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To win the techno-economic competition with China, America must be able to assess the factors
impacting the global competitiveness of its advanced-technology industries. Using the auto
industry as a template, U.S. competitiveness has faltered considerably.

KEY TAKEAWAYS

Reaching its zenith in the 1950s, the U.S. auto industry has been in a period of decline
since at least the mid-1960s when it began to face import competition from leaner
Japanese and European competitors.

While the Big Three automakers—General Motors, Ford, and Chrysler—accounted for 92
percent of domestic auto share in 1965, this share would fall by half, to 46 percent, by
2015, and to 38 percent by 2024.

The U.S. location quotient for autos (which compares how much an industry contributes
to a nation’s economy as it does to the global economy) fell from 0.92 in 1995 to 0.54 in
2022, meaning the U.S. auto industry is 45 percent smaller than the global average.

Today, the U.S. auto industry face new challenges from low-cost Chinese EV producers,
increasing offshoring of production to Mexico, and the emergence of a host of new vehicle
technologies, from autonomy to electrification.

From 1995 to 2022, China’s share of global automotive vehicle output skyrocketed
eightfold, from 3 to 25 percent, while the U.S. share slid from 23 to 14 percent.

In 2007, cars sold in the United States contained 38 percent U.S.- or Canadian-made
content on average; that portion declined to 18 percent by 2023.

U.S. auto competitiveness today is like the situation in the 1980s and 1990s all over
again—as intense Chinese EV competition and technological change roil the industry—
only this time it cannot take 10-15 years to adapt if it’s to survive.
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INTRODUCTION

If the United States is to win in the ever-intensifying techno-economic competition against
China, the federal government is going to have to cultivate the ability to conduct deep and
comprehensive industry-level analysis into the health of its national economic power industries.?
That means understanding every facet of industrial health, domestically and internationally.
Domestically, it entails understanding the extent and change in industry output and value added,
productivity and quality levels, capital and research and development (R&D) intensity, wage and
employment trends, and measures of product and process innovation capacity. Internationally, it
means assessing how U.S. industries are faring in global marketplaces in terms of their share of
global output and their market share in third-party markets, location quotients (LQs), productivity
levels, trade balances, and how foreign imports are affecting U.S. competitiveness.

This isn’t about developing five-year plans for U.S. industries (as China does) but it does mean
having a public sector with deep analytical capability (as China does) to understand the health of
American advanced industries so that more effective policies can be developed to support the
competitiveness of specific industries. While generic policies, such the R&D tax credit, can help
all advanced industries, to effectively support U.S. national economic power industries in their
struggle with China, more detailed and industry-specific analysis and policies are needed.

When U.S. companies are competing against state-hacked competitors in high-tech industries, it’s
imperative the U.S. government understand where and how to best support U.S. industries in that
global competition.

That matters because it's no longer companies competing against other peers in global
marketplaces; rather, it's increasingly about U.S. enterprises competing against Chinese
companies that are backed directly by the Chinese government through massive industrial
subsidies, intellectual property (IP) theft, and other marketing-distorting measures.? When U.S.
companies are competing against state-backed competitors in high-tech industries, it's
imperative the U.S. government understand where and how to best support U.S. industries in
that global competition.

This is the first in a series of three reports that will examine the evolving global competitiveness
of America’s auto industry. The first report will examine “what’s happened” to America’s auto
industry since the 1960s, the second report will examine the reasons for faltering U.S. auto
industry competitiveness (i.e., explain why what has happened has happened), and the third
report will lay out a national competitiveness strategy for the U.S. auto industry, replete with
specific policy recommendations.

This report proceeds by first explaining the importance of the U.S. auto industry. It then
examines what happened to the once globally dominant U.S. auto industry. In doing so, it first
examines what has happened to the competitiveness of the Big Three automakers—Ford, General
Motors (GM), and Chrysler (now Stellantis)—before examining what’s happened to the overall
U.S. auto industry. It then examines the state of international auto industry competition,
including in the electric vehicle (EV) sector.
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THE IMPORTANCE OF THE U.S. AUTO INDUSTRY

The auto industry is one of America’s most important sectors. The U.S. automotive ecosystem—
including direct, indirect, and induced value added—contributes over $1.2 trillion to the U.S.
economy annually, or roughly 5 percent of U.S. gross domestic product (GDP), while automobile
manufacturing itself contributes $360 billion to the U.S. economy. The industry further produces
significant multiplier effects: for every $1 added to the economy by auto manufacturing, an
additional $4.23 in economic value is created.® Automobile manufacturing itself supports 2.4
million U.S. jobs, and the industry supports 10.1 million total jobs when direct, indirect, and
induced factors are considered, meaning the industry accounts for roughly 1 in every 20 U.S.
jobs.* Motor vehicles and auto parts (together) represent America’s second-largest export
industry, accounting for $143 billion of U.S. goods exports in 2023.° The United States shipped
nearly $42 billion more in vehicles and parts in 2023 than it did in 2008, as exports of motor
vehicles and parts from U.S. ports to destinations around the word increased 33 percent during
that timeframe.® The industry invests about $32 billion in R&D annually, the fourth-highest
amount of any manufacturing sector.’

The U.S. automotive ecosystem contributes over $1.2 trillion to the U.S. economy and supports ahout
1.in every 20 American jobs.

America’s automotive industry is further foundational to the U.S. industrial base, which is why
the Information Technology and Innovation Foundation (ITIF) classifies it as a key “enabling
industry” to America’s national economic power, as the following box details.

Defining National Economic Power Industries

The conventional view is that the only industries that matter to national power are defense
industries. But that is now vastly too limiting. As Corelli Barnett wrote, “For munitions
production for modern war is not primarily a question of specialized armament industries, as
some suppose, but of all those varied industrial and scientific resources that in peacetime make
for a successful and expanding export trade.”® As such, ITIF has developed a classification of
U.S. industries for their relevance to national power.® This can be viewed as a continuum
between defense industries on one side and nonstrategic industries on the other, with strategic
dual-use industries and strategic enabling industries in the middle. (See figure 1.)

At one end of the continuum are defense industries. Clearly industries such as ammunition,
guided missiles, military aircraft and ships, tanks, drones, defense satellites, and others are
strategic. Not having world-class innovation and production capabilities in these industries
means a weakened military capability. Policymakers across the aisle generally (with the
exception of the isolationist Right and the pacifist Left) agree that these industries are strategic
and that market forces alone will not produce the needed results.

At the other end of the spectrum are industries in which the United States has no real strategic
interests. These include furniture, coffee and tea manufacturing, bicycles, carpet and rug mills,
window and door production, plastic bottle manufacturing, wind turbine production, lawn and
garden equipment, sporting goods, jewelry, caskets, toys, toiletries, running shoes, etc. If worst
came to worst and our adversaries (e.g., China) gained dominance in any of these industries and
decided to cut America off, we'd survive—in part, because none of these are critical to the
functioning of the U.S. economy, as many are final goods that might inconvenience consumers
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but wouldn’t cripple any industries, and also because, in most cases, domestic production could
be started or expanded relatively easily because none of these products are all that
technologically complex from either a product or process standpoint and the barriers to entry are
relatively low.

