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Key findings

• Achieving a just transition means bolstering domestic clean vehicle
manufacturing, high-quality union jobs, and financial support for low and
no-emissions vehicle industries tied to those goals.

• U.S. truck and bus producers already face intensifying competition from low-
wage countries, subsidized imports, and corporate offshoring. Trump’s plans
to revoke the Inflation Reduction Act and related policies would strand $145
billion in new investments and cost more than 35,000 job-years (a measure
that calculates one person’s work over one year) in truck assembly and
parts manufacturing work.

• Gaping loopholes Trump left in the United States-Mexico-Canada
Agreement allow imported content to enter U.S. markets under the disguise
of being “Made in North America” and empower multinational companies to
threaten to relocate production to Mexico to suppress domestic wage
demands. State-subsidized Chinese truck and parts producers can use such
loopholes to bypass the 60% blanket tariff President Trump proposed.

• Employers are capable of paying workers good, union wages and providing
them benefits while transitioning production lines to zero-emission trucks.
Widespread unionization with policies to expand clean truck and bus
manufacturing domestically would increase output and wages by $85.9
billion and $28.8 billion, respectively, and employment by 172,000 job-years
throughout the domestic supply chains.

Why this matters

A policy retreat from supporting a clean vehicle transition and correcting
inherited trade policy mistakes will result in a loss of jobs in truck and bus
manufacturing; place downward pressure on wages and standards in the jobs
that remain; and jeopardize a key manufacturing industry—on top of a failure to
reduce greenhouse gas emissions from the transportation economy.

How to fix it

The real way to achieve a just transition is to adopt policies that provide strong
support for developing new industries and trade rules that expand domestic
market share—all tied to requirements for good quality jobs.

Charting the problem

Overview

What future will U.S. truck manufacturing have under
Trump?

Summary: Trump is moving to roll back federal support for a clean vehicle
transition—a lose-lose-lose scenario for the motor vehicle manufacturing sector, its
workers, and the U.S. economy.
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Glossary of acronyms and initialisms

BEV: Battery electric vehicle

CHIPS: CHIPS and Science Act of 2022

EV: Electric vehicle

FCEV: Full cell electric vehicle

ICE: Internal combustion engine

IRA: Inflation Reduction Act of 2022

MHDV: Medium- and heavy-duty vehicles, inclusive of
Classes 4–8 trucks and buses

NAFTA: North American Free Trade Agreement of 1994

USMCA: United States-Mexico-Canada Agreement of
2020

This is a joint project with the
BlueGreen Alliance.

M edium-
and
heavy-

duty vehicles—big
trucks and
buses—are a
backbone of
economic life in the United States. Transitioning these
vehicles from internal combustion engines (ICE) to low- and
no-emission technologies is a critical step for eliminating
greenhouse gas and other toxic emissions from the
transportation economy. At the same time, this transition
could have serious implications for the ICE vehicle
manufacturing industry and auto workers.

The auto manufacturing industry was once a dependable
source of good, union jobs capable of sustaining middle-
class communities—particularly for workers without a four-
year university degree. But these jobs have deteriorated in
quantity and quality thanks to decades of corporate
outsourcing and union-busting; bad trade policies; rising
foreign competition; and short-sighted corporate
governance strategies which caused the 2008 automotive
industry crisis.1
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Combined, these factors created a generation-long drain of jobs from U.S. motor vehicle
industries, applying unrelenting downward pressure on the quality of jobs that remained
with predictable reverberations to local economies that have borne the brunt of industry
restructuring.2 After 2008, average wages in the industry fell sharply while corporate
profits, executive compensation, and stock buybacks soared and crowded out investment
in the technologies, manufacturing capacity, and workforce development to compete for
the clean vehicle future.

Now that future is upon us. If done right, the transition to manufacturing clean trucks and
buses presents a rare opportunity to reverse these trends and revitalize long-beleaguered
industries to expand investment, create jobs, and raise incomes in the United States. If
done wrong, the transition risks exacerbating the current trends that see companies
moving production offshore or to U.S. states embracing anti-worker policies, threatening
the security of the good jobs that remain.

This report assesses the potential impacts of a transition on employment, output, and
labor incomes in clean truck and bus manufacturing supply chains by modeling a range of
policy scenarios from 2024–2032 to understand what is required to secure a just
transition for legacy auto workers and new entrants to the workforce. Our analysis shows
that a just transition, broadly, must target three things:

1. Maintaining a strong public commitment to low and no-emission vehicle transition,
including supply-side and demand-side measures to overcome endemic market
failures in the development and deployment of new clean vehicle technologies.

2. Increasing the domestic market share and domestic content share for clean vehicle
components in made-in-America trucks and buses by tackling the problems of bad
trade policies and strongly tying financial incentives to domestic content
requirements.

3. Ensuring that newly created jobs are good jobs with program requirements for
companies receiving financial incentives to make them good jobs; penalties and
clawbacks for companies that fail to meet their commitments; and prohibitions from
participating in programs for companies that can’t show “clean hands” with the
National Labor Relations Board (NLRB), the Internal Revenue Service, and other
relevant regulatory bodies.

The transition toward clean trucks and buses began in earnest under the Biden-Harris
administration, with the 2021 Infrastructure Investment and Jobs Act, 2022 Inflation
Reduction Act (IRA), and 2022 CHIPS and Science Act making big strides towards the first
target. Together, this legislation allocated billions of dollars toward supporting
manufacturers to make low- and no-emission heavy-duty vehicles and components,
supporting owners of public and private fleets to purchase them, and building charging
infrastructure to power them.3 While the Biden-Harris administration sought to attach
highroad labor and domestic content standards to the tax incentives, grants, and no-
interest loans to promote clean vehicles, these fell by the wayside in legislative horse-
trading needed to pass the U.S. Senate.4 As a result, the law provides policymakers little
leverage to hold recipients of billions of subsidies accountable, significant shares of which
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are flowing to companies that do not meet domestic content requirements or are
expanding investments in states with anti-worker policies, undercutting goals two and
three.

