacity (or
awareness) to
conduct community
outreach

Tend to have
outdated HR
practices

* Negotiate labor
agreements that can
help workers, but may
also limit flexibility
and delay hiring
processes

May over-emphasize
contracting and
individual projects

May spend time and
energy on legal
challenges that could
be devoted to
expanding training
and other initiatives

SOURCE: Brookings interviews with leaders on infrastructure workforce challenges

An individual
who holds an elected
office and is involved

in politics and
policymaking around

infrastructure

Regional entity
responsible for
workforce planning
and other activities

* May focus on
counting jobs vs.
long-term workforce
development needs

May focus on one-off
efforts and focus on
planning in short-term
political cycles

May focus only on
visible projects and
wins, rather than
less-recognized steps
to build an ecosystem
promoting
infrastructure jobs

May not always
clearly define or
measure
infrastructure hiring
needs

May struggle to
convene regional
employers and other
relevant stakeholders

May face challenges
quickly adapting to
new trends in the field
due to structural and
regulatory hurdles
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TRAINING CHALLENGES

Since infrastructure jobs are so expansive and

varied, they lack a cohesive, sector-wide strategy for
helping workers gain necessary knowledge, skills, and
experience.?’ Workforce development approaches in
infrastructure are often highly siloed and fragmented
by industry, employer, and geography. Workers

tend to gain degrees, licenses, and certifications

for a particular job in a particular place, which can
limit their ability to move or advance their careers
elsewhere. There is a need for more versatile and
portable credentials as well as common curricula

and training approaches (see Box A). More cohesive,
coordinated approaches include sector partnerships
(collaborations among education, training, labor, and
community organizations) that can build technical and
financial capacity around different infrastructure career
pathways. However, such efforts remain nascent
across the country.??

The need for extensive on-the-job training and related
work experience also remains a hurdle. Many students
and younger prospective workers continue to opt for
four-year college degrees by default, while career and
technical education (CTE) programs, which focus on
the skilled trades, can suffer from underfunding and
struggle to attract applicants.?®> Work-based learning—
such as apprenticeships, pre-apprenticeships, and
internships—can provide valuable ways for students to
gain skills and connections on the job.?#2%26 These last
anywhere from a few months to a few years, but they
remain underutilized and underfunded in the U.S. For

instance, funding for public higher education was $385
billion in 2017-18, compared to only $14 billion in public
funding for other training, including those that support
these earn-and-learn options.?” Moreover, community
colleges that support CTE programs have seen some
of the steepest enrollment declines in recent years,
particularly during the COVID-19 pandemic.?® The

result is a narrowing of options for students and

other prospective workers who would even consider
infrastructure careers in the first place.

While the IIJA, IRA, and other new federal investments
may offer more support for these training options,
most of the funding is project-specific and geared
toward eligible infrastructure entities that are
historically disconnected from broader workforce
development programming.?® In turn, there are huge
divides in reaching unemployed, underemployed, and
other disadvantaged individuals.®® Workers looking

to transition into infrastructure careers—including
women, veterans, and nontraditional workers such

as the formerly incarcerated—can lack supportive
services such as child care and transportation to get to
training or a job site.?" Although workers need to gain
more skills and experience to qualify for these jobs

(a so-called “skills gap”), there is also a considerable
“opportunity gap” in which workers lack career
navigation assistance, access to training resources,
and other equitable hiring practices.?? The same could
be said for many already-employed infrastructure
workers, who may struggle to re-skill amid new
technologies, gain new competencies, and grow their
careers over time.®
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The need for more portable and versatile credentials

Many infrastructure workers develop knowledge and experience through on-the-job training—typically
gaining specific licenses or certifications to demonstrate their prowess in key tasks. For instance, workers
in the skilled trades, such as electricians, need to enter an apprenticeship program for several years,

log thousands of hours of (paid) on-the-job training, and take multiple courses at a technical school.®*
They may also need to take an exam and enroll in continuing education courses to receive (and retain)

a particular license. Such requirements can create hurdles to train and retain talent, and the lack of
consistency in these requirements across occupations and geographies can further limit the portability
and versatility of infrastructure-related credentials.

Employers often require workers to hold a specific license or certification (or both) to fill a job, which
creates a needed screen for candidates but also a barrier to entry. Licenses, including those in
engineering, give individuals the legal authority to work in an occupation and are usually overseen by

a governmental entity at a state level. On the other hand, certifications serve as a signal of skills and
competency in a particular line of work, but are not legally required and are typically awarded by a
professional organization or other nongovernmental body.*> Beyond the time and resources needed to
gain these credentials, workers face a dizzying range of requirements depending on where their job is
located. Construction workers in Los Angeles, for example, may receive training and credentials that vary
from those in San Francisco or another state, which can limit their mobility.%¢

The lack of national consistency in credentials in terms of measurement and support does not help
matters. While the Department of Labor and other national organizations provide resources and guidance
on needed credentials, there is still widespread fragmentation depending on occupation and geography.
The BLS tracks the number and share of workers nationally who need credentials (which stands at about
a quarter of the total workforce), but this data varies widely across industries and does not provide a
geographically granular picture of particular markets.®” The lack of detailed information on the wage
premiums and professional advantages gained through credentials also leads to many unknowns for
workers, employers, and researchers involved in these issues.3®

However, some national, state, and local entities are offering clearer guidance on credentials and
supporting training efforts that align with industry-recognized credentials that can transfer across
occupations and geographies. In the water sector, for example, the Department of Labor and the Water
Environment Federation have developed joint standards on apprenticeships.*® In the transportation
sector, apprenticeship programs such as Syracuse Build in New York are coalescing around nationally
recognized curricula and standards (such as the North America’s Building Trades Unions’ Multi-Craft
Core Curriculum).*® Syracuse Build also aims to expand these training opportunities to groups who
have historically been left out of the infrastructure workforce, including women and people of color. And
pre-apprenticeship initiatives supporting disadvantaged and low-income workers, such as San Diego's
Workforce Opportunities for Rising Careers, have also championed more flexible credentials. '
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RETENTION CHALLENGES

The hiring and training of infrastructure workers have
posed difficulties for several decades, but simply
holding on to these workers is becoming increasingly
problematic as well. Across all types of infrastructure
jobs—from construction to long-term operation and
maintenance—retention is a persistent challenge for
employers and is deepening the talent gap in two
primary ways.

First, many infrastructure workers are aging and
eligible for retirement. A “silver tsunami” has swelled

in recent years, causing many infrastructure employers
to see 10% or more of their workers retire annually.*? At
some transit agencies, up to 50% of bus maintenance
employees are eligible to retire in the next three to five
years, while an increasing share of skilled technicians,
mechanics, and drivers are 50 or older.®® This reflects
larger national demographic shifts, with many baby
boomers and other infrastructure workers having

been hired following the passage of environmental
legislation and a boom of infrastructure projects during
the 1970s. And as more of these workers reach the

end of their careers with fewer younger workers ready
to pick up the baton, vast amounts of institutional
knowledge and skills may be lost forever.*

Second, many infrastructure workers are simply leaving
their jobs. The number of workers quitting positions

in construction, transportation, warehousing, and
utilities has surged by almost 20% over the past year,
according to the latest BLS job openings and labor
turnover survey.*> Some of these workers could be
transitioning to closely related positions or industries,
but they are leaving their current employers. Septic
tank servicers, electricians, highway maintenance
workers, and telecommunication line installers are
among the many infrastructure jobs that require
workers to be on-site and potentially face long hours
in hazardous conditions.*® Similar to “essential
workers” in health care and education, this work has
been especially taxing during the COVID-19 pandemic.
Increasingly, the skilled trades are susceptible to

the “Great Resignation” challenges facing the larger
economy, with more workers seeking additional pay
and workplace flexibility.*”
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ADDRESSING FUTURE AND CURRENT
INFRASTRUCTURE WORKFORCE NEEDS

Together, the challenges facing the country’s current
infrastructure workforce are sizable and will only
create more hurdles in the future. While new federal
funding holds promise to address these challenges,
national, state, and local leaders cannot just lunge for
pots of money without beginning to address these
hiring, training, and retention gaps. Leaders need to
consistently recognize who infrastructure workers
are—including their individual struggles to take on
these careers—and not simply count the potential
number of new jobs created.

A wide range of actors has realized the urgency of
these challenges, especially in light of new funding.
Federal agencies, including the Department of
Transportation, Department of Energy, Department of
Commerce, Department of Labor, and Environmental
Protection Agency, have all expressed the need to
address infrastructure worker shortages.*® Governors
and other state leaders, including departments of
transportation and energy offices, have echoed the
call for more targeted training and better harnessing
of new funding in support of greater equity.* Local
leaders, including transit agencies, utilities, and other

infrastructure employers in addition to educational
institutions, labor groups, and community-based
organizations, have also joined this chorus calling for
faster action.*®

However, despite this urgency, the infrastructure
workforce challenge remains poorly defined,
inconsistently monitored, and haphazardly addressed
across the country.

This report aims to equip leaders with more consistent
data and information to better target, measure, and
address their infrastructure workforce needs. It builds
off past Brookings research to provide an updated
look at current U.S. infrastructure employment in 2021,
including projected growth and replacement needs
over the next decade. It also explores the educational
and training requirements for infrastructure
occupations, and further contextualizes the
characteristics of the current infrastructure workforce,
including occupational wages and demographics (e.g.,
race, gender, age). Lastly, the report examines several
national, state, and local actions that leaders can take
to drive conversations, inform plans, and ultimately
strengthen their infrastructure talent pipelines with an
eye toward more durable models for economic equity.
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Defining and measuring infrastructure jobs

This analysis focuses on defining a clear set

of infrastructure industries and occupations to
determine national levels of employment, wages,

and other statistics. To do so, it follows the methods
used in several previous Brookings reports on the
infrastructure workforce, described at greater length

in “Beyond Shovel-Ready: The Extent and Impact of
U.S. Infrastructure Jobs,” released in 2014.5" While
“infrastructure” involves many different physical
systems and is a constantly evolving term (making it
difficult to develop consistent classifications or isolate
employment), this analysis uses the following definition
based on other research, nationally and globally:

Infrastructure encompasses a broad range of systems
and facilities designed, constructed, operated, and
governed across the public and private sector.
Foundational in nature, these physical assets are either
manmade or natural, often operate as part of larger
networks, support a variety of economic activities, and
provide a host of other services with a clear public
benefit over the course of many years.5?

