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The competitiveness of the auto industry of the United States has waxed and waned over the
past 60 years and is clearly not the globally dominant behemoth it once was. To bolster the
industry’s competitiveness, policymakers first must understand why it has faltered and the
challenges it faces moving forward.

KEY TAKEAWAYS

There are several causal factors behind U.S. auto industry decline, including risk
aversion, product life cycle dynamics, structural changes in production processes from
flexible to dispersed parallel systems, and management use of relational contracts.

While all these factors contributed, the central issue driving the industry’s relative decline
in the late 20th century was that it took 10 to 15 years for the Big Three to learn, adopt,
and implement the lean production techniques mastered by Japanese competitors.

The entrenched dominance of the U.S. mass production system would leave U.S.
automakers ill-prepared when the onslaught of the Japanese automakers’ lean production
system would arrive in the later decades of the 20th century.

From 1967 to 1980, Japanese automakers increased their labor productivity by 7.9
percent per year, while for U.S. auto manufacturers, the rate of increase was just 1.3
percent.

Today, the U.S. auto industry faces a new set of globalization challenges, marked by the
offshoring of production to Mexico and the rise of China’s auto industry.

Mexico’'s most significant comparative advantage is wages. Adjusted for PPP, Mexican
wages per auto worker were, on average, 25 to 30 percent of those in the United States
from 2000 to 2021.

From 2003 to 2023, China experienced a nearly 300 percent increase in its share of
global automotive production, while the United States experienced a 39 percent decline.
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INTRODUCTION

The competitiveness of the auto industry of the United States (that is, considering all
manufacturers, domestic and foreign alike, producing autos or auto parts in America) has waxed
and waned over the past 60 years—and certainly has declined from its zenith in the post-World
War |l years. This is the second in a series of three reports exploring the evolving global
competitiveness of the U.S. automotive industry. The first report examines what happened to the
competitiveness of the auto industry of the United States since the mid-1960s.! This report
examines why “what happened” happened; in other words, it looks at the causal factors
explaining the relative decline of the auto industry of the United States since the mid-1960s.
The report is divided into two parts: the years up to 2010 and the period thereafter. The final
report in this series will lay out a comprehensive U.S. auto industry competitiveness strategy.

RECAPPING FALTERING U.S. AUTO INDUSTRY COMPETITIVENESS

As noted, the first report in this series examines the evolving competitiveness of the auto industry
of the United States from the mid-1960s to today. That report articulates a pattern of relative
and continuing decline that was much more severe than that explained simply by a rebalancing
of the global economy as other nations recovered from the devastation of World War Il and rebuilt
their production economies. The following provides a brief overview of several key highlights from
the first report in this series, which explores how the competitiveness both of U.S. automakers—
notably the Big Three of General Motors, Ford, and Chrysler—and of the broader U.S. automotive
industry has evolved over the past 60 years.

Consider the Big Three U.S. automakers’ share of the U.S. auto market. As late as 1965, the Big
Three accounted for 92 percent of the U.S. auto market. But the market-share dominance of
these 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 1.)

Figure 1: Big Three U.S. automakers’ share of the U.S. auto market (cars and light trucks), 1961-20242
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Consider the Big Three automakers’ U.S. vehicle production compared with that of transplants
over the past three decades. In 1994, the Big Three 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 b0 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 2.)

Figure 2: Auto production in the United States, by select groupings of firms (millions of units), 1994 & 20243
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Consider America’s share of global automobile production. In 1950, the United States accounted
for 76 percent of global vehicle production.* By 1960, this would still be a prodigious 48
percent share, and 46 percent as of 1965, but in the ensuing five years, this share would slide
by two-fifths, to just 28 percent, falling to 20 percent by 1990. In 2022, the share stood at just
14.7 percent. (See figure 3.)
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Figure 3: U.S. share of global vehicle production, 1950-2020°
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Consider America’s global trade balance in passenger vehicles. From 1963 to 2023, the United
States ran a consistent trade deficit 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.

Figure 4: U.S. real trade balance in passenger vehicles (2023 dollars), 1963-2023¢
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Lastly, consider America’s location quotient (LQ) in the global automotive industry. (An LQ
compares how much an industry contributes to a nation’s economy as it does 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 then almost as much (just 8
percent less) to the U.S. economy as the industry contributed to global gross domestic product
(GDP). However, by 2022, America’s motor vehicles LQ had shrunk to 0.54, meaning the U.S.
auto industry today contributes a little over half as much to the U.S. economy as the industry
does to the global economy. By contrast, Mexico 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. (See figure b.)

Figure 5: Selected countries’ LQ@s in motor vehicles, 1995-20227
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In summary, although certainly great strengths remain, there is unmistakable evidence over the
past 60 years of some degree of decline among both major U.S. automakers and the broader
U.S. auto industry. The following explores the causal factors behind declining U.S. auto industry
competitiveness during two time periods: the mid-1960s to 2010—a period marked by
aggressive import competition and the rise of transplant production in the United States—and
the period since 2010, marked by increasing globalization, especially in the form of offshoring of
production to Mexico, the rise of China as a fiercer competitor, and the emergence of new
automotive production technologies, such as robotics.
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EXPLAINING EVOLVING U.S. AUTO INDUSTRY COMPETITIVENESS: 1960S
T0 2010

This section explores various theories that have been advanced to explain the relative decline of
the U.S. auto industry. Explanations include risk aversion, a bespoke U.S. automotive
marketplace creating path dependency, product life cycle theory, automakers’ shift from a
“flexible production system” to a “dispersed parallel production system,” poor vehicle quality,
and management practices of “relational contracts”—particularly with employees and
suppliers—that impeded an effective competitive response when fierce foreign competition
appeared. All these rationales have some degree of explanatory power, although what especially
stands out at the end of the day is that it took at least 15 years for the Big Three to effectively
respond to the lean production practices of Japanese automakers that were enabling them to
produce lower-cost, higher-quality vehicles. Before examining the rationales for decline, a brief
overview of Japanese auto import and transplant competition in the late 20th century is in order.