Now, the Trump administration is moving to drastically reorient the federal policy approach
to clean vehicles by freezing disbursement of support for clean vehicle manufacturing
provided by the Inflation Reduction Act and other legislation.5 This would rob the
resources necessary to incentivize rapid development of domestic clean vehicle
manufacturing capacity at a time when consumer demand is shifting away from ICE
vehicles.6 And although President Trump took some major actions on trade in his first
administration, these failed to reverse the long-term decline in motor vehicle
manufacturing jobs and communities, or to advance worker rights more broadly:

• Though pledging to fix the North American Free Trade Agreement (NAFTA), Trump’s
United States-Mexico-Canada Agreement (USMCA) left in the fundamental flaws that
allow multinational corporations to shift production to low-cost, low-standard locations
and create loopholes to import foreign content into North American supply chains.
Both bolster employers’ credible threats of outsourcing or closing plants to suppress
wage demands from workers in U.S. (and Canadian) manufacturing facilities.

• USMCA’s leakage problem—allowing non-USMCA content to count as being “Made in
North America” in qualifying for lower tariffs—undercuts U.S. and North American
workers by pitting them in competition against non-USMCA producers with lower
labor, environmental, and consumer safety standards and without extending
reciprocal market access to similar U.S.-based producers. Under USMCA rules, such
content can even qualify for U.S. taxpayer subsidies under IRA policies.

• Since USMCA was signed into law, wages for American motor vehicle production
workers have fallen more than 7%, after inflation. Meanwhile, U.S. imports from Mexico
of medium- and heavy-duty trucks increased 500% and imports of motor vehicle parts
increased 150%.

• Overall employment in motor vehicles and parts lost nearly 8,000 jobs in the first
Trump administration. And the significant geographic churning of domestic
employment toward lower-wage, non-union jobs in Southern U.S. states contributed
to the decline in quality of the remaining jobs in the sector.7

• Looking forward, state-supported Chinese electric vehicle (EV) producers are
positioning to exploit loopholes Trump left in USMCA that enable them to penetrate
North American motor vehicle supply chains at the same preferential tariff rates as
North-American-based producers, without having to compete under reciprocal
opening in their home market. By routing through Mexico, Chinese producers will be
able to circumvent the 60% blanket tariff President Trump proposed.

• Trump appointees to the NLRB led unprecedented attacks on workers’ rights,
overturning long-established precedents, and empowering employers over workers at
every turn.8

• In 2023, then-candidate Trump voiced criticisms of striking auto workers and avoided
their picket lines in favor of speaking to workers at a non-union factory.9
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• Trump and Tesla, Inc. CEO Elon Musk, the world’s largest EV-maker and one of just a
handful of e-truck makers, are vocally anti-union, which suggests a Musk-influenced
vehicles policy will not prioritize job quality.10 Moreover, Musk has not been shy about
advocating for policies that will benefit his company and harm his competitors, even
though these policies would be net negative for the US vehicles manufacturing sector
as a whole.

Our modeling results show that eliminating financial support and domestic production
incentives would fail to meet the three criteria for a clean vehicle transition and result in
the worst possible outcome for industry workers and their communities. Not only will
current producers fail to seize opportunities to develop new clean vehicle
business—making U.S. truck consumers increasingly dependent on foreign technology
leadership—but they will also face increasing cost pressures and a declining market share
for ICE vehicles at the same time, giving an opportunity for new and foreign clean vehicle
manufacturers to leapfrog incumbent domestic producers.

The real way to achieve a just transition to manufacturing clean vehicles is to expand the
domestic content and market share for medium- and heavy-duty vehicles produced in the
United States, while leveraging substantial public investments to raise job quality across
the industry. After surveying the landscape for jobs in the U.S. truck and bus manufacturing
industries, the report presents and compares analyses of potential economic futures under
varying transition policy scenarios. We conclude with an overview of the policies needed
to achieve a just transition in U.S. truck manufacturing—and looming over all these will be
the deadline for the United States and partners to reauthorize USMCA in 2026, and a
potential opportunity to fix some of these problems.

Summary findings
• U.S. truck and bus producers face intensifying competition from lower-wage

countries, subsidized imports, and corporate offshoring. In 2023, the U.S. imported
more than 14 times as many trucks and buses (342,000 units) as in 2007—11,100 units
more than produced domestically, with nearly 90% of imports from Mexico.11

• Employers continue issuing credible threats to shutdown factories and relocate
production in order to suppress wage demands at home, made possible by the
rapidly deteriorating trade position under USMCA. Since 2020, major employers in
truck supply chains—like Volvo Group’s Mack Trucks, Daimler Trucks, and
Stellantis—have made threats to their workers, announced plans to move production
offshore, or implemented relocation plans.12

• State-supported Chinese clean vehicle and component producers are positioning
to exploit gaping loopholes left in USMCA motor vehicle content rules going
forward. Overall, the Chinese foreign direct investment (FDI) foothold in Mexico grew
more than 560% since 2016 and imports of core Chinese-made parts to Mexico, like
chassis with engines and bodies and cabs, increased by 132 times and 670 times,
respectively, since the start of the 2009 business cycle expansion. This loophole is
not just open to Chinese producers. And while we have yet to see importation of
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complete, Chinese-made trucks or buses from Mexico, U.S. policymakers should
anticipate such a probabilistic future scenario and take steps to offset the effects of
bad trade policies and market-distorting Chinese-government subsidies.

• Eliminating support for clean energy vehicles would undermine domestic
manufacturing industries. Revoking the IRA and related policies would kill support
for manufacturing clean energy vehicles and components—stranding $145 billion in
new investments and costing more than 35,000 job-years (a quantity requiring one
person’s work over one year) in truck assembly and parts manufacturing of ICE and
clean vehicles. In total, nearly half a million fewer clean energy trucks and buses
would be produced domestically through 2032.13 This would also likely mean loss of
market share for domestic content components in diesel gasoline-powered trucks
and buses because legacy producers not benefitting from the clean vehicle transition
will face deteriorating economies of scale in ICE vehicle production.

• For a just transition, clean energy trucks and buses must be built in the U.S. with
good union jobs. Relative to current market expectations, building on current policies
to better incentivize investments in domestic production and high-quality jobs could
yield an additional 172,000 job-years, building at least 477,000 more clean energy
trucks and buses at union wages in the United States through 2032.

• Most of these jobs (79%) would not require a college degree, and with union
representation, these workers can earn middle-class wages and comprehensive
benefits.