Based on this definition, we first looked at a discrete
set of infrastructure sectors to organize relevant
physical systems, projects, and work activities.
These seven sectors (see Figure 3) capture a wide
assortment of jobs.
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FIGURE 3

Infrastructure sectors used to classify infrastructure jobs

Seven Infrastructure Sectors

Intra-Metro Transportation includes local roads and bridges; public transit such as subways and buses; taxis and
limousines; sightseeing transportation; and bicycle/pedestrian infrastructure.

Inter-Metro Transportation includes passenger rail, airports, and highways, and inter-urban and rural bus
transportation.

Trade and Logistics includes freight rail, air cargo operations, trucking, seaports/iniand waterways, transportation
support, and warehousing and express/local delivery services.

Energy includes the generation, transmission, and distribution of energy from natural gas (pipelines), facilities
responsible for electricity (nuclear, hydroelectric, and solar/wind), and other utilities.

Water includes clean/drinking water, stormwater, wastewater, sewage/water treatment facilities, and “"green”
infrastructure critical to conserving related natural resources.

Telecommunications include broadband and transmission infrastructure (wired, wireless, and satellite), concentrated
in facilities outside radio and television broadcasting.

remediation).

39600

Public Works include streetscapes, land redevelopment, and waste/landfills (solid waste, hazardous materials, and

SOURCE: *

We then used these sectors to develop a list of 38
“infrastructure industries” with closely related services
based on an analysis of the Census Bureau'’s Industry
Statistics Portal for the 2017 North American Industry
Classification System (NAICS). These 38 industries are
at the 4-digit level of detail, ranging from Electric Power
Generation, Transmission and Distribution (NAICS
2211) to Urban Transit Systems (NAICS 4851).%

Finally, we developed a list of 95 “infrastructure
occupations” via a three-step process: 1) their

share of national employment in the infrastructure
industries; 2) their share of national employment in
related government activities; and 3) other relevant
job duties.** In other words, these occupations
represent the jobs with the greatest specialization and
concentration in infrastructure construction, operation,
design, and governance. From telecommunication

line installers to water treatment operators, these are

Beyond Shovel Ready: The Extent and Impact of U.S. Infrastructure Jobs,” Brookings, 2014.

detailed occupations based on the 2018 Standard
Occupational Classification (SOC) system.

Most of the employment and wage data in this

report comes from the BLS Occupational and Wage
Statistics (OEWS) program. Additional data on skills
and educational attainment comes from the BLS
Employment Projections program and the Occupational
Information Network (O*NET), an online resource
center and database sponsored by the Department

of Labor's Employment and Training Administration.
Demographic information comes from Lightcast, which
includes a proprietary database with a variety of labor
market indicators.

Additional background on the data sources and
methods used to classify infrastructure jobs in this
report is available in a downloadable appendix.
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Key terms

Infrastructure jobs: Employment opportunities based on the total number of workers in occupations and
industries in the seven infrastructure sectors.

Occupations: The activities that employees regularly carry out for pay, which are grouped into distinct
categories on the basis of similar job duties as outlined in the 2018 SOC system. There are approximately
830 detailed occupations found across all industries. “Infrastructure occupations” in particular are often
concentrated in infrastructure activities and perform duties central to infrastructure design, construction,
operation, and governance.

Industries: Groups of establishments that provide similar goods or services, as determined by the 2017
NAICS. Private and government-owned establishments are included, while agricultural establishments
and private households are excluded. “Infrastructure industries” in particular provide services closely
linked to at least one of the seven infrastructure sectors.

Employment: The total number of full-time and part-time workers paid a wage or salary, excluding
household and self-employed workers, as defined in the OEWS survey.

Wages: Based on straight-time, gross pay over a standard work period, as defined in the OEWS survey.
These include tips, production bonuses, cost-of-living allowances, and over-the-road pay based on
mileage. However, overtime pay, back pay, and holiday bonuses are among the types of compensation
excluded. Wages include mean hourly and annual pay, but also percentile wages (10th, 25th, 50th, 75th,
and 90th). The latter are based on the percentage of workers who earn wages below a certain value. For
instance, if $9.00 represents the 10th percentile wage for a given occupation, this means that 10% of
workers employed in the occupation earn less than this amount.

Skills: Levels of education and training typically needed to perform duties in a particular line of work.
Similar to BLS, we use three categories to classify skills across occupations: education required for entry,
related work experience, and on-the-job training to demonstrate competency. We also examine some
related data from O*NET, described more extensively in the report’s methodological appendix.
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Findings

In 2021, 16.6 million workers were employed
in infrastructure jobs across the country,
accounting for 11.8% of national employment.

Whether employed as electricians, plumbers,

civil engineers, or many other roles, the country’s
infrastructure workforce carries out an expansive
number of activities and accounts for more than one
out of every 10 workers nationally. They are primarily
found in 95 separate occupations that tend to focus
more on infrastructure operation and maintenance

rather than construction. Whether moving goods,
distributing electricity, or managing water, more than
three-quarters of these workers operate infrastructure,
while 14.5% are involved in construction, 6% in design,
and 1.2% in governance. The largest occupations

are employed in the skilled trades; however, many
other occupations are found in management, human
resources, customer service, and support activities
that take place in local government offices, utility
headquarters, and other establishments.
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TABLE 1

Fifteen largest occupations by infrastructure employment and activity, 2021

Rank Occupation Infr:(s::;"l’lict:;ure Employment
1 Laborers and Freight, Stock, and Material Movers, Hand Operate 2,729,010
2 Heavy and Tractor-Trailer Truck Drivers Operate 1,903,420
3 Light Truck Drivers Operate 1,010,040
4 Industrial Truck and Tractor Operators Operate 758,290
5 Electricians Construct 650,580
6 Packers and Packagers, Hand Operate 585,270
7 First-Line Supervisors of Transportation and Material Moving Operate 549,260
Workers, Except Aircraft Cargo Handling Supervisors
8 Plumbers, Pipefitters, and Steamfitters Construct 417,620
9 Bus Drivers, School Operate 361,420
10 Civil Engineers Design 304,310
11 Bus and Truck Mechanics and Diesel Engine Specialists Operate 261,420
12 Dispatchers, Except Police, Fire, and Ambulance Operate 194,330
13 Logisticians Design 189,320
14 Shuttle Drivers and Chauffeurs Operate 175,660
15 Telecommunications Equipment Installers and Repairers, Construct 172,830
Except Line Installers
15 Occupation Total 10,262,780

SOURCE: Brookings analysis of BLS Occupational Employment and Wage Statistics

These workers are employed across a variety

of infrastructure sectors, but most (72.8%) are
concentrated in transportation, especially in trade

and logistics.%® Warehousing and storage, truck
transportation, and freight transportation arrangement
are among the largest industries and employ nearly 3.5
million workers. There are millions of workers in other
transportation activities as well, such as scheduled air
transportation, rail transportation, and highway, street,
and bridge construction. Among other infrastructure
sectors, 12.2% of workers are in energy, including utility
system construction and electric power generation,
transmission, and distribution. The remaining workers
are in telecommunications (7.6%) and water and

public works (7.4%), the latter of which includes waste
management and related activities.

The need to construct and maintain roads, pipes,
power lines, and other systems touches every corner
of the country, but some states depend more on
infrastructure workers than others. Not surprisingly,
states with the largest labor markets overall tend

to employ the most infrastructure workers, led by
California (1.9 million infrastructure workers), Texas
(1.5 million), Florida (936,000), New York (817,000),
and lllinois (750,000). These five states employ more
than one-third of the country’s infrastructure workforce.
However, states that specialize in transporting goods
and moving energy tend to employ the highest shares
of infrastructure workers, such as Alaska (14.7%),
Wyoming (14.6%), Kentucky (14%), and Tennessee
(13.8%).

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY




FIGURE 4

Total infrastructure employment by state, 2021
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FIGURE 5

Infrastructure share of total employment by state, 2021
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Infrastructure occupations pay wages that are
30% higher for workers at lower income levels,
which supports more equitable career pathways.

Infrastructure occupations not only offer multiple
branching career pathways for workers across the
country, but they also pay more equitable wages—
meaning they have a higher floor for workers at the
bottom of the wage spectrum. While they pay slightly
higher median wages ($48,100 annually) compared

to all occupations nationally ($45,760), they can pay
wages that are 30% higher or more to workers at the
10th and 25th percentiles. At those percentiles, they
pay $31,750 and $39,270, respectively, compared to
$23,980 and $29,950 for all occupations. In total, 83 of
the 95 infrastructure occupations (employing nearly 9.1
million workers) offer higher wages at both percentiles.
This means higher pay for workers just entering the
labor market or transitioning into these positions,
which offers more opportunity to those at the bottom

FIGURE 6

rungs of the career ladder. And while higher pay alone
does not fully capture the quality of these jobs, it does
signal important steps toward “good-paying” jobs and
livable wages.*®

Electricians, plumbers, and heavy-truck drivers are
among the largest infrastructure occupations paying
higher wages at the 10th and 25th percentiles. Other
smaller, more specialized occupations that pay higher
wages include airline pilots, nuclear power reactor
operators, and environmental engineers. While many
infrastructure jobs are in the public sector and have
higher unionization rates (which partially explains
this wage premium—see Box B), these workers also
possess valuable, transferable skills and experience.
This is especially true for positions outside trade and
logistics; excluding those occupations increases the
infrastructure wage premium at the 10th and 25th
percentiles to $37,060 and $46,450, respectively—
nearly 55% higher than all occupations nationally.5”

Annual wages for infrastructure occupations vs. all occupations nationally, 2021

B Infrastructure occupatons
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SOURCE: Brookings analysis of BLS Occupational Employment and Wage Statistics
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TABLE 2

Employment and 10th and 25th percentile wages for selected infrastructure occupations,

2021
Occupation Emplovment 10th Percentile 25th Percentile
P ploy Wage Wage
Heavy and Tractor-Trailer Truck Drivers 1,903,420 $30,710 $38,570
Electricians 650,580 $37,020 $46,900
Plumbers, Pipefitters, and Steamfitters 417,620 $36,700 $46,590
Civil Engineers 304,310 $60,550 $74,250
Bus and Truck Mechanics and Diesel
Engine Specialists 261,420 $35,730 $41,600
Highway Maintenance Workers 141,150 $29,130 $36,700
Electrical Power-Line Installers and
Repairers 123,940 $46,200 $60,480
Water and Wastewater Treatment Plant
and System Operators 121,150 $30,070 $37,720
Telecommunications Line Installers and
Repairers 101,530 $37,140 $43,570
Architectural and Civil Drafters 101,310 $37,370 $47,450
Infrastructure Occupations $31,750 $39,270
All Occupations $23,980 $29,950