Figure 1: Industrial power scale
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Next to defense industries, dual-use industries are critical to American strength. Losing
aerospace, pharmaceuticals, chemicals, semiconductors, displays, advanced software, fiber optic
cable, telecom equipment, machine tools, motors, measuring devices, and other dual-use sectors
would give our adversaries incredible leverage over America. Just the threat to cut these off
(assuming that they have also deindustrialized our allies in these sectors) would immediately
bring U.S. policymakers to the bargaining table. National power industries tend to also need
global scale in order to complete. Moreover, many are intermediate goods such as
semiconductors and chemicals, wherein a cutoff would cripple many other industries. Finally,
these industries are hard to stand up once they’re lost because of the complexity of the
production process, product knowledge, and the importance of the industrial commons that
support them. In other words, barriers to entry are high, and if lost, they would be very difficult
and expensive to reconstitute.

Finally, there are enabling industries. These are industries wherein, if the United States were cut
off, the immediate effects on military readiness would be small—and the U.S. economy could
survive for at least a while without that production. America could survive for many years without
an auto sector, as we would all just drive cars longer. But because of the nature of these
industries—including technology development, process innovation, skills, and supporting
institutions—their loss would harm both dual-use and defense industries. This is because
enabling industries contribute to the industrial commons that support dual-use defense
industries. A severely weakened motor vehicle sector would weaken the tank and military vehicle
ecosystem. Similarly, a weakened commercial shipbuilding sector would weaken (and has
weakened) military shipbuilding. A weakened consumer electronics sector weakens military
electronics.

A part of enabling industries is a core set of industries that make up the “industrial commons
—sometimes called the “mother industries.” These include machine tools and dies, metal and
alloy fabrications, injection molding, electronic packaging, specialty chemicals, etc. These are
core to converting lab technologies into commercial products, building new supply chains, and
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scaling up U.S. production capacity. And the United States has lost them substantially. They
also seem to be in the blind spot of both policymakers and capital investors because they are not
the “new shiny toy.”

ITIF has placed the 970 industries classified by the North American Industry Classification
System (NAICS) codes into the four categories.!® Power industries account for 22.3 percent of
the industries. Most industries are not power industries, in large part because most are
nontraded sectors such as law firms and barber shops. Of the 22.3 percent that are power
industries, just 0.5 percent are defense industries, and 13.4 percent are dual use. The
remaining 8.4 percent are enabling industries. In terms of employment, in 2022, just 9.5
percent of workers were employed in power industries. Of this, 6.4 percent worked in dual-use
industries and 2.9 percent in enabling industries, and just 0.2 percent were employed in
defense industries. (See figure 2.)

Figure 2: Six-digit NAICS industries by national power type

970 industries
(Six-digit NAICS codes)
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The health of the U.S. auto industry is vital to the health of a number of other downstream
industries in the U.S. economy. The industry supports the core of U.S. metal working (e.g., steel
and aluminum) and related production capabilities and is a key customer of machine tools,
plastics, rubber, electronics, and semiconductor industries, among others. In fact, the U.S.
motor vehicles industry produces $591 billion in intermediate value in upstream industries, such
as supporting $58.8 billion in output from America’s primary metals industry, $35 billion in
machinery manufacturing, $27.3 billion in fabricated metals, $24.7 billion for the plastics and
rubber industry, $22.6 billion for computers and electronics, and $14.5 billion for chemicals.
(See figure 3.)

Figure 3: Value of commodities used by the U.S. motor vehicle industry'

Motor vehicles and parts || NN 5215.78
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Insurance carriers [ $4.6B

WHAT HAPPENED TO THE ONCE GLOBALLY DOMINANT U.S. AUTO INDUSTRY?

While the automobile was not invented in America—Carl Benz developed the first production
series gasoline-powered vehicle in Germany in 1886—the modern automobile industry flourished
in the United States, notably in Michigan in the first three decades of the 20th century, as
Detroit became the startup capital of the United States. Over 125 auto companies sprang up in
Detroit in the early 20th century as the city’s population increased almost sixfold between 1900
and 1930.'2 Henry Ford pioneered the assembly line in 1913, reducing the time for Model T
assembly from over 12 hours to 93 minutes, introducing production efficiencies that enabled
Ford to offer $5 hourly wages to workers (before, workers were making only about $2.50

an hour).13

The U.S. auto industry would reach its zenith in the post-World War Il years. In 1950, the United
States accounted for 76 percent of global vehicle production.'* U.S. automakers commanded
nearly 95 percent of the U.S. market through most of the 1950s, with just a few imports coming
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mainly from Germany and the United Kingdom. However, the industry would enter a period of
relative decline beginning in the mid-1960s and extending at least through the next three
decades.

The following sections of this report present data demonstrating the relative decline of the auto
industry of the United States, which occurred from roughly the mid-1960s onward. The report
examines the decline of the Big Three automakers, documents the impact of growing import
competition from foreign automakers starting in the 1970s, considers the growth of transplants
producing in the United States especially starting in the 1990s, and considers the growing
international competition from Mexico and China from the 2010s to today.

In other words, from 1965 to 2000, the prevailing dynamic was import and then transplant
competition from Japanese, European, and South Korean automakers—and the inability or
unwillingness of the Big Three to adequately or effectively respond to it—while in the past 15
years, the challenge has evolved into both offshoring to low-cost production hubs and the China
overcapacity/EV challenge, with the U.S. industry now having to adapt to this new set of
challenges.

The next report in this series will offer a causal analysis of U.S. auto industry decline, whereas
this report presents more the facts of it.

THE DECLINE OF THE BIG THREE U.S. AUTOMAKERS

As late as 1965, the Big Three U.S. automakers accounted for 92 percent of the domestic auto
market. But the market-share dominance of America’s Big Three automakers would decline
significantly over the ensuing decades, falling to 45 percent by 2015, less than half the share of
a half-century before. By 2024, the Big Three's share of the U.S. auto market would slip even
further, down to 38 percent. (See figure 4.)

Figure 4: Big Three U.S. automakers’ share of the U.S. auto market (cars and light trucks), 1961-2024'5
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In particular, GM’s share of the U.S. market fell significantly, from 51 percent in 1962—and 46
percent as late as 1978—to just 17 percent by 2016. Ford's share fell by half from 29 to 14
percent. Chrysler (later Stellantis) would see a smaller decrease in share, from 10 to 8 percent.!®
By 2024, Japanese automakers would have almost as large a share of the U.S. automotive
market, 37 percent, as the Big Three, at 38 percent. Meanwhile, by 2024, South Korean
companies held an 11 percent share of the U.S. auto market and European companies
collectively a 10 percent market share. (See figure 5.)

While the Big Three automakers—GM, Ford, and Chrysler—accounted for 92 percent of domestic auto
share in 1965, this share would fall to 38 percent by 2024.

Figure 5: Automakers’ share of U.S. auto market (cars and light trucks), 1961-2024'"
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However, over the past three decades, the Big Three’s decline has been particularly marked by
the decline of their production of automobiles in the United States. In 1994, America’s Big
Three automakers manufactured 9.9 million vehicles in the United States, which was five times
more than the 2 million vehicles manufactured by international automakers (i.e., transplants)
producing in the United States. However, by 2024, the Big Three automakers would
manufacture just 4.6 million vehicles in the United States (a decline of over 50 percent of their
U.S. production from 1994), and this output would be even lower than the 4.87 million vehicles
produced by international automakers operating in the United States (although new U.S.
automakers such as Lucid, Rivian, and Tesla would chime in with about 700,000 new U.S.
vehicles produced). (See figure 6.)
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Figure 6: Auto production in the United States, by select groupings of firms (millions of units), 1994 & 2024 '8
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Over the past three decades, the Big Three’s decline has been particularly marked by the decline of
their production of automobiles in the United States.