Overview of Auto Import and Transplant Competition in the Late 20th Century

Arguably the most significant dynamic affecting the U.S. auto industry in the late 20th century
was the rise initially of import competition and later transplant competition from foreign
automakers, notably those from Japan (and to a lesser extent Germany). From 1964 to 1974, the
share of (non-Canadian) imported passenger cars in the U.S. marketplace increased from 5.6
percent to 16 percent, and increased further to 26.6 percent by 1980. (See figure 6.) In terms
of sales, in 1965 vehicle imports surpassed 500,000 units for the first time, with this number
tripling to 1.5 million by 1971 and surpassing 2.3 million units in 1980.8 By that year, import
sales were slightly higher than the vehicle output of Ford and Chrysler combined.® Whereas
Nissan and Toyota combined commanded less than a 1 percent share of the U.S. auto market in
1965, by 1980, this had increased to 12.3 percent.!®

Figure 6: U.S. market share of imported passenger cars, 1964-1980'"
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In response to the explosive growth of Japanese auto imports in the late 1970s, in 1981, the
Reagan administration imposed voluntary export restraints (VERs) on Japanese automakers,
starting initially with a cap of 1.68 million vehicles (then 22 percent of the U.S. market); the
ceiling would be raised to 1.85 million units in 1984, and 2.3 million units in 1985, where it
would remain for the rest of the decade.!? But the VER effort was poorly designed. As Lorraine
Eden and Maureen Appel Molot explained, “Since the US demand for Japanese cars outstripped
the supply, the Japanese auto producers used the VER program to raise their own prices in the
US. They also shipped cars of higher product quality loaded with extra options since the implicit
tax per unit was less on higher value added exports.” 3

As American University’s Stephen Cohen elaborated, “As soon as Japanese automakers realized
that American consumers had a relatively price inelastic demand for their products, they steadily
increased sticker prices.”!* In contrast, he explained, “Meanwhile, the Big Three responded to
the price spikes of their Japanese competition by steadily raising prices on domestic models.
Detroit’s marketing strategy placed profits ahead of regaining lost market share by being price
competitive.” !5

Researching the impact of the VERSs, Brookings Institution economist Robert Crandall found that,
by mid-1984, the prices of Japanese cars in the United States had increased 20 to 30 percent—
between $1,500 and $2,500—over what they would have been in the absence of the de facto
VER trade barrier.'® Crandall estimated that the prices of U.S.-made cars increased by at least
half this amount. He further found that the VERs added as much as $3 billion to the profits of
Japanese automobile companies in 1984. Crandall estimated an annual cost to the U.S.
economy of $160,000 for each job saved in the U.S. auto industry.!’

Cohen noted, “The larger Japanese companies did not distribute their windfall profits to
shareholders.” Instead, “They spent the money on research and development to produce cars
more efficiently and with even higher quality. They enhanced their technology, added new
models at a faster than usual pace, and installed flexible manufacturing systems in their
assembly plants to permit quicker responses to shifts in consumers’ tastes.”!® (Note: A later
section of this report examines global auto firms’ comparative reinvestment in research and
development (R&D) and capital expenditures (Capex) compared with buybacks and dividends.)
Indeed, as one auto industry analyst observed in the early 1980s, the Japanese automakers’
accelerated product shift into mid-size and luxury cars facilitated by the VERs unwittingly
upgraded the Japanese into a “greater threat in market segments traditionally held by domestic
manufacturers.”!®

Another impact of the VERs was to encourage and accelerate Japanese auto transplant
production in the United States. However, this was not the only reason; others included
production closer to the U.S. auto market enabled greater understanding of U.S. customer
preferences; the Japanese government'’s desire to reduce the U.S.-Japanese balance of payments
deficit, one-third of which at that time arose from autos and auto parts; the reality that
continuing U.S. demand for Japanese vehicles could be handled more easily with on-site
production (i.e., the traditional rationale for foreign direct investment); and that over the course
of the 1980s, the rising and fluctuating yen (alongside U.S. state subsidies) made it more
economically feasible for Japanese automakers to manufacture in the United States.2° To the
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latter point, one industry analyst estimated in 1989 that an automobile could be built at a
transplant for $200 less than one built in Japan and delivered to the United States.?!

Thus, over the course of the 1980s, Japanese automakers began to accelerate their transplant
production in the United States. Honda was the first Japanese automaker to establish an auto
production facility in the United States, in Marysville, Ohio, in 1982; Nissan followed with a
factory in 1984. (Volkswagen had been the first foreign auto manufacturer to open an auto
factory in the United States, in the 1970s.) However, the bulk of Japanese transplant operations
began in the mid- to late 1980s. Whereas there was 1 foreign-operated motor vehicle assembly
plant in the United States in 1979, by 1991, there would be 13 (compared with 57 U.S.-owned
motor vehicle assembly plants).?? From 1987 to 1994, the share of North American passenger
vehicle sales coming from cars produced at transplant factories increased from 5 to 22 percent.
(See figure 7.) And over that period, the percentage of imported cars sold in North America
would increase nearly threefold from 13 percent to 36 percent. Overall, transplant capacity in
North America increased from 2.2 million units in 1989 to 3.1 million in 1993 to 3.7 million in
2000.%22 By 2017, Japanese automakers would operate 24 plants and 43 R&D facilities in 20
states, producing approximately 4 million vehicles per year, and becoming a permanent feature
of the U.S. automotive landscape.?*

Figure 7: North American passenger car sales, 1974-1994%
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What explains the rise of the foreign auto competitors and the relative decline of the U.S. auto
industry?