SOURCE: Brookings analysis of BLS Occupational Employment and Wage Statistics

However, not all infrastructure occupations pay

more. This is reflected in lower mean wages
($51,050) in infrastructure occupations compared

to all occupations nationally ($58,260). They also

pay lower wages at the 75th and 90th percentiles
($58,700 and $71,480, respectively) compared to

all occupations nationally ($68,590 and $102,810).
Once again, occupations in trade and logistics tend to
weigh heavily on these estimates, including material

movers and packers and packagers—indicative of
ongoing struggles to boost pay and other workplace
protections for these positions.® If these occupations
were excluded from the analysis, the mean wage for
infrastructure occupations would increase to $61,880—
further signaling the competitive pay for occupations
ranging from power plant operators ($83,740) to
landscape architects ($74,980) to signal and track
switch repairers ($74,220).
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Examining unionization across the

infrastructure workforce

In both the public and private sector, many infrastructure workers are union members. While the specific
occupation, industry, and geography play key roles determining unionization levels across the sector,
these workers tend to benefit from unions in many ways.* In addition to aiding in workforce development
and training, unions can promote greater worker protections and job security.®® They can encourage
robust health and safety protocols, including helping workers secure additional benefits and insurance
coverage.®’ And perhaps most significantly, they can support higher wages through bargaining and other
efforts; union members can earn 10.2% more than non-union peers, and Black and Latino or Hispanic
workers receive an even larger wage bump from unionization: 13.7% and 20.1% more, respectively, than
their non-union peers.®?

The most recent BLS unionization data underscores this point. While the level of occupational detail is not
as robust in this dataset, many related industries employ unionized workers. For example, all four major
infrastructure-related industries in the data—construction, transportation and warehousing, utilities, and
telecommunications—post higher unionization rates compared to the national average for all workers
(10.3%). Utilities have a particularly high unionization rate (19.7%).

e

Share of U.S. workers who are union members, by selected infrastructure industries,

2021

Construction Transportation and Utilities Telecommunications All U.S. workers
Warehousing

SOURCE: Brookings analysis of BLS unionization data
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Nationally and in three major infrastructure-related industries, union members also post higher wages.
That gap is most prominent in construction, where union members make 45% higher median weekly
earnings ($1,344) compared to non-union members (§922). The gap is the least prominent in utilities,

although these workers still have 8% higher median weekly earnings ($1,482) compared to non-union
members ($1,369).

- cunc -

Share of U.S. workers who are union members, by selected infrastructure industries,
2021

Bl Union members Non-union members

Construction Transportation and Utilities AllU.S. workers
Warehousing

SOURCE: Brookings analysis of BLS unionization data

In coming years, new federal infrastructure funding aims to expand support for these and other unionized
positions. In its [IJA guidance, the Biden administration has continued to promote the role of unions,
while federal agencies have started collaborating more on unionized labor issues.® For example, the
Department of Labor has worked with the Department of Transportation (DOT) and Department of Energy
(DOE) to craft language in funding guidelines to promote unionization; competitive grants within DOT and
DOE give preference to applicants who support jobs with “the free and fair choice to join a union.”®* These
agencies have also focused on new labor agreements and local hiring preferences in IlJA-supported
projects.® This emphasis on unionization has also fed into IRA implementation, with the aim to support
companies that pay prevailing wages and offer apprenticeships.®®
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Most infrastructure workers (53.8%) have a high
school diploma or less, but they achieve higher
wages than in other industries and grow their
careers through on-the-job training.

Only 13.6% of infrastructure workers have a bachelor’s
degree or higher, while a majority (53.8%) have a high
school diploma or less. That contrasts sharply with
workers across all occupations nationally, 38.7%

of whom have a bachelor’s degree or higher and
31.6% have a high school diploma or less. Some
infrastructure occupations have even higher shares of
workers with less formal education, including helpers
to electricians (73% have a high school diploma

or less), septic tank servicers (69%), and rail-track
laying and maintenance equipment operators (65%).
Meanwhile, nearly one-third of infrastructure workers

FIGURE 9

(32.6%) have an associate degree or some college,
compared to 29.8% of workers across all occupations.

Perhaps more importantly, many of these workers

still earn competitive wages. Sixty-nine of the 95
infrastructure occupations have above-average shares
of workers with only a high school diploma or less
(i.e., more than 31.6%); 64 of these 69 occupations
pay higher wages at the 10th percentile than all
occupations nationally (i.e., higher than $23,980).

For instance, 68% of pipelayers have a high school
diploma or less, and their wage at the 10th percentile
is $30,000. Similarly, 59% of rail car repairers have a
high school diploma or less, and their wage at the 10th
percentile is $37,430. Many of these same occupations
also pay higher wages at the 25th percentile as well.

Levels of educational attainment for infrastructure occupations vs. all occupations, 2021

B Infrastructure occupations
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SOURCE: Brookings analysis of BLS Employment Projections data
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TABLE 3

Selected infrastructure occupations ranked by share of workers with high school diploma or
less, 2021

Percent with

10th percentile

25th percentile

Occupation Employment high school
. wage wage
diploma or less

Dredge Operators 1,650 74.0% $35,440 $38,250
Paving, Surfacing, and Tamping 44,200 73.0% $30,220 $37,630
Equipment Operators

Helpers-Electricians 72,150 73.0% $27,680 $29,630
Septic Tank Servicers and Sewer Pipe 28,620 69.0% $29,310 $36,240
Cleaners

Pipelayers 33,330 68.0% $30,000 $36,910
Rail-Track Laying and Maintenance 21,030 65.0% $37,620 $48,070
Equipment Operators

Highway Maintenance Workers 141,150 65.0% $29,130 $36,700
Plumbers, Pipefitters, and Steamfitters 417,620 62.0% $36,700 $46,590
Rail Car Repairers 22,800 59.0% $37,430 $47,200
Wind Turbine Service Technicians 10,100 53.0% $46,420 $47,040
Infrastructure Occupations 53.8% $31,750 $39,270
All Occupations 31.6% $23,980 $29,950

SOURCE: Brookings analysis of BLS Employment Projections data and Occupational Employment and Wage Statistics

Rather than pursuing advanced levels of formal
education, many infrastructure workers learn on the
job: 86.8% need some level of on-the-job training,
compared to 62.6% of workers across all occupations
nationally. The most common is short- to medium-
term (a few months or up to a year) on-the-job training,
which nearly three-quarters (72.9%) of infrastructure
workers undergo to gain the competencies needed

to perform their jobs.®” These workers include

aircraft mechanics, meter readers, and rail yard
engineers, among many others. The remaining

13.2% of infrastructure workers need long-term on-
the-job training lasting years, or an apprenticeship;
these include air traffic controllers, water treatment
operators, and electricians.

Infrastructure workers develop specialized skills and
earn specialized credentials through work-based

learning, but they still rely on many similar types

of knowledge. Worker surveys from O*NET—an
information resource sponsored by the Department
of Labor’'s Employment and Training Administration—
reveal the common categories of knowledge

required across the 95 infrastructure occupations.
O*NET surveys rank the extent to which occupations
require knowledge across 33 categories on a scale
from 0 (minimum) to 7 (maximum). They find that
infrastructure occupations score above-average in

11 categories, including knowledge in public safety
and security, engineering and technology, law and
government, and more. In other words, regardless of
whether these workers are employed in transportation,
energy, or another sector, they rely on many similar
categories of required knowledge—speaking to the
need for more cohesive sector strategies in workforce
development.5®
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TABLE 4

Categories of knowledge most required in infrastructure occupations, 2021

Average knowledge

Average knowledge

Knowledge category score, infrastructure | score, all occupations Infrastructure
occupations (0-7) (0-7) advantage
Transportation 2.88 1.78 1.09
Mechanical 3.31 2.37 0.93
Building and Construction 2.27 1.46 0.81
Public Safety and Security 3.18 2.56 0.62
Engineering and Technology 2.87 2.32 0.55
Physics 2.28 1.74 0.54
Geography 2.19 1.69 0.51
Design 2.40 2.08 0.32
Telecommunications 1.73 1.46 0.28
Chemistry 2.07 1.95 0.13
Law and Government 2.34 2.28 0.07

SOURCE: Brookings analysis of O*NET data and BLS Occupational Employment and Wage Statistics

From 2021 to 2031, projections show 1.7 million
infrastructure workers (12.2%) will leave their
jobs each year on average, leading to huge
replacement needs.

Although the infrastructure sector offers multiple
career pathways, pays equitable wages, and tends to
pose lower formal educational barriers to entry, there
are enormous struggles to recruit and retain workers.
The infusion of new federal infrastructure funding is
causing many leaders to focus on job creation, but
the country faces an even bigger opportunity—and
challenge—in filling the shoes of current infrastructure
workers leaving their jobs.

The latest BLS projections show that infrastructure
employment will increase by 820,000 workers (5.8%)
from 2021 to 2031, which is faster than the rate for

all occupations nationally (5.3%). Among the fastest-
growing infrastructure occupations are wind turbine
service technicians (a 44.3% increase), logisticians
(27.7%), and solar photovoltaic installers (27.2%). BLS

projections do not necessarily include the impacts of
recently passed federal legislation, including the [IJA
and IRA—meaning that these figures could expand
considerably in coming years.® For instance, the

job creation estimates shown earlier in this report—
from the Economic Policy Institute, Moody’s, Boston
Consulting Group, and Georgetown University Center
on Education and the Workforce—reach upward of 1.5
million more workers each year, or 15 million more
workers over the next decade.

But at the same time, more than 1.7 million
infrastructure workers (12.2%) are projected to leave
their jobs each year on average over the next decade
due to retirements and other labor force exits as well
as transfers to other occupations.” In other words, that
means 17 million infrastructure workers will need to be
replaced over the next decade—more than the entirety
of the current infrastructure workforce. That also
exceeds every estimate noted earlier in this report for
the total jobs created from new federal infrastructure
spending.
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FIGURE 10

Estimated new infrastructure job creation vs. infrastructure jobs that need to be filled due to

worker separations, 2021 to 2031
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Occupational separations—a measure of how many
existing workers “separate” from their jobs—show
just how pressing replacement needs are across the
infrastructure workforce.”” On average, about 11.5%
of all U.S. workers are projected to permanently
leave their jobs each year. Infrastructure occupations
with the highest separation rates include packers
and packagers (15.4%), who face some of the most
difficult work conditions, including long hours.”?