At the same time, the Big Three automakers continue to use progressively less American- or
Canadian-made content in their vehicles. The share of U.S.-or Canadian-made content in GM
vehicles has fallen from 73 percent to about 40 percent in recent years. Ford and Fiat Chrysler
(i.e., Stellantis) vehicles have seen their share of American-made content fall to 30 percent and
23 percent, respectively. (See figure 7.)

Figure 7: Percentage of Big Three automakers’ total car value made with U.S. or Canadian parts, 2007-2023'°
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In 2004, GM led the world with the most vehicle sales, at 8.4 million, and Ford placed third,
with 6.1 million vehicle sales, just slightly behind Toyota’s 6.4 million. However, by November
2025, GM would fall to fourth in global vehicle sales and Ford to eighth. Over those years, GM’s
global sales would drop from 8.4 million units in 2004 to 6 million units in 2024, a roughly 30
percent decline. Ford'’s sales would drop from 6.1 million to 4.2 million units, a decline of 32
percent.

By the end of November 2025, Toyota, Volkswagen, and Hyundai had become the top three
global automakers by units sold. Toyota increased sales by over 35 percent from 6.4 million to
10.1 million units, while Volkswagen nearly doubled unit sales from 4.5 million units to 8.5
million units. Chinese automakers experienced tremendous growth in sales over this period. BYD
increased from virtually nothing to over 5.2 million units sold, while Geely increased its sales to
4.4 million units and Chery grew to rank 10th in global sales with 3.5 million. (See figure 8.)

Figure 8: Top 10 global automotive firms by unit sales, millions of units, 2004—November 2025%°
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THE EVOLUTION OF THE AUTO INDUSTRY OF THE UNITED STATES

Of course, tracing the evolution of the Big Three automakers tells much about how the
competitiveness of the U.S. auto industry has evolved over the past 60 years; but as noted, that
story is incomplete thanks to the rise of foreign automakers producing in the United States. This
section examines the performance of the overall auto industry of the United States considering
the contributions of all automakers, both domestic and foreign.

It starts by examining domestic production and sales in the U.S. automotive industry and then
the imported vehicle share of the U.S. auto market, the value of U.S. auto exports as a share of
the value of U.S. automotive production, and America’s trade balance (in real dollars) in
passenger vehicles. It concludes by examining U.S. auto industry employment and the LQ of the
sector.

The Bureau of Transportation Statistics provides data on the number of passenger vehicles
manufactured in the United States each year since 1960 (with data available through 2021).
This figure reached 11 million units in 1965 before declining to around 8 million to 9 million
vehicles annually in the following two decades—the decrease being, arguably, at least in part a
reflection of intensified Japanese import competition during those decades, although of course
business cycles, stagflation, and the oil crisis in the mid- to late-1970s also contributed to this
decline. Production peaked at 11.6 million units in 1985, then rose to an all-time high of 13
million units in 1999. Production slid slightly in the 2000s before cratering as the Great
Recession (2007-2009) hit, dropping to just 5.7 million units annually. The industry then
recovered and enjoyed a relatively productive decade in the 2010s (as explained subsequently)
before COVID-19 hit. As a relatively expensive durable goods product, industry production has
always been highly cyclical. (See figure 9.)

Figure 9: U.S. domestic production of passenger cars (millions of units), 1960-20212
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U.S. domestic sales of passenger cars largely tracks production of vehicles, also exhibiting a
degree of cyclicality. This figure started with 10.3 million sales in 1965, rose to 12 million in
1985, and reached an all-time high of 14.9 million in 2000, before sinking to just under 8
million vehicles in the wake of the Great Recession. Domestic vehicle sales would recover to 14
million units by 2015, but then fall back to 11.8 million units by 2021. (See figure 10.)

Figure 10: U.S. domestic sales of passenger cars (millions of units), 1965-202122
16

14
12

10

0
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

A defining characteristic of the U.S. auto market starting in the 1970s was the dramatic rise in
imported vehicle competition, as ever since, foreign-produced vehicles have constituted a
generally ever-growing share of the U.S. auto market. In 1970, imported (nontruck) vehicles
accounted for just 15 percent of the U.S. automotive market—although this share had doubled
to 30 percent by 1987—and while it dipped in the late-1990s and dipped again leading up to
and during the COVID-19 crisis, by 2024, the share was back to 32 percent. (See figure 11.)
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Figure 11: Imported vehicle share of U.S. automotive market, 1970-2024%
40%

35%
30%
25%
20%
15%
10%

5%

0%
1970 1980 1990 2000 2010 2020

Notably, as figure 9 shows, from 2016 to 2021, the number of domestically produced vehicles
fell from 12.2 million units to 9.2 million units, a 25 percent decline; conversely, from 2016 to
2024, the share of imported vehicles in the U.S. auto market grew from 25 percent to 32
percent (figure 10), an increase of 26 percent, demonstrating the intensifying competition from
vehicles manufactured abroad (whether by foreign or U.S. manufacturers) and its effect on
domestic production.

Cars sold in the United States increasingly incorporate fewer U.S.- or Canadian-made parts and
components. In 2007, cars sold in the United States contained 38 percent U.S.- or Canadian-
parts on average; that portion declined to 18 percent by 2023. (See figure 12.)

Overall, in 2024, Americans purchased approximately 16 million cars, SUVs, and light trucks,
and about 50 percent of those vehicles, or 8 million units, were imports. Of the other 8 million
vehicles assembled in America and therefore not imported, the average domestic content can be
conservatively estimated at only 50 percent and is likely closer to 40 percent. Therefore, of the
16 million cars bought by Americans, likely only about 25 percent of the vehicle content can be
categorized as American made.?*
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Figure 12: Percentage of total car value sold in United States with U.S. or Canadian parts?®
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In 2007, cars sold in the United States contained 38 percent U.S.- or Canadian-parts on average; that
portion declined to 18 percent by 2023.

The United States has actually never been a very significant auto-exporting nation. In fact, from
1967 to 2004, the value of U.S. automotive exports as a share of production value never
exceeded 10 percent. That this share rose over 20 percent briefly in the late 2000s was largely a
reflection of demand contraction after the Great Recession, as, by 2024, the share again had
receded to 12 percent. (See figure 13.) The subsequent paper in this series will explain this
dynamic in further detail, but it largely pertains to the distinctives of U.S. auto market demand
(i.e., preferences for larger, gas-based vehicles) and also the fact that, historically, U.S.
automakers would operate subsidiaries in foreign markets to supply foreign demand (e.g., GM’s
Opel or Ford of Europe.) This dynamic—minimal U.S. auto exports—played a role in the
burgeoning U.S. auto trade deficit that unfolded over these decades, as the following chart
shows.
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Figure 13: U.S. automotive exports as a share of automotive output, 1967-20242
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Over the 60 years from 1963 to 2023, the United States ran a consistent trade deficit in
passenger vehicles in real (inflation-adjusted) terms. This deficit ballooned from $21.7 billion in
1970 to $113 billion in 1986, an increase of more than fivefold, clearly demonstrating the
effect of foreign—notably Japanese—import competition throughout the 1970s and 1980s. By
the early 2000s, this deficit had abated somewhat yet still generally remained in excess of $60
billion most years from 2003 to 2023. Over the entire 60-year period, the accumulated U.S.
motor vehicles trade deficit reached $3.3 trillion in 2023 dollars. (See figure 14.)
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Figure 14: U.S. real trade balance in passenger vehicles (2023 dollars), 1963-2023%
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Auto parts represent a very significant component of a nation’s broader auto manufacturing
sector, so examining their output and trade measures is important when making a comprehensive
analysis of a country’s full automotive industry. Regarding auto parts output, according to U.S.
Bureau of Economic Analysis data, the United States manufactured $250.7 billion in auto parts
in 2024, slightly down from a pre-COVID high of $273 billion in 2016, but rebounded from a
COVID low of $218 billion.?® From 1997 to 2024, U.S. real output in motor vehicle parts
increased from $196 billion to $250 billion, a rise of 22 percent. (See figure 15.)