Risk Aversion (and Hubris) as a Result of Oligopolistic Market Dominance

A strong argument can be made that, with U.S. auto companies so dominant in their markets in
the 1950s and 1960s, they got locked into standardized production processes and became risk
averse. The 1950s to the early 1970s were the epitome of the mass production economy. The
Big Three held market shares that changed little over time. It was a staid industry in which
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profits could generally be assured. (In fact, 1980 would become the first year that GM ran in the
red since 1921.) Product markets were stable, with the Big Three producing a limited number of
models, usually variations of the same kind of family sedan. Model changes were relatively
limited. After the basic technological configuration of the car was perfected by the early 1950s,
the technology changed little. The annual cosmetic model changes, with the tail fins getting a
little bigger one year or a little smaller the next, were as big as the changes got.

Standardized mass production became a key feature of industrial production in this period.
Because the production systems of many core industries relied on specialized, high-cost
machines, it was only economical to run very long production runs of the same items. For
example, Ford would regularly produce 50,000 items, such as right door panels, and then store
them for weeks at a time. In order to take advantage of the economies of scale afforded by mass
production systems, by the 1950s, Ford and Chrysler had two basic auto body designs, and
General Motors had three. One 1967 book sums up the mass production system and its risks:
“The installation of too much special-purpose machinery may be dangerous because of style
changes and changes in design, which may render highly specialized machines useless.”?® In
other words, the industry settled into known and predictable patterns of production—and
revenues. Further, the entrenched dominance of the U.S. mass production system would leave
U.S. automakers ill-prepared when the onslaught of the Japanese automakers’ lean production
system would arrive in ensuing decades.

Indeed, as Susan Helper and Rebecca Henderson wrote, “General Motors’ history of market
dominance appears to have made the firm very risk averse, perhaps because the firm’s
extraordinary success made risk avoidance a profit-maximizing strategy for many years.”?’ The
authors related the anecdote of GM’s failed attempt to introduce a copper-cooled engine in
1922, which failed largely because the product was focused on the Chevrolet division in violation
of GM’s policy of divisional autonomy.?®

The entrenched dominance of the U.S. mass production system would leave U.S. automakers ill-
prepared when the onslaught of the Japanese lean production system would arrive in ensuing decades.

The lesson GM CEO Alfred Sloan took from this, as he wrote in My Years at General Motors, was,
“It was not necessary to lead in design or run the risk of untried experiment.”?°

As Helper wrote, "This incident apparently had a searing staying power; it was cited as late as
1987 by GM engineers as a reason to avoid technological risk.”3° Helper also noted, at least for
GM, “It appears that GM’s enormous success led it to deny the threat posed by foreign
competition for over a decade. It is hard to be definitive as to whether this denial was due to the
ossifying effects of decades of market power, of weak internal incentives, or of cognitive biases in
the senior team, particularly since these factors surely interacted.”3! Regardless, GM (like the
other U.S. automakers) certainly failed to understand the nature of looming Japanese
competition, nor did it respond effectively once it did.

Rosabeth Moss Kanter, in her masterful 1983 book, 7he Change Masters, made a similar point.
Noting that many financial analysts and the public accused GM of being shortsighted and short-
term in its thinking, she wrote, “lronically, GM executives do express a long view, | found—but

this is likely to be a long view backward into company history.”32 Kanter continued, “Roger

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | APRIL 2026 PAGE 10



Smith [CEO of GM from 1981 to 1990] told me he was trying to ‘return this company to the way
Sloan intended it to be managed.’”33 She went on, “And apparently, there have been until
recently, few mechanisms or incentives for making decisions with long-range payoffs, other than
‘forward-model programs’ concerned with products.”3* Kanter closed her chapter on “Turning
Around American Advantage” quoting a GM executive addressing the “impact of Japanese
competition and the cost differentials on the US auto industry” observing, “The problem is not in
Tokyo, it is in Detroit.”3®

One final point here. Many have attributed U.S. auto industry decline to a failure to invest, or
due to a fixation on “return on net assets,” whereby U.S. firms would cut the denominator
(assets) to bolster their financial return (in order to enable comparability across industry sectors
to appear more favorable to investors). But, as Keller noted, “Between 1980 and 1985, GM
spent over $45 billion on acquisitions and automation, a sum that at the time was more than the
combined market value of Toyota and Honda.”3¢ So it wasn’t necessarily that the Big Three
weren't willing to invest, it was more that they did so poorly. Thus, ultimately, risk aversion is a
component of the explanation for the relative decline of the U.S. auto industry, but it’s only part
of the story.

Bespoke U.S. Auto Marketplace

One reason that explains both why the United States has consistently run deficits in motor
vehicles trade and why the country’s LQ in motor vehicles has been so low—it’s never been
above 1.0 since 1995 and, as noted, is today about half the global average—is that America in a
way represents a bespoke auto marketplace. Especially in the industry’s formative years in the
1950s, American consumers generally preferred larger, more powerful, more muscular vehicles,
and the low cost of gasoline in the United States meant automakers could produce powerful, gas-
consuming vehicles that didn’t necessarily have to place a premium on energy efficiency
(certainly at least not until the oil shocks in the 1970s).

A 1960 Buick Electra Convertible 225 with the distinctive fin-tail style of the late 1950s

As Eden and Molot elaborated, “The American car was an all-purpose road cruiser emphasizing
power, comfort, a smooth ride, and versatility. All cars were roughly the same size; diversity came
by offering a variety of cosmetics, body styles, and accessories on the same platform.”3’ (In
contrast, European auto firms offered an “extraordinary range of models” compared with the one-
sized family car that dominated the US market.)®® In other words, American automakers
produced vehicles in the United States that were distinct for American consumers. Conversely, to
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the extent U.S. automakers sold into foreign markets such as Europe, they tended to produce
smaller, more fuel-efficient vehicles locally manufactured in those markets through subsidiaries
(e.g., GM’s Opel and Ford of Europe). One can see this today by visiting many developing
nations, especially in Asia, where most cars are smaller, more fuel-efficient ones from Japan (and
increasingly China) that make sense in crowded cities with limited parking and expensive gas.