• Better wages for manufacturing workers mean better economic outcomes.
Contrary to what many companies claim, it is possible to pay workers good, union
wages and provide them benefits while transitioning production lines to clean trucks.
We find that widespread unionization with policies to onshore truck and bus
manufacturing would increase output and wages throughout the domestic supply
chain by $85.9 billion and $28.8 billion, respectively. Building more trucks and buses
with more workers is good for workers, good for the communities where these high-
quality jobs are located, and good for the environment.

Why we wrote this
Medium- and heavy-duty vehicles are a backbone of economic life, transporting the
goods, services, and people working in our economy.14 With 23 million vehicles on the
road driving 430 billion miles annually, these trucks and buses serve as essential links in
the chains that deliver the goods and services to people and businesses, propelling
economic activity.15 Motor vehicle manufacturing employment more broadly is a critical
driver of overall economic activity in the United States: Each job in the industry supports 10
additional jobs and three times the output throughout the rest of the economy.16

But the prevalence of big trucks and buses throughout the economy also carries
substantial environmental—and, as a result, economic and public health—consequences.
In the United States, the transportation sector is the single largest source of greenhouse
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gas emissions, with trucks and buses accounting for about one-fourth of those emissions,
despite being just 6% of the vehicles on the road.17 Beyond global climate effects,
localized air pollution from the transportation sector comes with substantial economic
costs that go beyond individual health outcomes—costs borne disproportionately by the
120 million people living in low-income communities and communities of color, often in
marginalized proximity to concentrated sources of emissions.18 Such chronic and
pervasive exposure to toxic emissions carries macroeconomic implications for human
capital accumulation and long-term productivity growth.19

Tailpipe emissions from trucks and buses account for one-fourth of total transportation
emissions, in turn one-fourth of U.S. emissions from all sources, and have grown 2.2%
annually, on average, since 2000.20 And the consequences for our looming climate crisis
are driving an unprecedented global transition to electrify transportation—the eventual
replacement of fossil fuel-powered vehicles with no-emission vehicles powered by
onboard rechargeable batteries or fuel cell systems that convert hydrogen gas to
electricity.21 That’s why 36 countries, including the United States, have pledged to reach
100% clean truck and bus sales by 2040, along with subnational entities like California,
New York City, and a wide range of manufacturers and suppliers, fleet owners and
operators, utility and infrastructure providers, and private capital investors.22

Achieving this transition will require further development of a wide range of technologies.
Innovations will be required for producing the different component parts necessary for
electrified vehicles, as well as for the development and installation of information
technologies and capital equipment needed to manufacture those components at scale.
What’s more, success will require equally ambitious and complementary investments to
upgrade and expand renewable energy supply chains on which clean vehicle operations
will rely—generation, storage, transmission, and distribution to end users. The challenges
of clean vehicle industry development are too complex for traditional policy silos and will
require policymakers to take a coordinated approach to industrial policy in order to
achieve a just transition.

The stakes of failing to achieve a just transition are high given rising competition to control
markets for medium- and heavy-duty vehicle manufacturing. Already, Trump’s USMCA
continues NAFTA’s drain of jobs and employers’ ability to suppress worker demands with
threats of relocation. But the international competitive environment is shifting and poised
to disrupt U.S. markets with vehicles produced in USMCA countries but supplied by a
rapidly growing overseas network of Chinese parts producers exporting market-distorting
subsidized products to the United States. Without additional policy actions, the U.S. risks
experiencing another “China shock”-level event, which decimated manufacturing
communities across the country, focused on the broader motor vehicle manufacturing
industry.23 This will mean loss of jobs and downward pressure on wages and standards in
the jobs that remain, leaving U.S. labor markets and transportation supply chains exposed
to risks of international disruption.

Achieving a just transition entails a significant public sector role to manage the transition:
creating demand for new investments; retooling legacy internal combustion engine
production facilities and training the workforce to produce the clean vehicle goods of the
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future; striking the right balance in foreign trade; and providing financial bridges to small
and medium employers who will face less favorable access to capital markets and steeper
challenges in navigating the transition. Failing to pursue a robust and comprehensive
clean vehicle agenda is likely to leave workers and the industry’s small and medium
enterprises in the lurch.

Sharpening international competition
for and offshoring of truck and bus
manufacturing
Natural barriers to trade due to the size and weight of MHDVs, as well as the importance
of proximity to consumers demanding high degrees of customization, have long insulated
U.S. truck and bus manufacturing industries from more intense trade
competition—although parts producers in the supply chain have certainly not been
immune to pressures from outsourcing and offshoring, with subsidized foreign steel and
aluminum content taking a heavy toll. But now international competition is sharpening as
the world races toward a transition to clean vehicles, and Chinese producers have begun
establishing manufacturing footprints for homegrown Chinese firms and hallmark brands
around the world.24 Supported by wide-ranging government subsidies and lax labor,
environmental, and consumer protection regulations, a growing new presence of Chinese
state-supported motor vehicle manufacturing on America’s doorstep portends a critical
challenge to U.S. producers.

President Trump made trade competition a signature economic policy of his first term,
although outcomes from his agenda largely failed to address these challenges.25 While
Trump created an opportunity to renegotiate NAFTA, an agreement that had long plagued
U.S. motor vehicle and parts workers, its replacement failed to rebalance trade or to
address NAFTA’s fatal flaws that empower multinational producers to threaten and actually
relocate work to lower-wage and more readily exploitable places like Mexico. Rules
designed to promote North American production set too low a threshold for determining
what counts as North American content to qualify for duty-free treatment in North
American trade were not designed to effectively incentivize use of higher-wage local
content in manufacturing vehicles.26

Tariffs Trump imposed in his first term aimed to tackle the challenge of state-supported
exports of Chinese technology goods, including many categories of motor vehicle parts.
Separate global tariffs on steel and aluminum products bound on Chinese exporters, who
have upended global markets with strong state support.27 But the main effect was not to
deter imports from Chinese-oriented motor vehicle supply-chains, but to divert their
production to third countries subject to more favorable tariff treatment by the United
States. A surge of outbound Chinese FDI and exports of manufacturing equipment
followed, accompanied by surging U.S. imports of motor vehicle parts from countries
where Chinese producers expanded their offshore export platforms, including Mexico,
Thailand, India, Indonesia, Malaysia, the Philippines, and Vietnam.28 In Mexico, nearly one-
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fourth of Chinese FDI in late 2023 flowed to the auto industry.29

Figure A illustrates this rising import competition in trucks and buses in recent years, most
notably the sharp growth in imports from Mexico, particularly after USMCA.30 In 2007, prior
to the Great Financial Crisis and the 2008 U.S. auto industry crisis, the U.S. imported a
mere 24,000 MHDVs (less than 10% of U.S. production) with two-thirds of these imports
coming from Canada.31 Following the economic recovery after 2009, increasing truck and
bus production in Mexico largely displaced Canadian production to serve an expanding
share of the U.S. market. Amid this race to the bottom, truck and bus imports from Mexico
grew to nearly 98,000 units by 2019—92% of total truck and bus imports—with imports
from Canada amounting to less than 6% of total imports, and those from the rest of the
world amounting to less than 3%. In total, imports grew to represent 31% of U.S. MHDV
production.