Figure 15: Real output in motor vehicle parts manufacturing (2017 dollars), 1997-2024%°
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Despite increasing output, since 2008, the U.S. trade balance in auto parts (in real terms) has
turned decisively negative, increasing from a deficit of just $15.7 billion that year to a deficit of
$60 billion by 2024, an almost 1.5-fold increase in the deficit. (See figure 16.)

Figure 16: Real U.S. trade balance in auto parts, (2008 dollars), 2008-20243°
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When examining manufacturing employment in U.S. motor vehicle industries as a share of the
total U.S. labor force, a sustained and ongoing decline is clear, from a high of 1.5 percent in
1966 to a nearly 50 percent decline to 0.8 percent by 1982. While this share would stabilize
between 0.8 percent and 1 percent from 1980 to 2004, the sector’s share of total U.S. labor
force employment reached a nadir of 0.4 percent in 2009 in the wake of the Great Recession,
and had only recovered to 0.6 percent by 2018.
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Figure 17: U.S. motor vehicle, trailer, and semi manufacturing jobs as a share of total labor force, 1965-20183"
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An LQ measures any region’s level of industrial specialization relative to a larger geographic
unit—in this case, an industry within a country relative to the rest of the world.3? An LQ of 1 for
a given industry indicates that that industry contributes as much to a nation’s economy as it does
to the global economy. The indicator thus demonstrates countries’ relative specializations in
certain industries and how those nations’ industries are performing compared with the

global norm.

With an LQ of 0.54, the U.S. auto industry today contributes a little over half as much to the U.S.
economy as to the global economy.

Starting in 1995 (the earliest year for which this data is available), the United States posted an
LQ of 0.92, meaning the U.S. auto industry contributed almost as much (just 8 percent less) to
the U.S. economy as the global industry contributed to global GDP. However, by 2007, that
share had dipped to 0.65; it would crash to a nadir of 0.33 during the Great Recession, and only
recover to 0.54 by 2022, meaning the U.S. auto industry today contributes a little over half as
much to the U.S. economy as the global industry does to the global economy. Notably, over the
28-year period, the U.S. auto industry never achieved an LQ over 1, largely a symptom of the
weak export ability of American auto manufacturers, as previously noted. (See figure 18.)
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Figure 18: Location quotient of the U.S. automotive industry, 1995-20223
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INTERNATIONAL COMPARISONS OF U.S. AUTO INDUSTRY COMPETITIVENESS

This section provides data examining the international competitiveness of the U.S. auto industry
against that of other leading nations. It begins by examining LQs, value added, market share, and
production (for which the Organization for Economic Cooperation and Development (OECD)
provides data from 1995 to 2022).

Location Quotient, Global Value Added, and Global Market Share

As noted, from 1995 through 2022, the United States’ motor vehicle LQ significantly faltered
while it increased notably for peer nations. By far the biggest LQ riser over this period was
Mexico, which saw its LQ rise over 2.5-fold from 1.51 to 3.94. Germany's motor vehicles LQ,
already strong at 1.89 in 1995, rose to 3.54; similarly, Japan’s LQ increased from 1.34 to 2.08.
China’s LQ rose modestly from 0.97 to 1.39, and South Korea's from 1.5 to 2.33 (a 56 percent
increase). Canada’s LQ cratered from 1.8 in 1995 to 0.5 by 2022. (See figure 19.)

From 1995 to 2022, China’s share of global automotive vehicle output skyrocketed eightfold, from 3
percent to 25 percent, while the U.S. share slid from 23 percent to 14 percent.

It's important to note that in these statistics there’s a significant difference between ownership
of production and location of production. For instance, Mexico lacks indigenous flagship
automakers, so the growth of Mexico’s LQ (and value added, as shown next) over this period is
largely the result of U.S. automakers and auto parts manufacturers setting up operations in
Mexico over the past three decades (and in later years, Chinese automakers doing so as well).
(The subsequent report in this series will further explain these dynamics.)
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Figure 19: Selected countries’ LQs in motor vehicles (1995-2022)3*
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From 1995 to 2022, value added output from the U.S. automotive industry grew nearly 60
percent, from $100 billion to $159 billion (while U.S. GDP grew by 93 percent over that
timeframe). However, over that period, China's output grew 23-fold from just $12 billion to a
world-leading $292 billion, nearly twice the output of the United States. Germany’s output
increased 139 percent from $69 billion to $166 billion over this period. Japan’s value added
started at $105 billion in 1995 and ended 2022 at $100 billion, down after a peak of $152
billion in 2012. South Korea’s output grew nearly fourfold from $12 billion to $42 billion over
this timeframe, while Mexico’s value added grew more than sixfold from $8 billion to $65 billion.
(See figure 20.)
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Figure 20: Value added output of nations’ automotive sectors (billions), 1995-20223%
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The U.S. share of total global automotive output fell by two-fifths from 1995 to 2022, from a 23
percent share in 1995 (and a high-water mark 27 percent share in 2000) to a 14 percent share
in 2022, rebounding from a nadir of 8 percent in 2009 in the wake of the global financial crisis.
(See figure 21.) Similarly, Japan’s share of the global automotive industry fell by nearly two-
thirds over this period, from 24 percent to 9 percent. Germany’s share remained consistent over
this timeframe, mostly stable around the 15 percent market share range. Once again, the
tremendous rise came from China, which saw its share of global automotive output skyrocket
from just 3 percent in 1995 to 25 percent in 2022, an eightfold increase. Mexico actually
tripled its share of global automotive production over this period, albeit from just 2 to 6 percent.
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Figure 21: Countries’ share of global automotive vehicle output, 1995-20223
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International Vehicle Production and Sales

China’s increasingly dominant share of global automotive vehicle output is a reflection of the fact
that it has grown to be the world'’s leading automotive producer. In 2023, China led the world in
automotive production by a significant degree, manufacturing over 30 million vehicles, almost
three times more than the United States’ production of 10.6 million vehicles, and well ahead of
Japan’s output of just under 9 million vehicles. (See figure 22.)

More than 90 percent of auto production in China, Germany, Japan, and South Korea is by companies
headquartered in that country; for the United States, that figure is 44 percent.
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Figure 22: Vehicle output of world’s top 10 auto-producing nations (millions of units), 2023%’
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Between 2003 and 2023, U.S. vehicle output fell by 1.3 million units (from 11.9 million to
10.6 million units), resulting in a 39 percent decline in the U.S. global share of vehicle
production. Over the same period, China experienced a nearly 300 percent increase in its share
of automobile production, India an increase of 167 percent, and Mexico an increase of 75
percent. (See figure 23.)