Historically, the United States produced vehicles predominantly for domestic consumption, while
countries such as Germany and Japan, and today China and Mexico, produce vehicles for hoth
domestic consumption and export markets.

Thus, the reality is that the United States has hardly ever 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 8.)

Figure 8: U.S. automotive exports as a share of automotive output, 1967-20243°
25%

20%

15%

10%

5%

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

In other words, historically at least, Big Three auto production in the United States
predominantly served local markets and generally wasn’t intended for export. This explains in
part both America’s trade deficit in the sector and why the U.S. autos LQ has remained so low for
so long, especially compared with international peers—such as Germany and Japan, historically,
and China today—whose auto sectors are producing well beyond domestic capacity because
much of their output is intended for export to markets with similar dynamics as those of their
home markets.
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This also raises an important point about the global automotive industry: it services differentiated
markets. Many other advanced technology markets tend to be nondifferentiated. A semiconductor
is going to perform a similar function within an electronic device anywhere in the world; a jet
engine will perform the same function for an aircraft. A drug tends to work similarly within the
body (respecting genetic differences) everywhere in the world. The point is that in those types of
manufacturing industries, a manufacturer can generally sell a given product globally at scale,
whereas the auto marketplace tends to be somewhat more bespoke and cater more to local
preferences. In this sense, the relatively poor U.S. auto export performance is not mainly due to
organizational performance, but rather to market differences.

Product Life Cycle Theory

Product life cycle theory holds that a product goes through a series of stages from
conceptualization to market withdrawal, broadly: introduction, growth, maturity, and decline.*®
Joshua Murray and Michael Schwartz, authors of Wrecked: How the American Automobile
Industry Destroyed Its Capacity to Innovate, wrote that “on the surface, product life cycle theory
seems to perfectly explain the decline of the U.S. auto industry.”*! As they elaborated, the
narrative would run:

[flrom introduction of a new product made entirely in the southern Michigan
region where it was invented, through the incredibly innovative growth stage
ending right before the Great Depression, to postwar maturity with standardization
of the auto manufacturing process and expansion across the United States and
internationally, to the decline stage where the product was made by the Japanese
in their U.S. transplants, using cheaper non-union labor, and sold to the United
States.*?

As Murray and Schwartz observed, this theory of the case seemed to fit so perfectly that the
Abernathy Group at the Massachusetts Institute of Technology (MIT), examining in the early
1980s the causes of U.S. auto industry decline, concluded, “So if in Detroit there is wringing of
hands or gnashing of teeth, such lamentation is as useless as it is irrelevant. Neither in Lear’s
age nor our own has anyone discovered an effective remedy for the inexorable cycles of nature.”*?

U.S. automakers failed to understand the nature of looming Japanese competition, or respond
effectively once they did.

Ultimately, product life cycle theory rests on the assertion that product maturity arrives when
disruptive innovation potential is exhausted, which triggers geographic expansion (to other
regions or countries) and competition based on cost reduction.** But while it seems that even
today a four-wheel car doesn’t look much different than a car did a century ago, in reality, there
has and continues to be tremendous innovation in motor vehicles. Today, it’s the evolution of
electric batteries replacing internal combustion engines (ICEs), the advent of vehicle autonomy,
and software-designed vehicles (SDVs). But in decades back, it’s been innovations such as
automatic transmissions and anti-lock brakes. Automobiles remain an industry far from reaching
“innovation or technological maturity.”
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This is often a dynamic neoclassical economists miss. For instance, when the color television
was thought to have reached its technological zenith, Princeton University economist Alan
Blinder wrote:

The TV manufacturing industry really started here, and at one point employed
many workers. But as TV sets became “just a commodity” their production moved
offshore to locations with much lower wages. And nowadays the number of
television sets manufactured in the United States is zero. A failure? No, a
success.*®

Losing an industry is a success? Blinder may have been right that the old black-and-white and
then color cathode-ray tube television sets had become commodities for which competition was
based largely on production cost, but this assumption of “technological stasis” betrays a
stunning inability to understand dynamic technologies and how product life cycles regularly
renew themselves. Once the United States took the neoclassical economists’ advice and allowed
the TV manufacturing industry to disappeatr, it lost out entirely as televisions evolved from
cathode-ray tubes to high-definition, flat-screen TVs—first using liquid crystal display (LCDs) and
then light-emitting diode (LED) displays—and as these technologies have been deployed across a
wide range of products, from automobiles themselves to digital advertising signage systems to
large-scale video displays.*® That constituted a short-sighted loss of thousands of American jobs
that could have been making these high-tech products. And just as those who thought the
television industry had reached “maturity” were mistaken, those who believe the automobile
had—or has—reached a mature state of innovation are as well mistaken today.

Moreover, as Murray and Schwartz pointed out in Wrecked, Japanese automakers took market
share not from the United States principally through labor cost advantage, but rather through
product and process innovations (which effectively produced their cost advantage).*” They also
noted that the decline of innovation followed the geographic expansion of production, not the
other way around. As such, there is some merit to the product life cycle theory (particularly with
regard to booming Mexican automotive production today, largely driven by low-cost labor, as
subsequently explained), but in itself alone it does not provide an adequate explanation for U.S.
auto industry decline.

Flexible vs. Parallel Dispersed Production Systems

In Wrecked, Murray and Schwartz offered a compelling meta-analysis that traces the decline of
the U.S. auto industry fundamentally to its abandonment of the flexible production processes it
had pioneered in the 1930s for a “dispersed parallel production” system—an abandonment
which they posited was the result of labor-management discord—Ileaving the industry unprepared
to respond when more-innovative Japanese competitors appeared in the 1970s and 1980s, using
the very flexible production practices they contended Detroit had discarded.