By 2023, the United States imported more than 342,000 trucks and buses—88% from
Mexico, or 11,100 more units than were produced domestically. This dramatic shift largely
reflects growing outsourcing and migration of traditional U.S. producers to Mexico. This
dynamic may be poised to change in coming years as a result of the increasing
penetration of Chinese manufacturing foreign direct investment in Mexico seeking
sidestep U.S. trade enforcement measures.32 With an early start and heavy subsidization
under the 2013 “Made in China 2025” policy, China has become the world’s largest
producer of and market for clean energy vehicles, and established supply chain
dominance in critical clean vehicle components, particularly in the minerals, anodes,
cathodes, and cells that go into storage batteries.33

Facing U.S. tariffs on a wide range of manufactured and technology goods and steel and
aluminum products, as well as broader trade policy efforts to uphold U.S. steel and
aluminum producers, Chinese firms began shifting production chains toward countries
with more favorable tariff treatment. From 2018 to 2022, Chinese firms increased their
direct investments in Mexico by 126%, and their exports of manufacturing equipment to
Mexico increased 134% over their pre-tariff level.34 Chinese outbound investment and
export of manufacturing machinery show a similar pattern with countries that have shown
surging motor vehicle parts exports to the U.S. in the years following 2018 tariffs: Thailand,
India, Vietnam, Malaysia, and Indonesia, among others.35 This is less an example of trade
diversion (changing trade partners to the next lowest-cost country) than of production
diversion—rerouting production in Chinese supply chains through third countries to gain
preferential access to U.S. markets. And the most preferred access comes through
USMCA partners Mexico and Canada.

A misguided USMCA panel ruling in December 2022 already undercut stronger “rules of
origin”—i.e., measures to ensure that imports receiving the best access to North American
markets are made with significant North American-originating (“regional value”) content, by
workers earning decent wages—in the renegotiated agreement. This ruling enables
substantial non-North American content to enter North American motor vehicle supply
chains in vehicles that qualify for duty-free entry to U.S. markets. The more complicated an
intermediate part is (i.e., the more it incorporates lower-tier components), the more foreign
content can masquerade as being “Made in North America.”
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Figure A Medium- and heavy-duty vehicle imports more than
tripled since 2019
U.S. truck and bus imports from Mexico, Canada, countries #3–10, and the rest
of the world, various years 2007–2023

Source: EPI analysis of DataWeb data. Countries #3–10 include Germany, South Korea, Belgium, North
Macedonia, Japan, China, Turkey, and the United Kingdom.
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USMCA was negotiated prior to policy and industry commitments to the clean vehicle
transition, leaving key components and technologies inadequately addressed in existing
USMCA rules of origin. The leakage to non-USMCA content undercuts U.S. and North
American workers by pitting them against foreign producers operating without the same
commitments to worker, environmental, and consumer safety standards—and without
similarly extending reciprocal market access to U.S.-based producers. What’s more, this
subterranean content can qualify for clean vehicle tax credits subsidized by U.S. taxpayers
under the IRA.

Chinese clean energy vehicle and parts manufacturers are poised to exploit this foothold
into USMCA markets. Already, the United States is facing surging motor vehicle parts
imports from countries where Chinese producers are expanding investments in
manufacturing, but complete Chinese-branded vehicles produced in Mexico are not far
behind with potential for severe disruption of established producers.36 And the United
States is not the only country facing risks from surging, subsidized Chinese vehicle and
part imports. Following a nearly year-long investigation into Chinese electric vehicle
subsidies, the European Union levied countervailing tariffs of up to 45.3% on imported
Chinese vehicles.37

The case of Chinese company BYD is instructive. From an upstart mobile phone battery
company that manufactured its first car in 2005, BYD is now the world’s largest EV
manufacturer and the world’s second largest EV battery producer.38 BYD is already a

9

https://dataweb.usitc.gov/


manufacturer of battery electric vehicle (BEV) school buses in Canada and school, coach,
and transit buses in the United States. These projects began with promising community
engagement and $39 million in taxpayer funds but devolved into recriminations of broken
promises over the number and quality of jobs created and community benefits
delivered.39 A range of BYD battery electric Class 6 and Class 8 trucks are already
available in the U.S. market—more models than any other clean energy vehicle
manufacturer is offering.40

BYD’s current dominance in the market for light passenger vehicles should serve as a
harbinger of the potential for the company—among others benefitting from direct and
indirect Chinese government support—to undercut U.S. and global markets for trucks and
buses as well. Analysis released by industry benchmarking firm A2Mac1 shows that BYD
markets essentially the same battery electric car (the Dolphin) in both the Chinese and
European Union markets, but what retails for around $14,000–$15,000 in China is priced
at $33,000–$35,000 in Europe—in line with the lowest priced BEVs in the market.41 Even
after accounting for slight modifications to the vehicle to comply with higher European
safety standards, taxes, and transportation costs, A2Mac1’s piece-by-piece teardown of the
vehicles in the two markets finds that BYD is earning roughly $7,400 in profit on each unit
sold in the EU.

These super profits owe to BYD’s unparalleled low costs of production, only made
possible by a complex set of complementary Chinese government policies. To be certain,
BYD has produced a number of cutting-edge product and process innovations that have
made the company a technological leader, but they have done so with the benefit of
robust and comprehensive industrial policies providing favorable access to credit and
land; tax and regulatory forbearance; investments in critical mineral development and
refining; investments in workforce development; demand-side policies providing consumer
incentives and charging infrastructure; and suppression of worker rights, health, and safety
concerns.