Many other positions are also struggling to retain
workers, including refuse and recyclable material
collectors (13.9%), transit and intercity bus drivers
(13.2%), and traffic technicians (12.4%). These
positions can also face difficult work conditions—
especially those that have been more public-facing
during the pandemic—and face a wave of retirements,
as this report will explain further.”®
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FIGURE 11

Separations rate for selected infrastructure occupations, annual average, 2021 to 2031
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The infrastructure workforce skews older, male,
and white—signaling a need to reach more and
different types of workers in coming years.

In the rush to hire workers for new infrastructure jobs,
it can be easy to overlook the current infrastructure
workforce’s talent drain, especially as many workers
are nearing or eligible for retirement. The age

breakdown is fairly similar to the economy as a whole:

45.3% of these workers are 45 or older, compared

to 43.5% of all workers nationally. At the same time,
nearly a quarter of infrastructure workers are 55 or
older, compared to 23.5% of all workers nationally.
However, older workers are concentrated in certain
skilled trades positions and occupations essential to
infrastructure operations, such as transit and intercity
bus drivers (72.8% of whom are 45 or older), power
distributors and dispatchers (55.7%), and rail yard
engineers (53.8%).
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But an aging workforce may not be the biggest
concern—the lack of younger talent is particularly
glaring. Only 11% of infrastructure workers are 24 or
younger, compared to 12.9% of all workers nationally.
Once again, this share gets more extreme when
excluding positions in trade and logistics (8.5%).
Collectively, 78 of the 95 infrastructure occupations—
employing 9.9 million workers—have below-average
shares of workers 24 or younger. Occupations with the
lowest shares of younger workers include locomotive
engineers (2%), subway and streetcar operators (2.8%),
and telecommunications equipment installers (6.9%).
Admittedly, some of these occupations depend on
slightly older workers because they require more years
of experience and training. However, the broad lack

of younger talent shows that many current workers
have no one to succeed them and few individuals to
mentor, which may stall infrastructure projects and risk
operational failures over time.
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FIGURE 12

Selected infrastructure occupations, by age group, 2021
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The lack of women also continues to define the other occupations vital to infrastructure construction
current infrastructure workforce. Women make up and operation, including electrical power line installers
only 18.5% of all infrastructure workers, while they (2.2%), signal and track switch repairers (5.3%), and
make up 49.6% of all workers nationally. They are solar photovoltaic installers (7.5%). Instead, many
most underrepresented in skilled trades positions, women fill positions in human resources, office and
including plumbers (1.9%) and electricians (2.9%). But administrative support, and other service activities,
women are also few and far between in a range of similar to many other industries.”
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FIGURE 13

Selected infrastructure occupations, by gender, 2021
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Lastly, many infrastructure occupations lack racial and
ethnic diversity, which demonstrates gaps in reaching
more and different types of workers. This is especially
true when excluding large occupations in trade and
logistics that have above-average shares of Black

and Latino or Hispanic workers, which tend to skew
estimates.” Beyond trade and logistics, for instance,
Black workers account for only 12.1% of the current
infrastructure workforce, compared to 12.5% for all

occupations nationally.” Likewise, Latino or Hispanic
workers account for only 15.5% of this workforce,
compared to 16.3% for all occupations nationally.”
Meanwhile, Asian American workers and those of
other races, including Native Americans, account for
only 6.6% of this workforce, compared to 9.1% of all
occupations nationally. White workers account for two-
thirds (65.9%)—slightly higher than their share in all
occupations nationally (62.1%).
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FIGURE 14

Share of infrastructure workers, by race, excluding trade and logistics, 2021
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The higher shares of Black and Latino or Hispanic of $58,260. They also account for 56.9% of the
workers in larger, lower-paying occupations— country’s 585,000 packers and packagers, which make
particularly in trade and logistics—demonstrates a $30,950. By comparison, they only account for 22.9%
need to connect them to occupations that not only of electricians, which have a mean wage of $63,310,
offer higher pay and more long-term career growth, and 14% of civil engineers, which have a mean wage
but also have less racial diversity. For instance, of $95,490. Other occupations with higher pay and
Black and Latino or Hispanic workers account for a lower racial diversity include power plant operators,
combined 44.3% of the country’s 2.7 million laborers architectural and civil drafters, electrical installers, and
and material movers, which pay a mean wage of transportation equipment repairers.

$34,950—considerably less than the national average
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TABLE 5

Employment and wages for selected infrastructure occupations, by race, 2021

Share of
Occupation Employment Mean wage SIEISE) Hispanic
P ploy 9 Black workers P
workers
Laborers and Freight, Stock, and Material 2,729,010 $34,950 22.1% 22.2%
Movers, Hand
Electricians 650,580 $63,310 6.3% 16.6%
Packers and Packagers, Hand 585,270 $30,950 19.5% 37.4%
Plumbers, Pipefitters, and Steamfitters 417,620 $63,350 6.0% 18.9%
Civil Engineers 304,310 $95,490 4.6% 9.4%
Aircraft Mechanics and Service Technicians 125,440 $69,470 10.3% 17.3%
Architectural and Civil Drafters 101,310 $60,620 4.0% 13.3%
Control and Valve Installers and Repairers, 44,870 $67,310 11.4% 13.8%
Except Mechanical Door
Power Plant Operators 28,960 $83,740 6.7% 6.1%
Electrical and Electronics Installers and 10,710 $70,650 11.4% 13.4%
Repairers, Transportation Equipment
All Occupations $58,260 12.5% 16.3%

SOURCE: Brookings analysis of BLS Occupational Employment and Wage Statistics and Lightcast data

Reaching more workers—including those who are the same time, the labor market is projected to grow
younger, women, and people of color—will be a among groups traditionally underrepresented in the
challenge for infrastructure employers who continue infrastructure workforce. There will be a 6.1% increase
to conduct business as usual. The labor force in women compared to a 3.5% increase in men, as
participation rate for the entire economy is projected well as an 8.2% increase in Black workers and 23.6%
to drop another 1.6% by 2031 (to 60.1%) as more increase in Latino or Hispanic workers, compared
workers retire or simply do not join the labor market. to a 1.6% increase in white workers. Filling open

This is particularly true for workers 24 and younger, infrastructure positions will demand expanding the net
who will see their participation rate drop by 9.4%. At to capture more and different types of workers.
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Policy implications and recommendations

With the passage of historic federal infrastructure
legislation, the country has an opportunity to expand its
infrastructure workforce. But in seeking to create new
jobs, national, state, and local leaders can overlook

the opportunities—and challenges—facing current
infrastructure workers.

Today, millions of workers fill a wide range of
infrastructure occupations—not just picking up shovels
and putting on hard hats, but also constructing,
operating, designing, and governing a vast array of
transportation, water, energy, and broadband systems.

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY

But across the country, these workers are disappearing.
The potential number of new jobs created from recent
federal infrastructure funding—even according to the
most ambitious estimates—pales in comparison to the
wave of infrastructure workers leaving their jobs. This
“silver tsunami” of older infrastructure workers retiring
and taking their specialized knowledge with them is not
looming on the horizon—it is happening right now. And
many younger and mid-career infrastructure workers
are fed up with their jobs, opting to transfer to other
sectors or leave the labor force entirely.”®




This talent drain is not just a threat to future economic
growth—it also stifles current economic opportunity.
Infrastructure occupations offer higher pay, especially
to workers at lower ends of the income scale. Whether
employed as electricians, plumbers, civil engineers,

or dozens of other occupations, this equitable pay
supports millions of people who may only have a high
school diploma or less. In addition, these workers are
learning on the job and developing in-demand skills
that are valuable and transferable to many jobs across
the infrastructure sector and beyond.

Additionally, struggles reaching out to and retaining
younger students, women, and people of color continue
to hobble the infrastructure workforce. Traditionally
underrepresented and marginalized in these careers,
these groups’ lack of employment represents a

missed opportunity for employers as well. Many
current infrastructure workers are aging, white, male,
and dwindling across the economy. Employers, from
transportation departments to energy utilities, are

FIGURE 15

facing heightened pressure to find more workers,
but relying on the same kinds of job candidates and
business-as-usual approaches.

Addressing these existing workforce gaps—not just
creating potential new jobs in the future—is a major
reason why this federal window for infrastructure
action matters so much. National, state, and local
leaders need to harness federal funding in ways that
invest in future and current infrastructure workers. They
cannot simply pump more money into projects that
“create” new construction jobs—they need to ensure
existing hiring practices and recruitment strategies
become more flexible; that training and education
reach more and different types of workers; and that
infrastructure employers are able to retain existing
workers.

A combination of national, state, and local actions is
necessary to achieve such durable changes and unlock
greater economic opportunity across the country.

National, state, and local actions to accelerate infrastructure workforce development

BT - ST - ST

1. National leaders need to provide clearer programmatic
guidance, more extensive technical assistance, and more infrastructure workforce plans and programs that
targeted funding to both grow and hold onto skilled can better harness federal funding and assist local
talent. entities in support of earn-and-learn opportunities.

0 Programmatic Guidance

Issue clearer guidance on local hire provisions,
project labor agreements, and workforce

2. State leaders need to create stronger

0 Stronger Infrastructure Workforce Plans
Look beyond compliance measures.

planning.
o X Create detailed strategies focused
Leverage the existing ecosystems in states | on measurement, occupational prioritization,
v d localiti
and localities. and local engagement.
. ) Focus on breaking down silos and coordinating

Technical Assistance locally now to act on funding when it hits.
Incentivize experimentation around more

equitable programs. 0 Enhanced Training and Educational

Programs

Forge new partnerships.

. Enhance support for Career and Technical
Education and other work-based learning
Targeted funding opportunities, beyond traditional four-year
degrees.
Prioritize applications for competitive funding
that spell out precise workforce development Ensure infrastructure and workforce programs
efforts. speak to each other and co-design solutions.
Track spending to develop national standards

anddetermine benchmarks of success. Harness infrastructure formula programs

around these opportunities.

SOURCE: Brookings interviews with leaders on infrastructure workforce challenges

3. Local leaders need to develop sector strategies, form
new regional collaborations, and adjust hiring, training,
and retention practices to support more and different
types of workers.

0 Sector Strategies
Use more collaborative approaches among
employers, educational institutions, and other
stakeholders to target key skill and training
needs.

0 New Regional Collaborations

Delineate between high vs. medium vs. Low-
capacity places in assembling partnerships.

Recognize the need for multiple partners to

work with each other on planning,
measurement, and other critical workforce-
related tasks.