Analysts have identified four structural features that define flexible production as a unique
system: just-in-time delivery, geographic clustering, machine flexibility, and long-term sole
supplier relationships.*® Murray and Schwartz contended that the flexible production approach
was the hallmark of vehicular innovation in Detroit and southern Michigan—where there were
more entrepreneurial start-up companies than anywhere else in America during the first quarter
of the prior century—leading to the industry flourishing. Geographic clustering—characterized by
concentrations of skilled workers, capable suppliers, and manufacturing capacity and expertise—

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | APRIL 2026 PAGE 14



represented a key feature of this system, enabling rapid, iterative, collaborative hands-on
innovation that would lead to breakthroughs such as hydraulic braking, independent front
suspension, better transmissions, and sleeker auto bodies. The system was also supported by a
“moral economy” with an ethos of “honest effort” and an environment of trust between
management and labor, perhaps best symbolized by Henry Ford’s $5 an hour wage: honest wage
for honest effort.

As Joshua Murray explained, “Originally, the production system was highly concentrated—
automakers worked with a small handful of sole suppliers, often with lifetime contracts, located
close to the plants where the cars were made so they could provide just-in-time delivery.”*® As he
continued, “This system made innovation efficient, because the long contracts gave suppliers the
security needed to tweak their products on demand and just-in-time delivery meant plants
weren’t stuck with a huge inventory of products they no longer needed.”*° Moreover, the
geographical concentration meant that vehicle designers, suppliers, and workers could convene
at the factory to discuss, troubleshoot, or redesign vehicle features quickly and easily.%!

Murray and Schwartz traced the decline of the U.S. auto industry to its abandonment of flexible
production processes for a “dispersed parallel production” system, which they contended resulted
from labor-management discord.

Murray and Schwartz contended that labor strife began to worsen in the wake of the Great
Depression, notably in the mid-1930s as the industry slowly started to recover, but management
didn’t return wages and employment to their previous levels, leading to wildcat strikes, including
the Great Flint Strike of 1936, which greatly disrupted production as “a few hundred workers
brought the largest corporation in America to its knees” and within four years, the entire U.S.
auto industry had unionized.5%?

The authors asserted that—in order to reduce workers’ structural leverage and insulate the
production system from future work stoppages—in subsequent decades, management of U.S.
automotive companies would turn to a “dispersed parallel production system” characterized by a
geographic dispersion of production, stockpiling, and multisupplier contracts.®® While switching
to a dispersed parallel production system mitigated labor power (no longer could a single strike
shut down a company), it fundamentally—and permanently—impeded U.S. automakers’ ability
to innovate. As the authors explained, “Dispersion made coordinating direct action more difficult
by creating large physical distances between workers.”>* Parallel production further eliminated
“mother plants” as “rather than a single plant production parts for most vehicles produced by a
company, now every part was built in at least two plants.”>®> Moreover, stockpiling allowed
stations downstream to continue working if a strike disrupted an upstream plant, although doing
so led to waste and inefficiency.

Moreover, the proliferation of plants and their geographic dispersion led to automakers using
parts provided by multiple suppliers and “predictably, automakers began exploiting competition
between suppliers in order to reduce costs.”®® The geographic separation of plants, suppliers,
and workers made just-in-time production difficult to coordinate, while large stockpiles made it
expensive and flexible machinery redundant, leading to an abandonment of just-in-time
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production practices. Thus, the authors concluded, “the rise of dispersed parallel production was
the death knell of flexible production in the U.S. auto industry.”>’

Murray and Schwartz averred that the dispersed parallel production model ultimately impeded
U.S. automakers’ ability to respond as smaller, lighter, more fuel-efficient vehicles became more
popular in the 1960s and 1970s at a time when U.S. automakers focused on larger, more-
prestigious, powerful, and performance-driven cars. They argued that “the demand for more fuel-
efficient vehicles [first sparked actually by Volkswagen’s Beetle] ... initially spurred U.S.
producers to respond by importing compacts from their European subsidiaries. They chose to
import small cars rather than make them in the United States because dispersed parallel
production made it too expensive.”%® U.S. automakers knew how to produce small cars—indeed,
they were producingthem in Europe—but in order to compete through U.S. production, “the Big
Three would have had to implement new production methodologies and equipment.”® As they
continued:

In a dispersed parallel system, that would have caused the traditional shutting
down of production that takes places during model changeovers to take even
longer, cutting into profitability. With no flexible machinery, moving from making
large autos and trucks to making small cars would have required changing out all
the machinery. Buying all new machines and getting rid of the old ones would
have been not just time-consuming but also expensive. In addition, mistakes
would have been made at first in implementing new methodologies, since
dispersal made face-to-face contact between rank-and-file engineers more
difficult.®®

When importing compacts from foreign subsidiaries proved cost ineffective, the Big Three
automakers abandoned small cars for a time, with the dismissive claim of “small cars, small
profits.”®! (O’Donnell and Andresky wrote, “GM regarded the small car market as ‘an unpleasant
aberration that would vanish, if there was justice in heaven.’”)®? When U.S. automakers tried
again (after Japanese competition showed that small cars could be profitable), their “small cars
were generally of lower quality than the Japanese version” owing in particular to their inability to
implement unit body construction and aluminum engines (even though they were using these
practices in Europe). But, Murray and Schwartz argued that “unit body was held up primarily by
the cost associated with implementation in the numerous distant plants in the decentralized
production system, and converting to aluminum would have required eating the costs already
invested in cast-iron technology (a symptom of single-purpose, as opposed to, flexible
machinery).”%3 In other words, they argued, it was the fundamental nature of the production
system that was the impediment to implementing known innovations in America.