Figure 23: Percent change in countries’ global share of automotive vehicle production, 2003-202338

I 297%
N 167%
N 136%

I 75

I 629

B 23%

China
India

Indonesia
Mexico
Argentina
Turkey
South Africa 4% |
South Korea
Brazil
United States -39% N
Japan
Italy -47% |

Germany

Canada

UK -62% I

Russia

France

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | MARCH 2026 PAGE 24



Notably, more than 90 percent of auto production in China, Germany, Japan, and South Korea is
by companies headquartered in that country; for the United States, that figure is 44 percent.3°

In terms of 2024 sales, China led the world, selling 34.1 million vehicles, nearly double the
United States’ sales and well ahead of Japan, Germany, and South Korea. (See figure 24.)

Figure 24: Sales of new vehicles (millions of units), 20244
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In terms of change in sales between 2005 and 2024, China's sales of new vehicles increased
from 5.7 million units to 31.4 million, an increase of nearly 450 percent, while South Korea's
vehicle sales also increased. Meanwhile, U.S. sales decreased, as did Germany’s and Japan’s.
(See figure 25.)

Figure 25: Change in sales of new vehicles, 2005-2024*'
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The export prowess of China is truly shown by considering its output of vehicles relative to auto
ownership. China has the lowest ownership of motor vehicles per 1,000 citizens out of the
leading auto producing nations, but the highest output of motor vehicle production per 1,000
citizens. In 2023, China produced over 130,000 vehicles relative to its car ownership per 1,000
citizens (which was 226). Japan, the United States, South Korea, and Germany produce
significantly fewer. (See figure 26.) These figures suggest that a significant share of China’s auto
production was being exported. In fact, China still exports about 20 to 25 percent of its auto
production monthly.*?
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Figure 26: Countries’ vehicle output relative to population owning vehicles, 20234
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International Trade Measures

Autos still do remain a significant source of U.S. exports, with the United States exporting $52
billion worth of passenger motor vehicles in 2023, though this was about one-third of Germany’s
$145 billion in exports and one-half of Japan’s $98 billion in exports. China recorded $61
billion in exports in 2023, which represented a 17-fold increase in exports over the prior decade.
South Korea exported nearly $60 billon in automobiles while Mexico exported $46 billion. (See
figure 27.)

Figure 27: Exports of passenger motor vehicles, by select country, 1962-20234
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Compared with other world-leading auto manufacturers, the United States trailed in vehicle
exports as a share of GDP, at just 0.2 percent in 2023. South Korea and Germany led in auto
exports as a share of GDP at 3.2 percent. (See figure 28.)

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | MARCH 2026 PAGE 26



Figure 28: Passenger vehicle exports as a share of GDP, 1962-2023%
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In terms of countries’ shares of global automotive exports, Germany led with 18 percent, followed
by Japan with 12 percent, China and South Korea at 8 percent each, the United States with 7
percent, and Mexico with 6 percent. (See figure 29.)

Figure 29: Country share of global motor vehicle exports, 20234
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In 2022, the United States led the world in engine exports, with a 19 percent share, followed by
Germany with a 15 percent share. China led the world in auto parts exports with an 18 percent
share, followed by Germany’s with a 13 percent share. (See figure 30.)
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Figure 30: Major vehicle-producing countries’ share of global engine and broad parts exports, 202247
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International Productivity Comparisons

As the next report in this series will elaborate on further, much of the decline of the U.S. auto
industry can be explained by its failure to keep up with international peers on productivity levels
(especially in the latter quarter of the prior century). As McKinsey & Company wrote in a 2005
report, “It took ten to fifteen years for the Big Three to learn, adopt, and implement lean
production techniques [from the foreign transplants] and they succeeded at different rates.”*®
Indeed, the Big Three automakers’ manufacturing efficiency, in terms of hours to manufacture a
vehicle, was inferior to foreign transplants, such as the Japanese and German automakers,
notably in the period from 1993 to 2002, as the transplants began to take hold in the U.S.
market. (See figure 31.)

Figure 31: Manufacturing efficiency: hours per vehicle, select automakers, 1979-20024
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Taking the story forward, The Conference Board provides data on real value added (RVA) and
employment from 1990 to 2018. Despite Japan enjoying higher productivity than the United
States in the auto sector throughout much of the 1970s and 1980s, by 1990, the United States
had begun to catch up with international competitors in terms of RVA per worker, when adjusted
for purchasing power parity (PPP). Throughout the early 1990s and 2000s, U.S. motor vehicle
productivity exceeded Japan’s and was mostly on par with Germany’s until 2009, when it began
to fall behind. As of 2018 (the most recently available data), U.S. RVA per worker was roughly
$140, 45 percent less than Germany’s, and 40 percent higher than Japan’s. (See figure 32.)

Figure 32: Real value added per worker in the motor vehicles industry (PPP adjusted dollars),1990-2018%
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As of 2018, U.S. RVA per worker was roughly $140, 45 percent less than Germany’s, and 40 percent
higher than Japan’s.

Innovation Indicators

The United States is increasingly faltering in automotive industry innovation indicators relative to
other countries, as reflected in indicators such as R&D investment, share of leading scientific
publications, and patenting activity.

As of 2022, Japan led the world in R&D investment in automobiles and parts as a share of the
value added produced by its automotive sector. Germany followed in second place and the
United States ranked third. (See figure 33.) (Note: value added reflects the value generated by
producing goods and services, and is measured as the value of output minus the value of
intermediate consumption.)
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Figure 33: Private R&D investment in automobhiles and parts as a share of automotive value added, 20225
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However, when controlling for wages, U.S. firms invest less compared with Chinese firms. In
2025, when controlling for GDP, U.S. firms invested about 65 percent less than Chinese firms
did. For every $1,000 of GDP, U.S. firms invested $1.40 in automobiles and parts R&D, while
Chinese firms invested $4.03. (See figure 34.)

The United States is increasingly faltering in automotive industry innovation indicators relative to other
countries, as reflected in indicators such as R&D investment, share of leading scientific publications,
and patenting activity.

Figure 34: U.S. and Chinese firms’ investments in automobiles and parts R&D, 2025%

$5

$4 $75.5B

$3

$2

R&D per $,1000 of GDP

$1

$0
0% 20% 40% 60% 80% 100%

R&D Share of Sector

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | MARCH 2026 PAGE 30



Examining the total number of the 10 percent most-cited scientific publications in automotive
engineering by country for 2023, India led with 258 publications, followed by China, the United
States, and Germany. (See figure 35.)