At present, BYD is content to reap these profits rather than upend market structures with
price wars that are now squeezing other electric vehicle manufacturers.42 Insulated from
the same kind of financial market pressures to return short-term profits to investors faced
by peer companies in the United States, BYD can instead expand on their competitive lead
by returning those earnings to investment in developing new technologies and markets for
their products.43 But the mere realization of such super profits signals to competitors
BYD’s ability to wage a decisive price war, which is certain to deter future investments by
others or potential new entrants in the market for clean energy vehicles without a change
to the market dynamic.

The situation for clean trucks and buses will be no different. Without additional policy
actions to ensure development of viable domestic clean vehicle manufacturing, increasing
permeation of BYD and other Chinese motor vehicle assembly and parts firms in Mexican
manufacturing with potential preferential access to U.S. markets through USMCA is set to
sharply disrupt U.S. truck and bus (and light-duty vehicle) manufacturing.
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Assessing the jobs and economic
impact of battery electric (and fuel cell
electric) trucks and buses
Our modeling analysis focuses on how U.S. industry employment and output in truck and
bus manufacturing and supply chain industries would be impacted by strengthening or
curtailing policies intended to promote onshoring of domestic clean vehicle
manufacturing, high-quality union jobs, and financial support for infant clean vehicle
industries. We use the IMPLAN input-output model to assess the impacts of a shift from
manufacturing diesel trucks and buses to ones with battery electric or fuel cell electric
powertrains and a range of policy scenarios over the medium-term outlook from
2024–2032. Input-output models divide the economy into constituent industries and trace
the complex interdependencies between them—546 discrete industries in IMPLAN’s
case.44

In this report, we limit our consideration to impacts on the truck and bus assembly industry
and the business-to-business purchases of inputs required for manufacturing of final
vehicles, and so on down the supply chain. This excludes so-called “induced effects” on
the macroeconomy created when workers directly engaged in truck and bus supply chains
spend their incomes, which can—statistically speaking—suffer from aggregation bias in
such analysis.

We take S&P Global Mobility’s Medium- and Heavy-Commercial Vehicle Forecast as the
baseline scenario for our analysis against which to measure impacts of potential policy
changes.45 S&P Global Mobility surveys market participants and producers; their database
covers more than 95% of global MHDV production at the plant and vehicle model level for
medium- and heavy-duty trucks and buses (Class 4–8 vehicles), a representation of which
is pictured in Table 1.46 In total, S&P Global projects U.S. production of nearly 3.9 million
MHDVs from 2024–2032, including nearly 600,000 battery electric vehicles and 115,000
full cell electric vehicles (FCEVs). Under current expectations and market and policy
conditions, S&P Global projects that by 2032, 28% of U.S. heavy truck production will be
clean vehicles and 42% of medium-duty trucks and buses will be clean energy-powered.47

BEVs and FCEVs are too new to receive unique treatment in the IMPLAN model’s array of
industries. Therefore, first we must estimate the requisite component inputs for these new
manufacturing industries. This goes well beyond just the different powertrains propelling
the trucks and buses forward—batteries, motors, and fuel cell systems. E-drive systems in
both battery electric vehicles and full cell electric vehicles necessitate redesigning chassis
to accommodate battery and electrical systems. Essential functions powered by the burn
of a diesel engine like power-steering and power-braking, cabin and cargo HVAC, and
thermal management all need to be adapted to high-voltage electrical systems. Upgraded
tires are needed to handle additional torque at the wheel from e-drive and regenerative
braking. All of this requires using substantially more semiconductors and related content
than are found in a clean energy vehicle’s diesel counterpart.
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Table 1 Vehicle model-level breakdown for trucks and buses

Vehicle
types Description Examples

Medium-duty

(Classes
4–6)

Gross vehicle
weight ratings

(GVWRs):
14,001–26,000

lbs

Box,
delivery,

utility, and
construction

trucks

Heavy-duty

(Classes
7–8)

GVWR:
>26,001 lbs

The largest
trucks, day
cabs and
sleeper
tractor
trailers,
garbage

and cement
trucks, fire

engines

Coach bus

(Classes
7–8/ Type A)

Passenger
vehicle with

GVWR:
>26,001 lbs

Transit bus
(Class 7)

Conventional
or articulating
local public

transportation

School bus
(Class 6/
Types A–D)

Technological advances in recent years, in tandem with increased investments to meet
growing consumer demand for clean vehicles, will bring light-duty BEVs to cost parity with
diesel vehicles—even before accounting for current IRA consumer tax incentives—and
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medium- and heavy-duty clean energy vehicles are not far behind.48 Industry executives
regularly claim that BEVs will require 30–40% less labor content than diesel internal
combustion engine vehicles.49 Auto executives certainly should have inside information on
the production engineering process, but they also have incentives to mislead
shareholders (about the potential costs of the transition) and workers (in order to suppress
wage demands).

However, independent engineering data do not bear out this reduction in labor content
required for clean vehicle production, suggesting that EVs should be expected to embody
more labor content than ICE vehicles.50 As a result, it is reasonable and conservative to
treat the labor content of ICE and BEV vehicles to be roughly equivalent. Still, such
technical engineering analysis leaves open the questions of where and under what
conditions those alternative powertrain components will be developed and produced.

Beginning with IMPLAN’s model for ICE heavy-duty vehicle manufacturing, we adjust the
contributions of various motor vehicle input industries to substitute costs for components
that will replace existing diesel parts. The International Council on Clean Transportation
and Ricardo, Plc., a private motor vehicle industry consulting group, provide a teardown
analysis identifying cost breakdowns for clean energy components relative to other costs
of a complete vehicle, as well as future cost trajectories, as technologies and
manufacturing economies of scale improve in the near term.51 Replacing—or, in some
cases, supplementing—industry inputs to diesel truck and bus manufacturing with content
for low- and no-emission vehicles and scaling overall costs to 100% allow us to create new
clean energy vehicle industries that can be modeled within IMPLAN. Thus, we can jointly
model the impacts of projected U.S. trucks and buses production for nine discrete groups
of vehicles: medium- and heavy-duty trucks and buses produced with diesel, battery
electric, and fuel cell electric powertrains.