Ultimately, Murray and Schwartz contended that “the final consequence of abandoning flexible
production was the deindustrialization of the U.S. economy, which accelerated in the 1970s and
'80s and decimated production centers like Detroit and Flint.”®* As they asserted, “General
Motors employed around 350,000 production workers throughout the United States in the
1960s. By 2016, this number had fallen to 135,000 production workers, only 55,000 of whom
were employed domestically.”®® They argued that “a seemingly simple option would have been to
readopt flexible production in order to compete,” but since structural constraints impeded this,
“the easy option was a ‘spatial fix': inefficient (labor-intensive) manufacturers migrated to low-
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wage areas [first in other regions of the United States, and then abroad] in order to offset the
cost-of-production advantage.”®® Looking into the future of the U.S. automotive industry, Murray
and Schwartz concluded that “our analysis predicts further decline in both the near and distant
future” unless there “is a return to flexible production.”®’

Murray and Schwartz offered a compelling meta-narrative that subsumes symptoms of decline—
low productivity, poor vehicle quality, and an inability to respond effectively to import
competition—into a framework anchored in structural production process impediments that’s
explained by firms’ inability to effectively manage their workforces. But as the University of
Chicago’s Gary Herrigel pointed out, for all its strengths, “the book has many problems,” ignoring
a number of potential causal factors. Most notably that, perhaps, “industry did not innovate
simply because there was no competition, either domestically or abroad, to force producers to do
s0.”%8 The authors also appear to have offered a too-jaundiced view of the role of management
(not to mention the nature of capitalism itself) and a thoroughly antagonistic assessment of
management-labor relations that seems to significantly overstretch the role of class conflict in
their narrative. Nevertheless, there is much this account gets right in its assessment of U.S. auto
industry decline.

Failing to Timely Respond to Foreign Competition

The crux of the relative decline of the U.S. auto industry appears to be, as McKinsey & Company
wrote in its 2005 report “Increasing Global Competition and Labor Productivity: Lessons from
the U.S. Automotive Industry,” “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.”®® (See figure 9.)

Or, as Eden and Molot put it, “for the first twenty years or so of Japanese penetration in the U.S.
market, the Big Three thought that the competitive advantage of the Japanese auto MNEs
[multinational enterprises} came from low wages.”’°

Figure 9: Manufacturing efficiency: hours per vehicle, select automakers, 1979-20027"
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As McKinsey elaborated, “The leading Japan-based OEMs [original equipment manufacturers]
were clear leaders in hours per vehicle for the majority of the 1987 to 2002 period. The Big
Three improved process efficiency largely by adopting the lean production techniques pioneered
by the Japan-based OEMs, rather than developing wholly new process innovations of their
own.”’?

As McKinsey continued, for its part, “GM did not see any pressing need for a large-scale change
program. Furthermore, its decentralized organizational structure impeded its ability to carry out
process transformation once it realized the need.””’3

Indeed, as Susan Helper corroborated, “It took General Motors more than two decades to imitate
Toyota’s practices consistently.”’# However, it should be noted that Ford did respond much more
rapidly than GM to the Japanese competition.

From 1967 to 1980, Japanese automakers increased their labor productivity by 7.9 percent per year,
while for U.S. manufacturers the rate of increase was just 1.3 percent.

As McKinsey noted, “It took four years for Ford to go from a pilot program to widespread
adoption of lean production.”’® Corroborating this analysis, in a comparative study of the
productivity of the American and Japanese auto industries over a 13-year period, Marvin
Lieberman and Shigeru Asaba found that, from 1967 to 1980, Japanese automakers increased
their labor productivity by 7.9 percent per year, while for U.S. manufacturers, the rate of
increase was just 1.3 percent. (See table 1.) Japanese parts suppliers increased their
productivity by 11.4 percent per year over this period, while that figure was 1.1 percent for
American parts suppliers (and their total factor productivity (TFP) was rated at -1.0 percent).’®

U.S. automakers did improve in the following decade, exceeding Japanese labor productivity in
assembly by over 4 percentage points annually from 1980 to 1993, demonstrating that U.S.
manufacturers did eventually learn and benefit from the processes of their Japanese competitors,
but their delay in adapting cost them years of profits and market share.

Table 1: Productivity growth of U.S. and Japanese auto assemblers and parts suppliers”

Assemblers Part Suppliers
USA JPN USA JPN
Avg. Labor Productivity Growth Rate, 1967-1980 1.3% 7.9% 1.1% 11.4%
Avg. TFP Growth Rate, 1967-1980 1.5% -1.0%
Avg. Labor Productivity Growth Rate, 1980-1993 8.8% 4.0% 2.6% 4.3%
Avg. TFP Growth Rate, 1980-1993 1.8% -0.3%

Of course, it also bears noting here that American Dr. W. Edwards Deming, a pioneer of many of
the quality and lean practices that Japanese automakers ultimately mastered, offered the ideas
to American automakers first, only to be largely rebuffed and to find a more receptive audience
abroad—in Japan.’®
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The Role of Management Practices and Relational Contracts With Labor and Suppliers
In their paper, “Management Practices, Relational Contracts, and the Decline of General
Motors,” Helper and Henderson offered a somewhat complementary (to Murray and Schwartz)
account of GM’s decline (and, by extent, that of the overall U.S. auto industry), although their
account focuses more on the mechanics of why GM’s management proved unable to implement
known effective best practices (e.g., lean, quality, kaizen), couching the explanation largely in
the relational contracts GM management adopted with workers and suppliers.”®

In the late 1980s, Japanese firms needed 1.7 million adjusted engineering hours to develop a
$14,000 car, while their U.S. competitors took an average of 3.2 million hours.