Figure 35: Total number of 10 percent most top-cited scientific publications in automotive engineering by
country, 2023%
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However, when it comes to countries’ share of most-cited publications regarding EV batteries,
over the past decade, China has taken a commanding lead. From a mere 6 percent share in
2003, China accounted for three-quarters of the world’s most-cited publications regarding EV
batteries by 2023, according to the Australian Technology Policy Institute’s (ASPI’s) Critical
Technology Tracker. (See figure 36.) Chinese leadership in EV battery publications closely tracks
with its leadership in EV innovation and production, as is explored in this report.
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Figure 36: Share of high-impact publications regarding EV batteries in the ASPI Critical Technology Tracker
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From fewer than 5 patents on average per year from 1980 to 1984—and fewer than 300 per
year up to 2000—in 2015, China surpassed Japan to become the world’s leading recipient of
patents in the transportation industry; and by 2023, it was receiving nearly 55,000 patents per
year, far in excess of America’s just under 16,000 patents and Japan's 20,000 patents. (See
figure 37.) (Note: “Transportation” is the closest patent classification to “motor vehicles”

available from the World Intellectual Property Organization.)
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Figure 37: Transportation patent publications, by county, 1980-20235°
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China is as dominant when it comes to patents issued for EV batteries, claiming, by November
2025, 74 percent of the world’s issued patents for EV batteries, followed by Japan and the
United States. (See figure 38.)

Figure 38: Cumulative share of global patents issued for EV batteries, by country, as of November 202556
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ASSESSING U.S. AUTO INDUSTRY COMPETITIVENESS SINCE 2010

The U.S. auto industry survived a series of challenges from the foreign import/transplant
competition from the 1970 to the early 2000s and (with some difficulty) weathered the storm of
the Great Recession. Actually, as Wharton professor John Paul MacDuffie observed, the U.S. auto
industry was “in the middle of a large and successful improvement process” when the Recession
hit.>” Indeed, when it came to manufacturing capability, product development, and supply chain
management, MacDuffie noted that, by 2009, U.S. automakers were close to the levels of “any
global manufacturer” in most areas.%®

Thus, by the early-to-mid 2010s, even coming out of the Great Recession’s convulsions, the U.S.
auto industry appeared to have stabilized. Certainly, the foreign transplants accounted for a
larger share of domestic manufacturing. But, as one 2015 report put it, “The U.S. auto industry
has been revitalized in recent years through a commitment to quality, innovative production, and
management techniques, a constructive relationship between management and labor, and
improved relations with suppliers.”®® The authors of the report noted both that management-
labor strife had abated and that “the union has been a full partner for more than a decade in
experimenting with work organization.”%° Excluding the United Auto Workers strike of 2023,
which was resolved six weeks after it began, this trend has held true up to present day.

Another 2015 report by Austan Goolsbee and Alan Kreuger, then with the Council of Economic
Advisors under president Obama, similarly noted, “We are both pleased and a bit surprised by
how well the past five years have played out for the domestic auto industry. We are both thrilled
and relieved with the result: the automakers got back on their feet, which helped the recovery of
the U.S. economy.”®!

However, over the past decade, a new set of challenges has emerged, especially marked by the
increasing offshoring of production to Mexico, largely due to the lower costs of labor and capital
for manufacturers there, and the China EV/overcapacity issue, as the following section
elaborates.

The Rise of Mexico

As noted previously, Mexico’s auto industry has blossomed over the past three decades, with its
LQ growing from 1.51 in 1995 to 3.94 in 2002 alone, meaning that now the auto industry
contributes about four times as much to the Mexican economy as it does to the global economy.
Analysts expect that Mexico will have closed 2025 as the world’s fifth-largest automotive
producer and fourth-largest automotive parts producer, exporting 87 percent of its total
automotive production, 79 percent of which went to the United States.®?

Mexico has become deeply integrated into the North American vehicle production ecosystem. As
The Economist wrote, “Carmaking across North America is as complex and interconnected as the
components of a combustion engine.”® Indeed, auto parts and components may cross the
borders of North American countries as many as eight times before being installed in a final
assembly plant.®*

As of 2024, Mexico accounted for 32 percent of America’s vehicle imports by percentage of total
value, while that share for Japan, Canada, and South Korea fell to about 15 percent each,
making Mexico the single-greatest source of auto imports for the United States. (See figure 39.)
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Figure 39: U.S. vehicle imports, by percentage of total value, select countries, 2000-2024%
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In 2024, 3.6 million cars, around half of America’s car imports by value, arrived via its North
American neighbors, with Mexico accounting for about 2.5 million (or 70 percent) of these.®®
Around two-fifths of the cars sold in America by Stellantis come from Mexico or Canada. For GM,
the share is nearly one-third. Ford assembles about 20 percent of its vehicles in Mexico or
Canada. Mexican and Canadian production accounts for two-fifths of Volkswagen vehicles sold in
America. (See figure 40.) Mexico is also a key supplier of auto parts for the U.S. automotive
industry: 43 percent of U.S. auto parts imports come from Mexico.

Figure 40: Percentage of U.S. vehicle sales assembled in the United States or elsewhere®’
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The United States has not had a positive automobile trade balance in real terms with Mexico
since 1990. After 2001, the trade deficit began to exceed $10 billion annually and, by 2016,
the deficit exceeded $30 billion annually. By 2023, the cumulative U.S. automobile
manufacturing trade deficit with Mexico since 1990 had reached $530 billion. (See figure 41.)

Figure 41: U.S. real trade balance with Mexico in road vehicles (1990 dollars), 1990-2023¢8
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From 1994 (the year the North American Free Trade Agreement (NAFTA), precursor to USMCA,
entered force) to 2012, Mexico enjoyed significantly more accelerated growth in motor vehicle
manufacturing employment than did any other region of the United States or Canada, while
employment in the U.S. Midwest and the United States as a whole showed notable decline. (See
figure 42.)

Figure 42: Share of North American motor vehicle manufacturing employment, 1994-2012 (indexed to 100) &°
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As of February 2025, GM had employed about 120,000 people in North America. Of those,
90,000 worked in the United States, 23,000 worked in Mexico, and 6,000 in Canada. Ford
Motor Co. had approximately 71,974 employees in North America, per estimates provided on the
company’s website for the third quarter of 2024. Of those, 5,480 were employed in Canada and
7,000 in Mexico. Stellantis had about 75,500 total North American employees, with 52,000 in
the United States, 8,600 in Canada, and 14,900 in Mexico.”®

In summary, Mexico remains an opportunity and a challenge for the U.S. auto industry. The
country plays a vital role in helping U.S.-located auto manufacturers produce cost-competitive
vehicles; at the same time, the country has taken a considerable share of North American
automotive employment and production. In this regard, it seems that the partial reshoring of
production to Mexico has helped U.S. automakers remain globally competitive without
compromising their ability to invest in in-house R&D in the United States, launch new models
and features, and improve product quality—all while keeping a large share of their production
(than otherwise would have been the case) in the United States.

China’s Dominance in EVs

China has come to clearly lead the world in production of EVs. In 2024, it manufactured 12.4
million EVs, compared with European nations’ 2.5 million, America’s 1.6 million, 1 million from
all (non-China) Asia-Pacific nations, and 0.3 million from the rest of the world. (See figure 43.)
A little under half the vehicles currently manufactured in China are EVs. As of year-end 2024,
53 percent of cars manufactured in China were internal combustion engines (ICEs), 25 percent
were pure battery electric vehicles (BEVs), and 22 percent were plug-in hybrids (PHEVs) or self-
charging hybrids (HEVs).”!