The baseline S&P Global forecast embodies the current policy environment under Biden-
Harris administration policies, as well as market expectations for truck and bus, consumer
preferences for drivetrains, and the landscape of international competition within motor
vehicle supply chains. We then vary these assumptions in a variety of scenarios to test the
impacts of different possible directions for U.S. clean energy vehicle manufacturing policy
on employment and output:52

1. 50% clean truck and bus adoption: The U.S. has joined a group of 36 nations
pledging 100% of new sales will be clean trucks and buses by 2040.53 Given the
rapidly converging cost differences and expected lower total cost of operation for
clean energy vehicles, as well as private sector commitments to decarbonize and
reduce operational costs, we consider an intermediate scenario where adoption of
electrified trucks and buses may outpace S&P Global projections.54 Here, we assume
that U.S. output of clean trucks and buses reaches 50% of the total by 2032—with
increased production primarily coming from more BEVs—as opposed to the 28% for
heavy-duty trucks and 42% for medium-duty trucks and buses currently predicted by
S&P.

2. Baseline + increased domestic market share: Unlike the IRA’s Section 30D light-duty
clean vehicle tax credits, clean commercial vehicles qualifying for up to $40,000 each
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under Section 45W do not come with the same requirements for North American
assembly or for critical mineral and battery components. To test the potential impact
of policies incentivizing increased domestic production of complete trucks and buses
and parts, we assume a 10% increase in U.S. production with a doubling of U.S.-
originating content in storage battery production.

3. 50% clean trucks and buses + increased domestic market share: This scenario
applies the assumption of increased domestic market share in the second scenario
with the assumption of more rapid end-user clean vehicle adoption.

4. Scenario 3 + widespread unionization. As discussed above, policies supporting the
development of clean energy truck and bus manufacturing industries eschewed
requirements that public resources be used to support good jobs. Although political
compromise necessary to pass legislation stripped motor vehicle manufacturing
workers of labor protections extended to construction work, there are a variety of
policy options available that can ensure public resources are being used to support
good jobs and not just corporate profits. To test this scenario, we adjust total labor
income in the truck and bus manufacturing industry to a union-equivalent rate, based
on the current union-wage premium and industry unionization rate, while holding
employment constant.

5. Trump’s likely approach: retreat from the clean vehicle transition. Despite the
pressures from ballooning greenhouse gases and other toxic emissions from trucks
and buses and the rapid expansion of private investment into U.S. clean vehicle
manufacturing, not a single Republican official supported IRA legislation. Now, many
have pledged to undo public policies supporting this green transition—President
Trump, Sen. John Barasso, Sen. Shelly Moore Capito, Rep. Cathy McMorris
Rodgers—and at least nine Republican-sponsored bills would repeal or rescind IRA
programs.55 In this scenario, we assume the loss of support for investment in
domestic manufacturing cuts the domestic content shares of key clean vehicle
components by as much as one-half, while loss of demand-side tax credits for MHDV
purchases and declining production efficiencies at lower-scale operations cut U.S.
clean vehicle production to one-fourth of the S&P Global baseline. Disruption and
uncertainty from the policy reversal make consumers less likely to choose low- and
no-emission powertrains over diesel trucks and buses, and those opting for clean
vehicles are more likely to be supplied by foreign manufacturers or by domestic
manufacturers using significantly higher foreign parts.

Results
Figures B–D present visualizations of our topline modeling results for employment, labor
income, and economic output impacts, respectively, relative to the S&P Global baseline
scenario. When interpreting these results as a whole, it is important to keep in mind that
truck manufacturing is an unusually high capital-intensive activity, where a relatively small
number of workers can produce large value of output. In Scenario 1, where we assume
faster than expected adoption of clean trucks and buses (50% of the market by 2032),
employment in truck and bus manufacturing would increase by more than 31,000 job-
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years while employment in truck and bus supply chain industries would increase by more
than 93,000 job-years. Combined, a more rapid expansion of clean truck and bus
adoption in the U.S. market would support nearly 125,000 more job-years of work in motor
vehicle and parts manufacturing than the status quo. As a group, these workers will earn
$11.2 billion over this time. Reaching 50% clean truck and bus adoption by 2032 will mean
an additional $61 billion in economic activity in U.S. motor vehicle and parts industries.

Even if the path of clean energy vehicle adoption remains the same through 2032, policies
that work to increase the onshore manufacturing and domestic content of U.S. trucks and
buses and parts (Scenario 2)—resulting in more domestic manufacturing activity for the
same quantity of vehicles—will also improve the situation of workers and businesses in the
industry. Increasing market share for U.S. medium- and heavy-duty motor vehicle and parts
manufacturing is a boon for workers in the industry, supporting a total of more than
148,000 additional job-years—more than 33,000 in vehicle manufacturing and 115,000 in
supply chains, earning an additional $13.3 billion. In total, output in the industry is expected
to increase $72 billion by 2032, relative to S&P Global’s baseline scenario.

With an increased clean vehicle share and increased domestic market share separately
improving employment and output prospects for truck and bus manufacturing and parts, it
should be no surprise that combining the effects (Scenario 3) yields even more positive
results. In this scenario, higher demand for clean trucks and buses combined with greater
U.S. production capacity translates into more work and more GDP incentivized by green
transition policies, supporting more than 171,000 additional job-years, $15 billion in labor
income, and $82 billion in industry output.

Ideally, strong labor protection policies would work in concert with supply- and demand-
side policies to support good jobs alongside emerging clean vehicle manufacturing
industries as they develop. Thus, we model a scenario (4) where widespread unionization
raises wages to union levels, strong U.S. content requirements expand domestic market
share by 10%, and consumer preferences bring clean trucks and buses to a 50% market
share. Here, we assume the same number of workers is employed assembling these
vehicles, but that they are paid a union wage. With labor inputs representing only a
marginal share of the total cost of a vehicle, it is expected that firms adjust through a
combination of lower corporate profits and executive compensation. Given historic
profitability and CEO pay, companies have ample space to absorb these costs.56 In certain
market dynamics, producers may be able to pass some of this additional cost onto
consumers, but the price difference would be imperceptible—less than the cost of
purchasing floor mats with a new vehicle.