As Helper and Henderson contended:

GM struggled for so long because Toyota’s practices were rooted in the widespread
development of relational contracts—agreements based on subjective measures of
performance that could neither be fully specified beforehand nor verified after the
fact and were thus enforced by the shadow of the future—and GM'’s history,
organizational structure, and managerial practices made it very difficult to
maintain these kinds of agreements either within the firm or between the firm and
its suppliers.®°

Ultimately, Helper and Henderson argued, it took some time—at least 20 years—for GM “to
understand exactly what Toyota was doing and to attempt to implement the full bundle of
practices necessary to successfully imitate its Japanese rivals.” 8!

Helper and Henderson did note the effect of labor cost differentials, pointing out that (according
to one 2007 study) labor costs at GM were as high as $73/hour (factoring in benefits such as
health care and pensions, in addition to wages), while Japanese competitors’ costs in the United
States were roughly $48 an hour (or 35 percent less).®? They also noted that GM’s legacy costs
were about $1,600 per car in 2005.8 (Legacy costs are long-term financial obligations incurred
by an organization in previous years, primarily consisting of pension and health care benefits for
retirees.)

Reinforcing this point, between 1990 and 2018, the labor costs of Japanese workers in the
motor vehicle manufacturing industry consistently undercut those of the United States. Adjusted
for purchasing power parity (PPP), Japan’s labor cost per employee was consistently between 65
and 75 percent of U.S. labor costs from 1990 until the global financial crisis in 2008. In the
years following, Japan’s labor costs have increased slightly relative to those of the United States,
but are still lower. (See figure 10.)
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Figure 10: Labor cost per employee, 1990-2018 (thousands of PPP-adjusted dollars)®
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But while GM was hampered with some legacy costs and higher hourly labor cost obligations,
Helper and Henderson explained that GM was simply “significantly less productive than its rivals
in nearly every aspect of its operations” for much of the 1980s and 1990s.%° For instance, Clark
and Fujimoto found that in the late 1980s, Japanese firms needed 1.7 million adjusted
engineering hours to develop a $14,000 car, while their U.S. competitors took an average of 3.2
million hours.®® GM’s assembly operations were also persistently less productive than those of
their rivals. In their book, 7he Machine That Changed The World, Womack, Jones, and Roos
compared the productivity of GM’s Farmingham assembly plant against Toyota's Takaoka
assembly plant, finding that it took GM nearly double the number of hours it took Toyota to
assemble a vehicle.®” (See table 2.)

Table 2: The productivity of GM’s Farmingham assembly plant versus Toyota’s Takaoka assembly plant in 1986838

GM Farmingham Toyota Takaoka
Gross assembly hours per car 40.7 18.0
Adjusted assembly hours per car 31 15
Assembly defects per 100 cars 130 45
Assembly space per car (square feet/car) 8.1 4.8
Inventories on parts (average) 2 weeks 2 hours
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Ultimately, Helper and Henderson argued that American automakers saw the value and
techniques of lean/quality/just-in-time practices, but it took them a very long time to adopt
changes in management and organizational practices to make those techniques successful
throughout their organizations (as McKinsey found). As they argued, GM executives, “appeared to
have believed that the essence of Toyota’'s advantage lay in tools like the fixtures designed to
change stamping dies rapidly, or in the use of ‘just-in-time’ inventory systems, rather than the
management practices that made it possible to develop and deploy these techniques.”® They
recount the account of Jeffrey Liker (a GM consultant) from “This American Life” in 2010:

One of the GM managers was ordered from a very senior level—(it) came from a
vice president—to make a GM plant look like NUMMI [New United Motor
Manufacturing, Inc.]. And he said, “l want you to go there with cameras and take
a picture of every square inch. And whatever you take a picture of; | want it to
look like that in our plant. There should be no excuse for why we're different than
NUMMI, why our quality is lower, why our productivity isn’t as high, because
you're going to copy everything you see. ... Immediately, [1] knew that was crazy.
We can’t copy employee motivation; we can’t copy good relationships between the
union and management. That's not something you can copy, and you can’t even
take a photograph of it.*°

GM’s executives appeared to believe that the essence of Toyota’s advantage was in fixtures and
inventory systems, rather than the management practices that made it possible to develop and deploy
these techniques.

Employee Relationships

Perhaps Helper and Henderson’s most trenchant analysis pertains to how disparately GM and
Toyota management treated workers in automotive design and production practices. They note
that “in the 1960s and 1970s, jobs on the General Motors assembly line were very narrowly
defined; a worker would perform the same set of tasks—for example, screwing in bolts—every 60
seconds for eight to ten hours each day.”°! Workers were expected—and permitted—to do
nothing beyond the assigned single task. “Responsibility for the design and improvement of the
assembly system was vested firmly in the hands of supervisors and manufacturing engineers,
while vehicle quality was the responsibility of the quality department. GM’s managers were
notorious for believing that blue collar workers had little—if anything—to contribute to the
improvement of the production process.”?

In contrast, while “jobs on Toyota’s production line were even more precisely specified: for
example, standardized work instructions specified which hand should be used to pick up each
bolt ... Toyota’'s employees had a much broader range of responsibilities.”® Toyota workers were
extensively cross-trained and expected to be able to handle six to eight different jobs on the line;
moreover, “they were also responsible for both the quality of the vehicle and the continual
importance of the production process itself.”%*

In particular, leveraging the kaizen approach, workers were expected to identify quality problems
as they occurred in real time, and were empowered “to pull an ‘andon’ cord located at each
assembly station to summon help to solve them in real time, and if necessary to pull the andon
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cord again to stop the entire production design.”?® (This reflected tremendous trust in workers,
as it can cost a company as much as $15,000 every minute an assembly line is down.)% To
further their ability to contribute to continuous improvement processes, Toyota workers were
trained in statistical process control and experimental designs.