0 Revamped Hiring, Training, and Retention

. Promote greater visibility and flexibility in these
practices (e.g., hiring staff for community
outreach)

. Account for and enhance training for
existing workers in budgets.

Support internships and mentorships to
provide nimble ways to assist in succession
planning and knowledge transfer.
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National leaders need to provide clearer
programmatic guidance, more extensive
technical assistance, and more targeted funding
to both grow and retain skilled talent.

National leaders, particularly federal agencies, play a
vital role overseeing the flow of all this new funding
and helping eligible state and local entities target it for
needed infrastructure workforce development.

That should start with clearer programmatic guidance,
by requiring or encouraging these entities to hire, train,
and retain more diverse workers. They can do that by
emphasizing stronger labor standards for projects,
including local-hire provisions, the enforcement of
worker protections, and project-labor agreements
(PLAs) that can boost wages and other benefits.” At
the same time, they should prioritize the awarding of
funding in competitive grants for applications that
stress workforce development, while also exploring
ways to encourage states and localities to use
(typically much larger) formula funding for this purpose
as well.® The Department of Labor launched a “Good
Jobs Initiative” providing resources on many of these
issues.®’ The department also recently released
guidance on “building pathways to infrastructure
careers” aimed at workforce agencies, educational
institutions, and other partners collaborating with
eligible infrastructure entities; it stresses plans and
programs to better engage nontraditional workers,
prioritize equity in project procurement, and more.8?
The Environmental Protection Agency similarly
released a technical memo for states and utilities

to use new water funding to “meet local workforce
needs” by relying on PLAs, enforcing prevailing wage
requirements, and expanding apprenticeships.®

Of course, providing guidance means little if states
and localities do not have the programmatic capacity
to even consider these steps when applying for or
using federal funding. Federal agencies alongside
national associations, philanthropies, and groups
involved in infrastructure workforce issues need to

provide greater technical assistance. That includes
not only explaining different funding opportunities

and helping entities apply for it, but also incentivizing
experimentation around more equitable programs,
forging new partnerships, and creating short- and
long-term workforce strategies. With the launch of a
“Talent Pipeline Challenge,” the White House worked
with federal agencies and other national partners to
expand training collaborations, highlight best practices,
and convene stakeholders.® This comes on top of
other ongoing efforts at federal agencies such as DOT,
which is disseminating information on programs that
can boost local-hire provisions, job quality, and other
supportive services.® Expansive engagement efforts
are also underway through a “Local Infrastructure
Hub” led by a variety of philanthropies and city-
focused associations that are helping underserved
communities.®

Offering guidance and assistance needs to ultimately
be in service of larger national workforce strategies,

not just individual pots of funding. Federal agencies
need to target funding based on a set of national
priorities and standards, determine relevant
benchmarks of success, and track and evaluate
spending. The seeds for these efforts can start in
individual agencies as they look to provide flexibility

in new federal funding and prioritize the state and

local applications that spell out precise workforce
development efforts, such as expanding work-based
learning options.®” However, there needs to be a whole-
of-government approach on infrastructure workforce
development, in which multiple agencies operate from
a similar playbook and set of priorities. For instance,
new executive orders on climate and economic equity
touch on workforce priorities, and the Justice40
Initiative aims to direct federal investment more
consistently toward underserved communities.® But
federal agencies, from DOT to DOE to EPA, need to take
additional steps together as part of larger interagency
efforts, including better accounting of workforce
spending and collaborating on a national infrastructure
workforce plan.®
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State leaders need to create stronger
infrastructure workforce plans and programs
that can better harness federal funding and
assist local entities in support of earn-and-learn
opportunities.

State infrastructure agencies, including departments of
transportation and energy offices, need to bridge many
of the country’s infrastructure workforce gaps by better
harnessing new federal funding. But state workforce
leaders, including labor departments, workforce
boards, and educational institutions, also need to

be actively involved in ongoing hiring, training, and
retention efforts. Separate state fact sheets for this
report highlight the most pressing workforce needs
and spell out more detailed strategies for these leaders
to consider. They cover issues across six states
(Massachusetts, Pennsylvania, Illinois, Wisconsin,
Colorado, and California), and capture a diverse range
of workforce needs and actions.®°

State entities eligible for federal infrastructure funding
need to look past compliance and the bare minimum
of getting projects done. As federal leaders call for

the creation of voluntary state human capital plans
and other workforce development efforts as part of
new legislation, state leaders need to create stronger
infrastructure workforce plans that prioritize training
for mission-critical occupations, engage local leaders
around these priorities, and focus on improved
measurement and accountability. While many states
feel a sense of urgency to get more federal money in
the door as quickly as possible, they should be more
intentional and calculated in how they can best utilize
this funding in support of durable workforce solutions
based on a clear needs assessment. For example,
Pennsylvania has developed a National Electric Vehicle
Infrastructure (NEVI) state plan aimed at harnessing
new federal funding to install charging systems and
address other workforce priorities, including identifying
occupational priorities, engaging with community
colleges, supporting training on electric vehicle
maintenance, and giving preference to contractors
associated with Registered Apprenticeship Programs.®

Related to these state plans is a need for leaders
to develop stronger infrastructure training and

educational programs, including more emphasis

and funding for CTE and work-based learning
programs. Ideally, state infrastructure agencies need
to collaborate more closely with state workforce
leaders around industry (and sector) partnerships
that identify and act on shared priorities around skills
development, hiring needs, training hurdles, industry-
based credentials, supportive services, and more.®?
Ideally, these partnerships can support eligible state
agencies as they receive flexible formula funding that
they can direct more intentionally to such workforce
development priorities. California’s High Road Training
Partnerships (HRTP) initiative represents an “industry-
based, worker-focused training” effort around transit,
water, logistics, and other sectors and engages major
employers and educators across the state.®® Wisconsin
has also launched several efforts aimed at preparing
underrepresented workers to fill construction and
transportation positions, including its Transportation
Alliance for New Solutions (TrANS) program, which
includes more than 24 industry and educational
partners that have developed customized instruction
and provide supportive services to boost the state’s
talent pool.*

Local leaders need to develop sector strategies,
form new regional collaborations, and adjust
hiring, training, and retention practices to
support more and different types of workers.

Ultimately, local leaders—including employers,
workforce boards, educational institutions, labor
groups, and community-based organizations, among
others—are most directly attuned to workforce
challenges on the ground and involved in addressing
them. Additional federal infrastructure funding has the
potential to build their fiscal and technical capacity,
but they need to be ready to harness this funding in
ways that respond to their most pressing needs and
demonstrate their ability to act regionally. Doing so can
help them further qualify for federal competitive grants
and stretch every dollar they receive.

Similar to their state peers, local leaders need to
launch (or strengthen) sector strategies around
infrastructure. Common knowledge requirements and
skill needs across many infrastructure occupations
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demand more collaborative approaches among
employers, educational institutions, and other

local leaders to grow the talent pool, rather than
continuing to channel workers toward a narrow set

of credentials (e.g., commercial driver’s licenses) and
competing against each another for scarce talent. The
formation of “infrastructure academies”—centralized
destinations for screening, training, and recruitment for
infrastructure jobs—in cities such as Washington, D.C.
have bridged gaps among utilities, transit agencies,
and other employers in service of greater worker
exposure and recruitment.®® Similar efforts, such as
the SEED School of Los Angeles County (a partnership
between LA Metro and Los Angeles County), represent
place-based educational and training models geared
toward helping at-risk youth and prospective job
candidates.*®

Extending the reach of education and training beyond
a single neighborhood or jurisdiction can also create
greater economies of scale, foster more collaboration,
and build greater financial and technical capacity

for local partners who may have less bandwidth to
take on additional workforce development activities.
The formation of new regional collaborations, both
formal and informal, can set common meeting

points, encourage broader planning efforts, aid in

data collection, and create other opportunities for
knowledge exchange and experimentation. Workforce
development boards should play a lead role in such
efforts to prioritize infrastructure careers as cross-
cutting areas of focus for transportation, energy, water,
and other employers. At the same time, employers,
labor groups, and community-based organizations can
pioneer some of these efforts themselves; for instance,
BAYWORK represents a consortium of San Francisco
Bay Area water and wastewater utilities focused

on workforce development, in tandem with other
community partners.®” And the Camden Collaborative
Initiative—a partnership between more than 40
community organizations and businesses in New
Jersey—has served as a regional body and platform to
define priorities, encourage discussion, and test new
ideas, with a focus on improving environmental and
economic outcomes.®®

Beyond additional local collaboration, supporting more
visible and flexible pathways into infrastructure careers
is a must. And that starts with adjusting existing
hiring, training, and retention practices.®® Employers
in particular need to take steps toward more proactive
and inclusive workforce development practices given
the need for extensive on-the-job training in these
careers. That includes hiring staff for additional
community outreach, accounting for and enhancing
training for existing workers in program budgets,

and supporting more internships and mentorships to
provide nimble ways to assist in succession planning
and knowledge transfer. That also includes broader
local efforts, including adjusted local hiring practices,
PLAs (including community benefits agreements), and
contracting opportunities that emphasize women- and
minority-owned businesses.’®

Several local efforts aiming to elevate and act on
these types of approaches have emerged. Syracuse
Build, Kentuckiana Builds, and HireNYC represent
three city-led programs to boost equity in construction
careers using outreach to minority contractors,

local hiring practices, supportive services, union
partnerships, apprenticeships, and other steps toward
recruiting underrepresented workers.’”" The San

Diego Association of Governments (SANDAG)—the
primary regional transportation planning agency in San
Diego—has pursued similar efforts with its Workforce
Opportunities for Rising Careers (WORC) program,
which includes a community benefits agreement, a
pre-apprenticeship program, and more.’*2 In Virginia,
the Hampton Roads Workforce Council is looking to
launch careers for underrepresented workers in the
blue economy, clean energy, and other industries
through its Workforce Training System for Good Jobs
effort, which includes collaborations with historically
Black colleges and universities, employers, and other
local leaders.™® Similar efforts focused on green jobs,
digital technologies, and related careers are continuing
to emerge in other localities.

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



Conclusion

With once-in-a-generation federal funding, the

country faces an enormous infrastructure workforce
opportunity in the coming years—but also an enormous
challenge. Creating more jobs and ensuring there are
enough workers to fill them is difficult enough. Yet
expanding the infrastructure workforce depends on
investing in and holding on to the skilled workers the
country already employs in this sector. Existing hiring,
training, and retention gaps underscore the hurdles
many workers—especially younger students, women,
and people of color—face entering these careers
today, and they highlight the talent drain happening as
current workers retire or leave their positions in greater
numbers. Piling more workers onto a ship that is
already beginning to sink is not a strategy for success.