Figure 43: Country share of global EV production, 20247
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How Did China Come to Dominate EV Innovation and Production?
China’s leadership in EVs and EV batteries is a story of both innovation and innovation
mercantilism, starting with the latter.
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China’s Innovation Mercantilism in Autos and EVs

As ITIF wrote in its report “How Innovative Is China in the Electric Vehicle and Battery
Industries?” certainly China’s unbridled innovation mercantilism has played a catalytic role in
the growth of China’s autos/EV industry.”® From 2009 to 2023 alone, China channeled $230.9
billion in subsidies and other support to its domestic EV sector.”* Theft of Western IP automotive
technologies has been rampant: In February 2020, William Evania, director of the National
Counterintelligence and Security Center, singled out two fields where China is putting a priority
on technology theft: EVs and aircraft.”® China has also explicitly favored domestic producers. For
instance, China’s Made in China 2025 strategy (released in 2015) stipulated that more than 70
percent of the one million-plus EVs and plug-in hybrids (then sold annually) in China should be
from homegrown brands by 2020. The target set for 2025 was 80 percent of the market, a goal
that China has achieved (within a percentage point or so0.)’®

China’s Innovation in Autos and EVs

But to simply ascribe China’s burgeoning competitiveness in the global automotive industry as
the result of unfair practices would fail to do justice either to the significant extent of automotive
process and product innovation occurring in China (as noted in the review of innovation
indicators previously) or to the very significant threat Chinese automotive competitiveness creates
for Western automakers.

Indeed, as Andrew Bergbaum, global co-leader of the automotive and industrial practice at
AlixPartners observed, “The revolution taking place in the global auto industry is driven by the
incredible and once unthinkable maturation of Chinese automakers that do a number of things
differently.”’” Research firm Bernstein estimates that Chinese EVs can cost half as much to
make as European ones, even while they boast better tech.”®

EVs and their batteries were invented in the United States. In fact, inventor William Morrison
developed the first successful electric car in 1890, and by the early 1900s, about one-third of
vehicles on U.S. roads were electric.”® ICE technology subsequently dominated most of the 20th
century, but in the early 1970s, Exxon scientist M. Stanley Whittingham created the first
functional lithium-ion battery, which was improved upon by John Goodenough at the University
of Oxford and the Japanese scientist Akira Yoshino at Asahi Kasei Corp.8° In the mid-1990s,
researchers at the University of Texas pioneered a new compound called lithium-iron phosphate
(LFP) that would become the primary original EV battery chemistry.®! U.S. EV battery startup
A123 commercialized this technology in the late 2000s (famously receiving a $249 million grant
from the Obama administration) but went bankrupt in October 2012 and was purchased by the
Chinese company Wanxiang Group, transferring much of America’s EV-making knowhow to
China.

A wide variety of EV batteries exist, but the two most prominent types have historically been LFP
or nickel and cobalt-based batteries, which can come in nickel cobalt aluminum (NCA) or nickel
manganese cobalt (NMC) varieties. Nickel/cobalt batteries were actually the dominant battery
technology for many years, used in American- and European-produced EVs, such as Teslas.®?
Indeed, as Zeyi Yang wrote in M/T Technology Review, “Just a few years ago, LFP batteries were
considered an obsolete technology that would never rival NMC batteries in energy density.”# In
fact, from 2016 to 2018, LFP batteries accounted for just 10 percent of the global EV battery
market.®* But today, LFP batteries account for about 40 percent of the global market for EVs,
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and as Yang wrote, “It was Chinese companies, particularly CATL, that changed this consensus
through advanced research.”®®

Max Reid, a senior research analyst for EVs and batteries at research firm Wood Mackenzie,
explained that China’s EV battery leadership “is purely down to the innovation within Chinese
cell makers. And that has brought Chinese EV battery [companies] to the front line, the tier one
companies.”®®

China clearly dominates EV battery technology today, producing 80 percent of the world’s EV
batteries made in 2024.87 In April 2024, CATL announced that it had developed its fast-
charging “Shenxing Plus” LFP battery, which is capable of a driving range of more than 1,000
km (621 miles) off a single charge.® CATL asserts that the battery can achieve a range of 400
km off just a 10-minute charge.®® In October 2025, China’s Chery introduced an all-solid state
EV battery capable of going 800 miles on a single charge.®® Moreover, as 7he New York Times’
Keith Bradsher noted, “Beyond the battery itself, China also dominates electric motor
production, and in designing high-efficiency systems that tie together batteries and motors.”!

So dominant are Chinese EVs that Ford is considering a tie-up with Chinese EV battery maker
CATL to produce EV batteries in the United States for Ford. In fact, at the 2025 Aspen Ideas
Festival, Ford CEQO Jim Farley called China’s global lead in EVs and connected-vehicle technology
“the most humbling thing | have ever seen.”%?

As 2026 begins, China has come to clearly dominate in EV batteries: the country now accounts
for 85 percent of the world’s global capacity for battery cell manufacturing, and 94 percent of
the market share for producing LFP batteries.®® In fact, China possesses about 12 times more EV
battery manufacturing capacity in gigawatt hours than does the United States.%* (See figure 44.)

Figure 44: EV battery manufacturing capacity in gigawatt hours®
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China’s EV Export Dominance Leading to Growing Market Share in Third Countries

China has come to dominate in global EV exports. As of 2024, Chinese-headquartered firms
accounted for 71 percent of overseas sales of EVs, up from 38 percent in 2021. North American-
headquartered firms conversely saw their overseas sales of EVs decline from 48 percent in 2021
to just 21 percent in 2024. (See figure 45.)

Figure 45: Overseas sales of EVs by major automakers’ headquarters®
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China’s increasing EV exports have contributed significantly to China taking greater market share
in third-party countries. Exports of vehicles (both EV and ICE) from China to the Global South
increased from 2 percent in 2000 to 22 percent in 2023, while U.S. exports fell from 24
percent to 14 percent during the same period. About 3 out of every 10 cars sold in Chile,
Ecuador, and Thailand are manufactured by Chinese automakers. (See figure 46.)
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Figure 46: Market share of Chinese vehicles in third-party markets (2024)%’
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Although it is not possible to determine the precise market share across all developing
economies using open-source data, some estimates place Chinese EV imports as responsible for
75 percent of the increase in electric car sales in the Global South.®® In Brazil, analysts estimate
that Chinese EVs account for 80 to 99.5 percent of EV market share, while in Malaysia and
Thailand, their market share exceeds 80 percent.®® All in all, reports estimate that U.S.
automakers GM, Ford, and Stellantis have lost over 6 percent of global market share due to the
expansion of subsidized Chinese EVs.!%

It’s also worth noting that Chinese automakers have come to already command a 6 percent share
of the European automotive market.!%! From 2020 to 2025, EU imports of Chinese EVs grew 11-
fold, from $1.2 billion to $13.7 billion, an amount expected to increase to $20.1 billion by the
end of the decade. (See figure 47.)
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Figure 47: EU EV imports from and exports to China'%?
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Future Challenges for the U.S. Auto Industry
Taking the story up to the present moment and looking forward, the U.S. auto industry faces
several notable additional technological and market challenges.

Technological Challenges

As analyst Stephan Keese of the auto industry analysis firm Roland Berger explained, “There are
three key technologies currently transforming the global auto industry: vehicle autonomy,
software-defined vehicles, and electrification. American automakers do likely lead in autonomy,
but they are clearly lagging in electrification and are at best on par with global peers regarding
software-defined vehicles.” 103

Reports estimate that U.S. automakers GM, Ford, and Stellantis have lost over 6 percent of glohal
market share due to the expansion of subsidized Chinese EVs.