In this maximal policy scenario, total employment supported in the industry would increase
by 172,000 job-years, paying $19.1 billion in labor income, while output would expand by
$85.9 billion over the baseline forecast scenario. These results suggest that policies
supporting increased domestic manufacturing and unionization yield 28% more labor
income for workers over the status quo. What’s more, rather than adversely impacting
business with increased labor costs, unionization increases industry output by 4% relative
to merely increasing clean energy vehicle quotas and domestic content (Scenario 3).
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By now, we can see a pattern emerging: The stronger and more comprehensive the policy
support for a clean truck and bus manufacturing, the greater the overall job and economic
benefits we should expect for the industry. However, many conservative
politicians—including President Trump—are pledging to undo signature legislation
supporting a green transition in motor vehicle manufacturing (Scenario 5). Our analysis
shows that such a move creates a lose-lose-lose outcome. A policy retreat from greening
U.S. truck and bus manufacturing would cull more than 35,000 job-years from the industry
(7,200 in vehicles and 28,000 in parts); drive the loss of $3.3 billion in labor income; and
shrink industry output by $15.8 billion relative to the baseline scenario, as the United
States misses out on newly resurgent motor vehicle manufacturing industries and
becomes reliant on foreign technology and manufacturing imports.

Figure E further shows the damage that such a policy move would wreak. Relative to the
baseline scenario, 477,000 fewer trucks and buses would be made in America, compared
with an additional 112,000 trucks in Scenario 4. The intuition is clear: producing more
vehicles with higher shares of U.S.-made content requires more workers (or work hours)
who are paid decent wages. The policy retrenchment from clean vehicle transition
proposed by President Trump not only moves in the opposite direction, but it runs counter
to global trends. Because the rest of the world will be transitioning to clean vehicles, this
could effectively shut U.S. producers out of future truck and bus export markets.

Even these figures likely significantly understate the potential economic costs of a clean
vehicle policy retrenchment. Job losses predicted by the IMPLAN model only capture the
mechanical production relationships between truck and bus manufacturing and their
demands on motor vehicle supply chain industries. We should anticipate in practice, given
real-world complexities, that economic uncertainty and chaos in the sector following such
a policy whiplash will impose more severe job and economic costs.57 In particular, small-
and medium-sized suppliers with less favorable access to credit markets than multinational
corporations or subsidized foreign producers will find it harder to adapt to shifting targets
and could face elimination from the market.

Our results show that, whether battery- or hydrogen fuel cell-driven, electrifying truck and
bus manufacturing with high policy standards is a clear winner for workers and the
industry overall. However, it is important to highlight that these results do not suggest that
all firms and workers will automatically be winners under the transition to electrified trucks
and buses. Workers and plants producing legacy ICE vehicles and parts will need
retraining and retrofitting to take advantage of new opportunities; smaller businesses with
less favorable access to capital than multinational manufacturers will have more difficulty
adapting to these changes. Policies must pay careful attention to both ensure that
dislocations from churning are managed to avoid creating political resistance to transition
policies or to erode the overall benefits promised by the transition.
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Figure B Change in employment from baseline scenario
Job-years, 2024–2032

Source: EPI analysis of S&P Global (2024), IMPLAN (2024), and FRED Motor Vehicle Assemblies: Heavy
and Medium Truck Assemblies series and FRED Manufacturers’ Value of Shipments: Heavy Duty Truck
Manufacturing series data.
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Figure C Change in output from baseline scenario
Millions of dollars, 2024–2032

Source: EPI analysis of S&P Global (2024), IMPLAN (2024), and FRED Motor Vehicle Assemblies: Heavy
and Medium Truck Assemblies series and FRED Manufacturers’ Value of Shipments: Heavy Duty Truck
Manufacturing series data.
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Figure D Change in labor income from baseline scenario
Millions of dollars, 2024–2032

Source: EPI analysis of S&P Global (2024), IMPLAN (2024), and FRED Motor Vehicle
Assemblies: Heavy and Medium Truck Assemblies series and FRED Manufacturers’
Value of Shipments: Heavy Duty Truck Manufacturing series data.
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Figure E Retreating from strong industrial policy will ravage
U.S. truck and bus manufacturing industries
Change in U.S. medium- and heavy-duty truck and bus production from baseline
scenario, units, 2024–2032

Source: EPI analysis of S&P Global (2024), IMPLAN (2024), and FRED Motor Vehicle Assemblies: Heavy
and Medium Truck Assemblies series and FRED Manufacturers’ Value of Shipments: Heavy Duty Truck
Manufacturing series data.
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Policy recommendations and
conclusion
Federal incentives to build clean vehicles and their components in the United States and
to buy domestically manufactured vehicles have spurred a manufacturing renaissance in
this country.58 The future of U.S. truck and bus manufacturing industries will be
determined by whether policymakers take steps to ensure a just transition toward
manufacturing clean vehicles. President Trump’s move to scuttle financial incentives for
U.S. clean vehicle manufacturing will likely accelerate the decline in U.S. truck and bus
manufacturing employment and job quality, as well as the communities these support.

This outcome is not inevitable, but could result from a series of bad policy choices that
would empower companies over workers. Our modeling shows that another path is
possible where clean trucks and buses are made with domestically manufactured
components (particularly batteries) and when workers are paid union wages, the economic
benefits of a clean truck and bus transition can more than offset losses in sunset ICE
manufacturing industries. Doing so will require that policymakers build on current policies
and other legislation to tackle problems created by past trade policy mistakes and offer
policy support to develop the market for clean vehicles from the supply and demand
sides.

For the transition to succeed, broadly, the policy approach must:

1. Maintain a strong public commitment to the low- and no-emissions vehicle transition,
including supply-side and demand-side measures to overcome endemic market
failures in the development and deployment of new clean vehicle technologies.

2. Increase the domestic market share and domestic content share for clean vehicle
components in made-in-America trucks and buses by tackling the problems of bad
trade policies and strongly tying financial incentives to domestic content
requirements.

3. Ensure that newly created jobs are good jobs with program requirements for
companies receiving financial incentives to make them good jobs, penalties and
clawbacks for companies that fail to meet their commitments, and prohibitions from
participating in programs for companies that can’t show “clean hands” with the NLRB.