This report has explored the current state of the
country's infrastructure workforce to better highlight

these employment needs, training and educational
demands, and demographic shortfalls. However, it

has also emphasized the sector’s equitable wages,
accessible entry points, and long-term pathways
toward greater opportunity. To help more and different
groups of workers enter and navigate these pathways,
national, state, and local leaders share a number of
responsibilities—from programmatic guidance and
technical assistance to the formation of new sector
partnerships and regional collaborations. These

steps are especially important as eligible state and
local leaders look to harness new federal funding.

But enhancing infrastructure workforce development
does not end after the next few years; it must feed into
durable models of collaboration, experimentation, and
evaluation for decades to come.

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



ACKNOWLEDGEMENTS

Brookings Metro would like to thank the Markle Foundation and the Strada Education Network
for their generous support of this analysis. For supporting this work and our infrastructure
work more broadly, Brookings Metro is also grateful to the Kresge Foundation, the Irvine
Foundation, and the Metro Council, a network of business, civic, and philanthropic leaders that
act as financial and intellectual partners of the program.

The author would like to thank the following individuals for offering guidance and substantive
input on the final report language: Robert Puentes, Adie Tomer, Caroline George, Martha Ross,
Annelies Goger, Jade Arn, Molly Kinder, Mark Muro, Alan Berube, Xavier de Souza Briggs,

and Lavea Brachman. Within Brookings, the author especially thanks J.R. Reed for excellent
research assistance, including data collection and visual development. In addition, the author
wishes to thank Michael Gaynor, David Lanham, Erin Raftery, and Leigh Balon for their editorial
and communications expertise. Thanks to Alec Friedhoff and Carie Muscatello for layout and
graphic design.

The Brookings Institution is a nonprofit organization devoted to independent research and
policy solutions. Its mission is to conduct high-quality, independent research and, based on
that research, to provide innovative, practical recommendations for policymakers and the
public. The conclusions and recommendations of any Brookings publication are solely those
of its author(s), and do not reflect the views of the Institution, its management, or its other
scholars. Brookings is committed to quality, independence, and impact in all of its work.
Activities supported by its donors reflect this commitment.

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



END NOTES

Adie Tomer, Joseph Kane, and Lara Fishbane,
“An Infrastructure Stimulus Plan for the
COVID-19 Recession,” Brookings (blog), July 27,
2020, https:/www.brookings.edu/research/
an-infrastructure-stimulus-plan-for-the-covid-19-
recession/.

Adie Tomer, Caroline George, Joseph Kane, and
Andrew Bourne, “America Has an Infrastructure
Bill. What Happens Next?,” Brookings (blog),
November 9, 2021, https://www.brookings.edu/
blog/the-avenue/2021/11/09/america-has-an-
infrastructure-bill-what-happens-next/.

Related “green job” impacts could be especially
large. See Heidi Garrett-Peltier, “Green versus
Brown: Comparing the Employment Impacts of
Energy Efficiency, Renewable Energy, and Fossil
Fuels Using an Input-Output Model,” Economic
Modelling 61 (February 1, 2017): 439-47, https:/
doi.org/10.1016/j.econmod.2016.11.012.

For instance, see “FHWA - Employment Impacts
of Highway Infrastructure Investment,” U.S.
Department of Transportation — Federal Highway
Administration, accessed November 16, 2022,
https:/www.fhwa.dot.gov/policy/otps/pubs/
impacts/.

Anthony P. Carnevale and Nicole Smith, 75
Million Infrastructure Jobs: A Shot in the Arm

to the COVID-19 Recession (Washington, D.C.:
Georgetown University Center on Education

and Workforce, February 2021), https:/
cewgeorgetown.wpenginepowered.com/wp-
content/uploads/cew-15_million_infrastructure
jobs-fr.pdf.

Adam Hersh, “Build Back Better’ Agenda Will
Ensure Strong, Stable Recovery in Coming Years,’
Economic Policy Institute (blog), September

16, 2021, https://www.epi.org/publication/iija-
budget-reconciliation-jobs/?chartshare=235936-
235941#Table-2.

Mark Zandi and Bernard Yaros, “Macroeconomic
Consequences of the Infrastructure Investment
and Jobs Act & Build Back Better Framework,”
Moody’s Analytics (analysis), November 4, 2021,

11

12

13

14

https://www.moodysanalytics.com/-/media/
article/2021/macroeconomic-conseqguences-of-
the-infrastructure-investment-and-jobs-act-and-
build-back-better-framework.pdf.

Based on direct and indirect job creation as
aresult of a $1 trillion federal infrastructure
package. For more, see Santiago Ferrer, Karan
Mistry, Norman Anderson, Jeff Hill, Rich Davey,
and Andrew Smith, “A Better Way for the US to
Invest in Infrastructure,” BCG Global, February 25,
2021, https://www.bcg.com/publications/2021/
how-the-us-can-invest-in-infrastructure.
Carnevale and Smith.

“Fact Sheet: The Bipartisan Infrastructure Deal,”
The White House, November 6, 2021, https://
www.whitehouse.gov/briefing-room/statements-
releases/2021/11/06/fact-sheet-the-bipartisan-
infrastructure-deal/.

Joseph Kane, “Aging and in Need of Attention:
America’s Infrastructure and Its 17 Million
Workers,” Brookings (blog), April 16,2019,
https://www.brookings.edu/blog/the-
avenue/2019/04/16/aging-and-in-need-of-
attention-americas-infrastructure-and-its-17-
million-workers/.

Madeleine Ngo, “Biden’s Infrastructure Plan:
Scarcity of Skilled Workers Poses Challenge,”
The New York Times, September 9, 2021, https://
www.nytimes.com/2021/09/09/us/politics/biden-
infrastructure-plan.html.

Joseph Kane, “Biden Needs to Create an
Infrastructure Talent Pipeline, Not Just

More Jobs,” Brookings (blog), January 29,

2021, https://www.brookings.edu/blog/the-
avenue/2021/01/29/biden-needs-to-create-an-
infrastructure-talent-pipeline-not-just-more-jobs/.
Julie Bykowicz, “Labor Shortage Stymies
Construction Work as $1 Trillion Infrastructure
Spending Kicks In,” The Wall Street Journal, June
20, 2022, https://www.wsj.com/articles/labor-
shortage-stymies-construction-work-as-1-trillion-
infrastructure-spending-kicks-in-11655722801.

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



15

16

17

18

19

20

21

22

Caroline George and Joseph Kane, “Reversing
America’s Poor Track Record on Inclusivity in
Infrastructure Jobs,” Brookings (blog), May 17,
2021, https://www.brookings.edu/research/
reversing-americas-poor-track-record-on-
inclusivity-in-infrastructure-jobs/.

Martha Ross, Kristin Anderson Moore, Kelly
Murphy, Nicole Bateman, Alex DeMand, and
Vanessa Sacks, Pathways to high-quality jobs

for young adults, (Washington D.C.: Brookings,
October 2018), https://www.brookings.edu/
wp-content/uploads/2018/10/Brookings_Child-
Trends_Pathways-for-High-Quality-Jobs-FINAL.
pdf.

Ariane Hegewisch and Eve Mefferd, “A Future
Worth Building: What Tradeswomen Say about the
Change They Need in the Construction Industry,”
IWPR (blog), November 16, 2021, https://iwpr.org/
iwpr-publications/a-future-worth-building-report/.
Jessica Toglia, “What We Know About Equity and
Diversity in Apprenticeship,” Jobs for the Future,
September 15, 2017, https://jfforg-prod-new.
s3.amazonaws.com/media/documents/Lit-
Review-091517.pdf.

For example, the water sector faces many of
these challenges. See Joseph Kane and Adie
Tomer, “Renewing the Water Workforce: Improving
Water Infrastructure and Creating a Pipeline to
Opportunity,” Brookings (blog), June 14, 2018,
https://www.brookings.edu/research/water-
workforce/.

Karla Walter, “Proven State and Local Strategies
To Create Good Jobs With IIJA Infrastructure
Funds,” Center for American Progress (blog), May
31, 2022, https://www.americanprogress.org/
article/proven-state-and-local-strategies-to-create-
good-jobs-with-iija-infrastructure-funds/.

Joseph Kane and Adie Tomer, “Infrastructure
Skills: Knowledge, Tools, and Training to

Increase Opportunity,” Brookings (blog), May

13, 2016, https://www.brookings.edu/research/
infrastructure-skills-knowledge-tools-and-training-
to-increase-opportunity/.

Sector Partnership Policy Toolkit Summary,
(Washington, D.C.: National Skills

Coalition, October 2016), https://www.
nationalskillscoalition.org/wp-content/

23

24

25

26

27

28

29

30
31

32

33

uploads/2021/01/Sector-Partnership-Policy-
Toolkit-Summary.pdf.

Annelies Goger, “Desegregating Work and
Learning through ‘Earn-and-Learn’ Models,’
Brookings (blog), December 9, 2020, https://www.
brookings.edu/research/desegregating-work-and-
learning/.

“Apprenticeship,” National Skills Coalition,
accessed November 21, 2022, https://
nationalskillscoalition.org/issues/apprenticeship/.
Melinda Nichols and Nomi Sofer, “Getting Started
with Pre-Apprenticeship: Partnerships,” Jobs for
the Future, September 19, 2017, https://jfforg-
prod-new.s3.amazonaws.com/media/documents/
PA_101_Part_1_091917.pdf.

“Internships,” CareerOneStop, accessed November
28, 2022, https://www.careeronestop.org/
FindTraining/Types/internships.aspx.

Ibid. Note, public funding for these training
programs includes funding authorized under the
Workforce Innovation and Opportunity Act (WIOA).
Todd Sedmak, “Spring 2021 College Enrollment
Declines 603,000 to 16.9 Million Students,”
National Student Clearinghouse, June 10, 2021,
https://www.studentclearinghouse.org/blog/
spring-2021-college-enrollment-declines-603000-
t0-16-9-million-students/.

According to forthcoming Brookings research

on workforce development details in the
Infrastructure Investment and Jobs Act

Ibid.

“Advanced Search: Resources, Supportive
Services, Workforce Development Programs,”
National Center on Safe Supportive Learning
Environments (NCSSLE), accessed November
23,2022, https://safesupportivelearning.ed.gov/
resources/supportive-services-workforce-
development-programs-administrator-
perspectives-availability.