Indeed, this report has documented how U.S. automakers are lagging in EV batteries and vehicle
electrification. With regard to vehicle autonomy, U.S.-based players Tesla, Waymo, Cruise, and
Zoox have staked the United States to an early lead. The Society of Automotive Engineers has
defined six levels of autonomous driving, from Level O to Level 5.1% (Note: See article in the
endnotes for a full explication.) But as McKinsey & Company explained in a January 2026 report
on the future of vehicle autonomy, Level 4 or Level 5 robotaxis will probably arrive first in North
America. Urban piloting of Level 4 autonomous passenger vehicles will likely happen within 12
months of each other between China and North America (around 2030).1% Yet, the McKinsey
report notes that “the industry is in flux {and] the race to win is far from over,” though the report
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clearly pegs China and the United States as currently ahead of Europe in the vehicle autonomy
race.'%

Software-defined vehicles (SDVs) refer to a modern automobile in which core functions and
features are controlled, updated, and enhanced through software rather than fixed hardware
systems.!%” SDVs can receive software updates to improve performance, add new features, and
enhance functionality such that hardware itself becomes upgradable and “vehicles are always
new.” 1% |n this case, analysts find that America’s Tesla and Rivian, Germany’s BMW and
Mercedes-Benz, and China’'s BYD, Nio, and Xpeng are likely the global leaders in deployed SDV
technology.®®

One industry analyst explained, “It's ‘not unrealistic’ to see the first fully ‘dark’ automotive factory—
where everything is done by robots—open in China by 2030.”

Lastly, McKinsey analysts estimate that $150 billion of annual economic potential could be
unlocked by accelerating R&D at large automotive companies, the report pegging artificial
intelligence and robotization as having some of the most significant potential.!!° To that end, a
Gartner analysis finds that 12 out of the 25 top automakers are currently running pilots using
advanced robotics in their factories.!'! And a Garter and Warburg Research report finds that “at
least one automaker will achieve 100 percent assembly automation by 2030.”!12 As Warburg’s
Fabio Holscher explained, “It’s ‘not unrealistic’ to see the first fully ‘dark’ automotive factory—
where everything is done by robots—open in China by 2030."”1!13

Also of note is that Hyundai is aiming “for production-scale deployment of [Boston Dynamics’]
humanoids in automotive manufacturing and a scalable production system capable of producing
30,000 robots annually.”!'* Here again, the technology and competitive landscape is in flux, but
it's imperative that U.S. automakers not fall behind in the deployment of the most-advanced
automotive production technologies, especially robotization.

Market Challenges

Several other challenges facing the U.S. auto industry bear brief mention. First, the industry has
likely reached “peak auto,” as sales of new vehicles have stalled out in North America, Europe,
Japan, and South Korea. Fewer new vehicles are sold annually in those markets today than there
were a decade ago. Indeed, the Society of Automotive Engineers observed that it's “unlikely that
new car sales will return to their pre-covid levels anytime soon, if ever.”!!5 Part of that is because
the average age of vehicles on U.S. roads reached a record high of 12.8 years in 2025—as
drivers are owning their vehicles for longer.''® And a partial explanation for that is what’s been
dubbed the “affordability crisis,” as, in 2025, the average sale price of a new vehicle in the
United States eclipsed $50,000 for the first time.!!” That increasing expensiveness of vehicles
helps explain why the average age of a new American car or truck buyer is now 53.1!8 In other
words, developed country auto markets are contracting, at a time when they are growing across
the developing world (as middle-income countries such as India flourish), but U.S.-made
vehicles are increasingly uncompetitive in these markets. Lastly, the fluctuating U.S. tariff and
trade policy environment introduces new challenges as automakers in the United States seek to
manage their global supply chains.
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SUMMARY

The competitiveness of the auto industry of the United States has waxed and waned over the
past century, from a post-War zenith in the 1950s and 1960s to the relative decline that set in
from the 1970s through the 2000s to a stabilization that occurred in the industry in the wake of
the Great Recession—and before being again disrupted by the COVID-19 pandemic, increased
outsourcing, and an emerging wave of Chinese competition. This report seeks to document that
decline with comprehensive data. More broadly, the report seeks to offer a template that
policymakers can use to assess the international competitiveness of America’s high-tech
industries.

The key takeaway for the current competitiveness of the U.S. auto industry should be this: It's like the
1980s/1990s all over again—when the industry faced massively disruptive Japanese import
competition—only this time the industry cannottake 15 or more years to effectively respond and hope
to survive ... and it's already probably through at least 5 of those years.

Assessing the current state of competitiveness of the U.S. auto industry offers a mixed picture,
particularly for U.S.-based automakers. In recent years, they have largely concentrated on high-
margin, ICE SUVs and trucks that, to be sure, are delivering strong margins. Washington’s
fluctuating policy environment—notably the Trump administration’s withdrawal of Biden-era
Inflation Reduction Act tax credits for EVs—has encouraged automakers to double down on this
approach, although it has led to significant stranded capital as original equipment manufacturers
(OEMs) and suppliers have had to readjust their demand forecasts (and investments in tooling
and machinery) away from EVs and back to ICE vehicles.

Clear evidence of that was provided in early January 2026 when GM announced that it was
taking a $7.1 billion financial hit for “electric vehicle-related charges primarily in North America
in Q4 2025 as it realigns its strategy to produce more full-size internal combustion engine trucks
and SUVs.”119

Also in December 2025, Ford “made a series of announcements that position the company to
boost its production of hybrid and ICE vehicles later this decade and reduce its presence in the
electric vehicle (EV) battery manufacturing sector.” 20

On February 6, 2026, Jeep-maker Stellantis announced that it would take a $26 billion write-
down, saying that it “overestimated demand for electric vehicles.”!?! In total, a February 13,
2026, Wall Street Journal article estimates that Detroit automakers have announced more than
$50 billion in combined EV-related write-downs.'??

While these moves may make near-term sense, EV battery technology continues to evolve rapidly.
Moreover, lower-cost, near- or better-quality Chinese EVs continue to make significant inroads in
third-party markets across the world. The overall situation risks a retreat to a “fortress America”
dynamic. Meanwhile, as Keese noted, of the three critical future vehicle technologies—
electrification, autonomy, and SDVs—U.S. automakers clearly trail in the first, have a slight lead
in the second, and are on par in the third. The next report in this series will also demonstrate
how the U.S. auto industry lags behind in robotics and automation and adoption. In short, U.S.
automakers are no longer the clear global leaders in advanced vehicle technology they once were.
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The key takeaway for the current competitiveness of the U.S. auto industry should be this: It’s
like the 1980s/1990s all over again—when the industry faced massively disruptive Japanese
import competition—only this time the industry cannottake 15 or more years to effectively
respond and hope to survive ... and it's already probably through at least 5 of those years.

Having examined in this report what's happened to the U.S. auto industry over the past six
decades, the next report in this series will examine the causal factors of U.S. auto industry
decline. Explanations for that decline include factors such as risk aversion, inferior vehicle
quality, that decline is naturally explained by product life cycle theory, that decline was the
result of automakers’ shift from a “flexible production system” to a “dispersed parallel
production system,” and that it was the result of management practices of “relational
contracts”—particularly with employees and suppliers—that impeded an effective competitive
response when fierce foreign competition appeared. The final report in this series will lay out a
comprehensive national strategy to bolster the competitiveness of the auto industry of the United
States, replete with extensive policy recommendations.
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