Domestic manufacturing requirements and incentives ensure that taxpayer support for the
industry ends up supporting good jobs and investment to build the clean trucks of the
future and their key components at home, rather than just contributing to corporate profits.
Labor protections for manufacturing workers ensure that the permanent jobs are
desirable, high-quality, and community-sustaining jobs, where workers have the free and
fair choice to join a union.

From this perspective, strong supply-side programs are those that require applicant
manufacturers to build clean trucks and batteries in the U.S. and source components from
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other domestic manufacturers. They require applicants to meaningfully engage with
organized labor and together build frameworks to negotiate community benefit and
workforce agreements, which pave the path to unionization. Strong demand-side
programs drive fleet owners to purchase vehicles only from manufacturers that assemble
their vehicles in the United States, and source U.S.-made batteries and other components.
They require or incentivize the purchase of vehicles made by union workers, or in facilities
where workers have the free and fair choice to join a union.

Specifically, policymakers designing incentives to support clean truck manufacturing and
deployment should consider adopting the following policies:

Trade policy recommendations
1. Raise the MFN tariff rate on trucks and buses to incentivize companies to invest and

operate in compliance with the North American Rules of Origin requirements—rather
than simply choosing to pay the current tariff rate—while tightening these rules to
cover critical clean vehicle components and to ensure content is truly made in North
America.

2. Leverage the USMCA July 1, 2026 sunset to negotiate to raise standards for wages
and working conditions across all three countries by tightening Rules of Origin for
what qualifies as “Made in North America,” improving USMCA’s labor chapter,
strengthening enforcement of the Labor Value Content calculations, more aggressive
implementation of USMCA’s Rapid Response Mechanism to expand labor rights in the
region, and establishing meaningful wage standards for manufacturing workers.

3. Restrict any goods subject to China Section 301 and Section 232 tariffs from gaining
preferential access to U.S. markets under trade agreements or preference programs,
including the USMCA and the Generalized System of Preferences (GSP) granting
favorable U.S. market access to select low-income and developing economy
countries.

4. Restrict any goods produced by an entity based in, supported by, or owned by a
nonmarket economy from gaining preferential access under trade agreements or
preference programs, including USMCA and GSP.

5. Proceed quickly on the Department of Commerce, Bureau of Industry and Security’s
“connected vehicles” notice of proposed rulemaking (2024) to exclude vehicles and
sensitive technology and components from countries of concern from operating in the
United States.59

Supply-side policy recommendations
1. Utilize program requirements to ensure that applicant manufacturers have made

enforceable commitments to card check neutrality, indicating the company’s pledge
to voluntarily recognize and bargain a contract with the union once the majority of
workers indicate they would like to be represented by that union. Card check
neutrality commitments secure workers’ right to organize without illegal intimidation
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from employers.60

2. Require applicant manufacturers to submit detailed Community Benefits Plans
modeled after the Department of Energy’s Battery Manufacturing & Recycling and
Battery Materials Processing Grants, wherein employers are asked to submit letters of
support from labor unions and required to build plans that advance community and
labor engagement, as well as job quality and worker continuity.61

3. Predicate the awarding of government support for applicant manufacturers on a
“clean” record with the National Labor Relations Board, which helps to indicate an
employer’s observance of, and respect for, existing labor law.

4. Utilize clawback provisions with penalties to hold applicant manufacturers to their
labor commitments on an ongoing basis, and beyond authoring the initial Community
Benefits Plan.62

Demand-side policy recommendations
1. Require domestic assembly and domestic content requirements to access clean truck

deployment incentives, including grants and tax credits.The current policy for
commercial clean vehicle tax credits (Section 45W) available to truck and bus
consumers requires neither. For all consumer incentives, ensure that only vehicles
undergoing final assembly in the U.S. and with domestically manufactured battery
cells (including cell components such as anodes, cathodes, and separators) are
eligible.

2. Add additional “bonus” incentives for the purchase of vehicle models assembled in
facilities where manufacturing workers are protected by a collective bargaining
agreement, as certified by a labor union. Add further incentives for the purchase of
vehicle models using battery cells made in union manufacturing facilities, as certified
by a labor union.

3. Apply Build America, Buy America to school buses as part of the nation’s critical
rolling stock—just like public transit buses and mobile port equipment are now.

4. Implement Build America domestic content rules in a manner that distinguishes
batteries and non-battery components. Batteries can comprise more than half of the
cost of a clean energy vehicle; as written, current content rules are likely to push
other non-battery components (currently or with potential for domestic manufacturing)
offshore.

5. Expand Transit Infrastructure Vehicle Security Act restrictions to cover all federal
assistance applicable to trucks and buses, currently only applied to Federal Transit
Administration and Federal Aviation Administration programs.

Smart industrial policy uses a host of tools—like grants, loans, and tax credits—to
proactively shape a nascent industry to maximize particular benefits or realize specific
outcomes. The recommendations offered above may, where feasible, be applied to
existing programs in future rounds of funding or help to guide the creation of new supply-
and demand-side programs at all levels of government.
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However, it is important to note that manufacturers are free to contribute to a strong,
domestic, and union-dense clean truck supply chain without government intervention or
coercion. They can choose to be high-road companies, competing on the basis of the
quality of their products—rather than on the low costs of their production processes,
materials, and labor. That they have historically chosen not to do so is the reason why
smart industrial policy is so essential.
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Appendix
Figure A

S&P Global Mobility projections for U.S. medium- and
heavy-duty vehicle production
Units, 2020–2032

Source: EPI analysis of S&P Global Mobility (2024), FRED Motor Vehicle Assemblies: Heavy and Medium
Truck Assemblies series, and FRED Manufacturers' Value of Shipments: Heavy Duty Truck Manufacturing
series data.
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Appendix
Figure B

U.S. heavy-duty truck production
Projections, 2024–2032

Source: EPI analysis of S&P Global Mobility (2024), FRED Motor Vehicle Assemblies: Heavy and Medium
Truck Assemblies series, and FRED Manufacturers' Value of Shipments: Heavy Duty Truck Manufacturing
series data.
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Appendix
Figure C

U.S. medium-duty truck production
Projections, 2024–2032

Source: EPI analysis of S&P Global Mobility (2024), FRED Motor Vehicle Assemblies: Heavy and Medium
Truck Assemblies series, and FRED Manufacturers' Value of Shipments: Heavy Duty Truck Manufacturing
series data.
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