Annelies Goger and Luther Jackson, “The Labor
Market Doesn't Have a ‘Skills Gap’—It Has an
Opportunity Gap,” Brookings (blog), September

9, 2020, https://www.brookings.edu/blog/the-
avenue/2020/09/09/the-labor-market-doesnt-
have-a-skills-gap-it-has-an-opportunity-gap/.
Infrastructure workers need a combination

of hard and soft skills to grow their careers.

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



Competency-based models hold considerable
promise in this way, but are still not always 40
widely used by different infrastructure employers.
See “Competency Model Clearinghouse,”
CareerOneStop, accessed November 22,
2022, https://www.careeronestop.org/
competencymodel/getstarted/eta-industry-
competency-initiative.aspxn.

34 “Electricians: Occupational Outlook Handbook,”
U.S. Bureau of Labor Statistics, accessed
November 22, 2022, https://www.bls.gov/
ooh/construction-and-extraction/electricians.
htm#tab-4.

35 More information on licenses and certifications
is available from BLS. See Elka Torpey, “Will | 41
Need a License or Certification for My Job?:
Career Outlook,” U.S. Bureau of Labor Statistics,
accessed November 21, 2022, https:/www.bls.
gov/careeroutlook/2016/article/will-i-need-a- 42
license-or-certification.htm.

36 For example, workers can receive different types
of training as part of the HireLAX Apprenticeship
Readiness Program versus San Francisco’s
CityBuild Academy. See “Los Angeles World
Airports HireLAX Apprenticeship Readiness 43
Program,” USGBC-LA (blog), accessed November
22,2022, https://usgbc-la.org/companies/los-
angeles-world-airports-hirelax-apprenticeship-
readiness-program/; and “CityBuild,” City of San
Francisco, accessed November 22, 2022, https://
sf.gov/departments/workforce-development-
division/citybuild.

37 “Labor Force Statistics from the Current
Population Survey: Data on Certifications and 44
Licenses (CPS),” Bureau of Labor Statistics,
accessed November 20, 2022, https:/www.bls.
gov/cps/certifications-and-licenses.htm.

38 Ryan Nunn, “How Occupational Licensing Matters
for Wages and Careers,” Brookings (blog), March
15, 2018, https:/www.brookings.edu/research/ 45
how-occupational-licensing-matters-for-wages-
and-careers/.

39 39 “U.S. Department of Labor Approves Guidelines
for Wastewater Operator Apprenticeship,” 46
WEF Highlights (blog), February 28, 2013,
https://news.wef.org/u-s-department-of-labor-
approves-guidelines-for-wastewater-operator-

apprenticeship/.
“I-81 Jobs: Syracuse Build and Pathways to

Apprenticeship,” New York State Department

of Transportation, accessed November

20, 2022, https://webapps.dot.ny.gov/i-81-
jobs#:~:text=Pathways%20to%20Apprenticeship-
Syracuse%20Build%20and%20Pathways%20
10%20Apprenticeship,construction%20
projects%2C%20including%20Interstate%20

81; and "Apprenticeship Readiness Programs
(ARPs),” North America’s Building Trades Unions,
accessed November 22, 2022, https://nabtu.
org/apprenticeship-and-training/apprenticeship-
readiness-programs/.

“What We Do - The San Diego Workforce
Partnership,” San Diego Workforce Partnership,
accessed November 21, 2022, https://workforce.
org/whatwedo/.

Matt Krupnick, “Infrastructure Plan Would

Create Plenty of Jobs, but Who Will Do Them?,’
The Hechinger Report, June 3, 2021, http:/
hechingerreport.org/bidens-infrastructure-plan-
would-create-plenty-of-jobs-but-who-will-do-
them/.

For instance, see Julio Monroy, Cheryl Riddick,
Carissa Nichols, and Joseph Calhoun, The

Aging Transit Workforce: Investing in Human
Capital, (Washington, D.C.: American Public
Transportation Association), https:/www.apta.
com/wp-content/uploads/Resources/members/
memberprogramsandservices/Emerging-Leaders-
Program/Documents/APTA%20ELP%20Group%20
2%20Handout%20(PDF).pdf.

Joseph Kane and Robert Puentes, “America’s
Infrastructure Needs the Next Generation

of Workers,” Brookings (blog), July 2, 2014,
https://www.brookings.edu/blog/the-
avenue/2014/07/02/americas-infrastructure-
needs-the-next-generation-of-workers/.

“Quits Levels and Rates by Industry and Region,
Seasonally Adjusted,” U.S. Bureau of Labor
Statistics, accessed November 20, 2022, https:/
www.bls.gov/#jolts_table4.f.2.

Joseph Kane, “COVID-19 Is a Chance to Invest in
Our Essential Infrastructure Workforce,” Brookings
(blog), April 7, 2020, https://www.brookings.
edu/blog/the-avenue/2020/04/07/covid-19-is-a-

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



chance-to-invest-in-our-essential-infrastructure-
workforce/.

47 2021 - The Skilled Trades In America: How the
Great Resignation Could Provide Great Opportunity
for Skilled Trades, (Angi, September 2021), https://
www.angi.com/research/wp-content/uploads/
sites/2/2021/09/SkilledTradesInAmerica2021
V6_optimized.pdf.

48 “Transcript: The Technology 202: The Future
Infrastructure Workforce,” The Washington Post,
May 19, 2022, https://www.washingtonpost.com/
washington-post-live/2022/05/19/transcript-
technology-202-future-infrastructure-workforce/.

49 Forinstance, see Jack Porter, Rachael Stephens,
and Loren Shimanek, “Infrastructure and
Workforce Development,” National Governors
Association (blog), November 18, 2021, https://
www.nga.org/news/commentary/infrastructure-
and-workforce-development/; and “Infrastructure
Act Resource Hub,” NASEO, accessed November
28,2022, https://www.naseo.org/issues/
infrastructure-act.

50 Joseph Kane and Jack Mills, “Harnessing the
Infrastructure Investment and Jobs Act to Train
the next Generation of Workers,” Brookings (blog),
February 23, 2022, https://www.brookings.edu/
blog/the-avenue/2022/02/23/harnessing-the-
infrastructure-investment-and-jobs-act-to-train-
the-next-generation-of-workers/.

51 Joseph Kane and Robert Puentes, “Beyond
Shovel-Ready: The Extent and Impact of U.S.
Infrastructure Jobs,” Brookings (blog), May 9,
2014, https://www.brookings.edu/interactives/
beyond-shovel-ready-the-extent-and-impact-of-u-s-
infrastructure-jobs/.

52 Ibid.

53 Note these industries do not typically include
research activities, which tend to be a focus of
many programs within the IlJA, IRA, and other new
federal legislation.

54 Relevant government activities are those that
appear under NAICS 99 (OEWS designation).
Relevant job duties are considered based on
analysis of data in O*NET, an information resource
sponsored by the U.S. Department of Labor’s
Employment and Training Administration.

55 Sector totals are based on the 38 infrastructure

56

57

58

59

60

61

industries analyzed in this report.

Job quality, including definitions of “good-
paying” jobs, remain the subject of ongoing and
evolving research. For more background, see:
Reimagining Job Quality Measurement, (The
Families and Workers Fund, November 2022),
https://familiesandworkers.org/wp-content/
uploads/2022/11/WEB-JQMI-%E2%80%93-FULL-
REPORT.pdf.

This wage premium is evident if excluding the
following 10 occupations: Transportation, Storage,
and Distribution Managers; Logisticians; First-
Line Supervisors of Transportation and Material
Moving Workers, Except Aircraft Cargo Handling
Supervisors; Heavy and Tractor-Trailer Truck
Drivers; Cargo and Freight Agents; Industrial Truck
and Tractor Operators; Material Moving Workers,
All Other; Light Truck Drivers; Laborers and
Freight, Stock, and Material Movers, Hand; and
Packers and Packagers, Hand.

Large employers, such as Amazon, have
increased wages for some of these positions,
but struggles still remain. For instance, see:
“Amazon Walkout: Dozens of Warehouse Workers
Protest Low Pay and Bad Working Conditions,”
Salon, March 16, 2022, https://www.salon.
com/2022/03/16/walkout-dozens-of-warehouse-
workers-low-pay-and-working-conditions/.
Joseph Kane, “Recognizing Labor’s Local Role
amid National Strikes: A Metro-Level Look at
Union Membership,” Brookings (blog), October
25, 2019, https://www.brookings.edu/blog/the-
avenue/2019/10/25/recognizing-labors-local-role-
amid-national-strikes-a-metro-level-look-at-union-
membershi/.

Katie Bach and Molly Kinder, “Is Your Business
Struggling with the Labor Shortage? Consider

a Union,” Brookings (blog), December 14,

2021, https://www.brookings.edu/blog/the-
avenue/2021/12/14/is-your-business-struggling-
with-the-labor-shortage-consider-a-union/.

Asha Banerjee, Margaret Poydock, Celine
McNicholas, lhna Mangundayao, and Ali Sait,
“Unions Are Not Only Good for Workers, They're
Good for Communities and for Democracy:

High Unionization Levels Are Associated with
Positive Outcomes across Multiple Indicators of

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



62

63

64

65

66

67

68

69

Economic, Personal, and Democratic Well-Being,’
Economic Policy Institute, December 15, 2021,
https://www.epi.org/publication/unions-and-well-
being/.

“Unions Provide Major Economic Benefits for
Workers and Families,” United States Joint
Economic Committee, June 10, 2022, w.
“UPDATED FACT SHEET: Bipartisan Infrastructure
Investment and Jobs Act,” The White House,
August 2, 2021, https://www.whitehouse.gov/
briefing-room/statements-releases/2021/08/02/
updated-fact-sheet-bipartisan-infrastructure-
investment-and-jobs-act/.

“Making Good Jobs Through Federal
Investments,” U.S. Department of Labor, accessed
November 30, 2022, https://www.dol.gov/general/
good-jobs/making-good-jobs-through-federal-
investments.

Rebecca Rainey and Austin Ramsey, “Punching
In: DOT-DOL Infrastructure Pact Boosts Unions,
Training,” Bloomberg Law, March 14, 2022, https://
news.bloomberglaw.com/daily-labor-report/
punching-in-dot-dol-infrastructure-pact-boosts-
unions-training.

Brody Mullins, Julie Bykowicz, and Ted Mann,
“Biden’s Nearly $2 Trillion Social Spending and
Climate Bill Is a Boon for Unions,” The Wall Street
Journal, November 26, 2021, https://www.wsj.
com/articles/biden-spending-unions-green-
energy-11637860239?mod=article_inline.

More background on different levels of on-the-
job training is available from BLS. See “Measures
of Education and Training,” U.S. Bureau of Labor
Statistics, accessed December 1, 2022, https://
www.bls.gov/emp/documentation/education/
tech.htm.

For additional details on O*NET and common
areas of knowledge are available, see Joseph
Kane and Adie Tomer, “Infrastructure Skills:
Knowledge, Tools, and Training to Increase
Opportunity,” Brookings (blog), May 13,

2016, https://www.brookings.edu/research/
infrastructure-skills-knowledge-tools-and-training-
to-increase-opportunity/.

BLS projections are based on a combination

of labor force data and other economic data,
including industrial inputs and outputs, which may

70

71

72

73

74

75

76

not capture the full impacts of recently-passed
federal infrastructure legislation at the time of
this report’s publication. For additional details

on these methods, see “Employment Projections
Methods Overview,” U.S. Bureau of Labor
Statistics, accessed December 1, 2022, https://
www.bls.gov/emp/documentation/projections-
methods.htm.

For more information on how BLS defines

and measures occupational separations, see
“Occupational Separations,” U.S. Bureau of Labor
Statistics, accessed December 1, 2022, https://
www.bls.gov/emp/documentation/separations.
htm.

Some infrastructure workers may transition to
positions in other closely-related sectors, but
they are changing occupations nonetheless.

For instance, see Joseph Kane, “The Future
American Workforce Will Have a Lot of Jobs

to Fill, Particularly in Infrastructure,” Brookings
(blog), December 7, 2017, https://www.brookings.
edu/blog/the-avenue/2017/12/07/the-future-
american-workforce-will-have-a-lot-of-jobs-to-fill-
particularly-in-infrastructure/.

For instance, see Abha Bhattarai, “Warehouse
Jobs — Recently Thought of as Jobs of the Future
— Are Suddenly Jobs Few Workers Want,” The
Washington Post, October 11, 2021, https://www.
washingtonpost.com/business/2021/10/11/
warehouse-jobs-holidays-seasonal-hiring/.
During the pandemic, many bus drivers, for
instance, dealt with additional disease exposure
and difficult passengers, causing many to

quit in higher numbers. See Niara Savage, “A
Shortage of Bus Drivers Is Causing Problems

for Those Who Use Public Transportation,”

NPR, January 17, 2022, https://www.npr.
org/2022/01/17/1073661319/a-shortage-of-bus-
drivers-is-causing-problems-for-those-who-use-
public-transport.

These movements are due to a variety of factors,
including institutional norms.

Black and Latino or Hispanic workers, for
instance, account for 19.5% and 37.4% of packers
and packagers—one of the largest occupations
This estimate excludes the following 10 trade and
logistics occupations: Transportation, Storage,

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



77
78

79

80

81

82

83

84

and Distribution Managers; Logisticians; First-
Line Supervisors of Transportation and Material
Moving Workers, Except Aircraft Cargo Handling
Supervisors; Heavy and Tractor-Trailer Truck
Drivers; Cargo and Freight Agents; Industrial Truck
and Tractor Operators; Material Moving Workers,
All Other; Light Truck Drivers; Laborers and
Freight, Stock, and Material Movers, Hand; and
Packers and Packagers, Hand.

Ibid.

For instance, see Skylar Woodhouse, “America’s
Bus Driver Shortage Has Left Transit Systems in
Crisis,” Bloomberg News, July 20, 2022, https://
www.bloomberg.com/news/articles/2022-07-20/
america-s-bus-driver-shortage-has-left-transit-
systems-in-crisis?sref=ePxdhqP3

Karla Walter, “4 Strategies to Create Good Jobs,
Boost Equity with Federal Infrastructure Funds,”
Center for American Progress (blog), June 16,
2022, https://www.americanprogress.org/
article/4-strategies-to-create-good-jobs-boost-
equity-with-federal-infrastructure-funds/.
According to forthcoming Brookings research
on workforce development details in the
Infrastructure Investment and Jobs Act

“The Good Jobs Initiative,” U.S. Department of
Labor, accessed December 1, 2022, https:/www.
dol.gov/general/good-jobs.

“Training and Employment Notice No. 08-22
U.S. Department of Labor, accessed December
1, 2022, https://www.dol.gov/agencies/eta/
advisories/ten-08-22.

“Bipartisan Infrastructure Law SRF Memorandum,”’
U.S Environmental Protection Agency, last
updated August 25, 2022, https://www.epa.
gov/dwsrf/bipartisan-infrastructure-law-srf-
memorandum.

“FACT SHEET: The Biden-Harris Administration
Launches the Talent Pipeline Challenge:
Supporting Employer Investments in Equitable
Workforce Development for Infrastructure
Jobs,” The White House, June 17, 2022,
https://www.whitehouse.gov/briefing-
room/statements-releases/2022/06/17/
fact-sheet-the-biden-harris-administration-
launches-the-talent-pipeline-challenge-
supporting-employer-investments-in-equitable-

85

86

87

89

920

92

93

94

workforce-development-for-infrastructure-jobs/.
Construction Workforce Case Studies,
(Washington, D.C.: U.S. Department of
Transportation, September 2022), https://www.
transportation.gov/sites/dot.gov/files/2022-09/
Construction%20Workforce%20Cases.pdf.
“About Us,” Local Infrastructure Hub (blog),
accessed December 1, 2022, https:/
localinfrastructure.org/about/.

Regional offices, including Federal Highway
Administration Field Offices, also bear some
responsibility for translating different eligibilities
and uses of federal funding for other local leaders;
additional flexibility does not mean local leaders
will know how or what to do with this funding.
See “Executive Order On Advancing Racial Equity
and Support for Underserved Communities
Through the Federal Government,” The White
House, January 20, 2021, https://www.
whitehouse.gov/briefing-room/presidential-
actions/2021/01/20/executive-order-advancing-
racial-equity-and-support-for-underserved-
communities-through-the-federal-government/;
The President's National Infrastructure Advisory
Council, Workforce and Talent Management
Study, (Washington, D.C.: Cybersecurity and
Infrastructure Security Agency, September
2021), https://www.cisa.gov/sites/default/
files/publications/NIAC_Workforce%20and%20
Talent%20Management%20Study_Final%20508.
pdf.

According to Brookings state fact sheets available
for download on the main report page

“About PA NEVI Plan,” Pennsylvania Department
of Transportation, accessed December 1,

2022, https://www.penndot.pa.gov:443/
ProjectAndPrograms/Planning/EVs/Pages/PA-
NEVI.aspx.

Lisa Soricone, Breaking Ground: A Fist Look at
American High School Skilled Trades Education,
(Jobs For The Future, May 2020), https://files.eric.
ed.gov/fulltext/ED607783.pdf.

California Workforce Development Board, “High
Road Training Partnerships,” State of California,
accessed December 1, 2022, https://cwdb.ca.gov/
initiatives/high-road-training-partnerships/.
“Transportation Alliance for New Solutions

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



95

96

97

98

99

100

(TrANS),” Wisconsin Department of
Transportation, accessed December 1, 2022,
https://wisconsindot.gov/Pages/doing-bus/
civil-rights/labornwage/trans.aspx. Wisconsin’s
WRTP | BIG STEP effort has also enhanced
apprenticeships and work-based learning options.
See “Paving The Way,” WRTP | BIG STEP (blog),
accessed December 1, 2022, https://wrtp.org/
paving-the-way/.

Joseph Kane and Lara Fishbane, “Can
‘Infrastructure Academies’ Solve Our Most
Pressing Workforce Challenges?,” Brookings
(blog), October 12, 2018, https://www.brookings.
edu/research/can-infrastructure-academies-solve-
our-most-pressing-workforce-challenges/.

LA Metro, “Metro, County of L.A. and SEED
Foundation Hold Groundbreaking for SEED School
of L.A County in South Los Angeles,” The Source
(blog), October 21, 2020, https://thesource.metro.
net/2020/10/21/metro-county-of-l-a-and-seed-
foundation-hold-groundbreaking-for-seed-school-
of-l-a-county-in-south-los-angeles/.

Joseph Kane, “Investing in Water Infrastructure
and Workers: Examining the Bay Area'’s

Regional Approach,” Brookings (blog), March

6, 2018, https:/www.brookings.edu/blog/
the-avenue/2018/03/06/investing-in-water-
infrastructure-and-workers-examining-the-bay-
areas-regional-approach/.

Joseph Kane, “The Water Workforce Opportunity:
How Camden Is Driving Collaborative Solutions
around Its Infrastructure and Economy,” Brookings
(blog), May 14, 2018, https:/www.brookings.
edu/blog/the-avenue/2018/05/14/the-water-
workforce-opportunity-how-camden-is-driving-
collaborative-solutions-around-its-infrastructure-
and-economy/.

For additional examples on creating visibility

and flexibility, see Adie Tomer, Joseph Kane,

and Caroline George, “Rebuild with Purpose: An
Affirmative Vision for 21st Century American
Infrastructure,” Brookings (blog), April 13, 2021,
https://www.brookings.edu/essay/american-
infrastructure-vision/.

Louisville, for instance, has pioneered new
avenues for local contracting and recruitment in
the water sector. See Joseph Kane, “Looking to

101

102

103

104

Hire: Louisville’s Efforts to Expand and Diversify
Its Water Workforce,” Brookings (blog), April

3, 2018, https://www.brookings.edu/blog/the-
avenue/2018/04/03/looking-to-hire-louisvilles-
efforts-to-expand-and-diversify-its-water-
workforce/.

Project on Workforce, “Creating Equitable Access
to Quality Construction Jobs,” Harvard University,
September 22, 2022, https:/www.pw.hks.harvard.
edu/post/creating-equitable-access-to-quality-
construction-jobs.

“Workforce Opportunities for Rising Careers
Program,” SANDAG, accessed December 1, 2022,
https://www.sandag.org/about/work-with-us/
workforce-opportunities-for-rising-careers-
program.

“Good Jobs Challenge,” The Workforce Council,
accessed December 1, 2022, https://www.
theworkforcecouncil.org/good-jobs-challenge/.
For instance, see “Clean Energy Innovation Fueling
Campuses and Empowering Communities,”
HBCU Clean Energy, accessed December 1, 2022,
https://hbcucleanenergy.org/.

SEIZING THE U.S. INFRASTRUCTURE OPPORTUNITY



B ‘ Brookings Metro

A

1775 Massachusetts Ave NW,
Washinggon, é:C 20036

(202) 797-6000
www.bro:bkings.edu