In contrast, GM executive Steven Bera noted that, even after GM plants began to install some of

the physical features of Japanese auto plants, “there was no change in the culture. Workers and

managers continued their old antagonistic ways. In some of the factories where they installed the
andon cord, workers got yelled out when they pulled it.”%’

As Helper and Henderson noted, “Some plant managers continued to believe that blue collar
workers were fundamentally lazy and would pull the andon cord any time they wanted a break
and that the blue collar workers lacked the capacity to engage in problem solving or continuous
improvement.” %8 Later, when GM workers received training in Statistical Process Control and
were told that their suggestions would be welcomed, they provided a flood of suggestions, but
“management had not assigned anyone to respond to their suggestions or examine the data, [so]
workers soon reverted to past patterns, feeling betrayed and much less interested in participating
in future experiments.”%°

Supplier Relationships
Helper and Henderson also noted that “U.S. automakers’ relationships with outside suppliers
from the 1950s were also very different from those of their Japanese competitors.”

Or, as Cutcher-Gershenfeld, Brooks, and Mulloy wrote, “Historically, the Big Three would pit
suppliers against one another in competitive bidding processes and approach ongoing
relationships from a low-trust, high-control perspective.” !

As MacDuffie and Helper elaborated, U.S. automaker-supplier relationships:

Were driven overwhelmingly by price and were governed by written contracts that
involved precise specification of the purchased part. There was little
communication between suppliers and either the central engineering groups who
designed the parts or the assembly plants responsible for using them—a reflection
of a deeply held belief at General Motors that experts should do the planning and
designing while implementation should be accomplished through a detailed
division of labor.1%?

Ultimately, Clark and Fujimoto estimated that supplier contributions accounted for one-third of
the difference in Japanese automakers’ advantage over their U.S. counterparts in total
engineering hours needed to develop a new car.!® Similarly, Cusumano and Takeishi found that
the defect rates of parts supplied by Japanese companies were on the order of one-tenth the rate
supplied by U.S. firms.1% Further, a sample of U.S. automotive suppliers selling to both Toyota
and U.S. automakers found that, from 1990 to 1996, the average supplier reduced defects by
50 percent for Toyota, but only 26 percent for their largest U.S. customer.!%® Certainly, U.S.
automaker-supplier relationships have since improved, but they still remain challenging: One
2017 McKinsey study finds that “inefficiencies in OEM-supplier interactions add up to roughly b
percent of development, tooling, and product costs in the auto industry.” 19
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In their comparative study on productivity levels between the Japanese and U.S. automotive
sectors, Lieberman and Asaba noted, “Our most striking findings relate to the poor performance
of American automotive suppliers.” They explained, “Compared with Japan, US supplier-
assembler relations have long been characterized by mistrust and adversarial relations. This has
limited the extent of information sharing and collaborative, long-term investments.” %’

Supplier contributions accounted for one-third of the difference in Japanese automakers’ advantage
over their U.S. counterparts in total engineering hours needed to develop a new car.

Unable to Scale Learnings Across the Organization

Both Murray and Schwartz in Wrecked and Helper and Henderson extensively recounted the
history of NUMMI, a joint venture GM formed with Toyota to learn from Toyota's management
practices in an erstwhile shuttered GM Fremont (California) plant, which “had been one of the
least productive [plants] in GM, famous for its troubled labor relations” where unexcused
absenteeism often exceeded over 20 percent and there were over 1,000 labor grievances.!%®

Despite that history, Toyota rehired 99 percent of the assembly workers and 75 percent of the
skilled trade workers, implemented its practices, and “NUMMI went on to reach levels of
productivity and quality comparable to those of Toyota’s Japanese plants.” %9

Yet, while that attempt was successful, Womack, Jones, and Roos noted that “it seems to have
had only a minimal impact on the functioning of GM as a whole.” 110

Murray and Schwartz further observed that, in the mid-1990s, GM tried to model production at
other locations based on lessons learned from NUMMI, but failed to replicate them across the
organization, especially as the company invested over $1 billion to upgrade its stamping and
assembly plant in Lordstown, Ohio (along with plants in Lansing, Michigan and Ramoz Azipe,
Mexico), “into a flexible production system that could produce everything needed for the
[Chevrolet] Cavalier and [Pontiac] Sunfire.”!!! But as Alex Taylor found, immediately upon
launch, the project faced coordination problems and ended up months behind schedule, costing
the company $2 billion in lost sales and a point of market share.'*? Murray and Schwartz argued
that the geographic dispersion (between the three plants) “made it impossible to truly take
advantage of the benefits of flexible production.”!*3

As then-GM CEO Rick Waggoner explained at the time, “The big issue is we bit off a big chunk.
There were three orders of magnitude—three buckets. If it had been the same plant, same
processes and same productivity it would have been easy. But if you vary all of those things it
becomes more complex.” 4

In summary, Helper and Henderson concluded that GM's central failing was that “it took time for
the firm to understand the nature of the cluster of techniques that drove Japanese success,”
particularly their “high performance work systems”—patterns of managerial practice that center
around dense networks of communication and joint problem solving.!'® Ultimately, they asserted
that “these techniques could not be implemented without the simultaneous development of
effective relational contracts, and General Motors had considerable difficulty building such
contracts.” 16
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Inferior Vehicle Quality

To address the topic briefly, certainly cost and inferior vehicle quality were significant
contributors to the decline of U.S. auto industry competitiveness, but the framing offered thus
far places that as a symptom of deeper industrial management, organizational, and production
challenges, not as the central cause of the decline itself. Nevertheless, it’s certainly true that
“throughout the 1980s and 1990s, consumers complained that American cars suffered from
noise, vibration, and harshness and from poor ride quality.”!!” Moreover, the average fuel
economy of Japanese cars and trucks sold in the United States was 5 miles per gallon greater
than that of American vehicles in the 1980s.118

In 1988, Japanese vehicles had an 18 percent quality advantage over the U.S. industry; by 1989, the
gap was 27 percent.

A 1990 Los Angeles Times article’s title asks “Why Can’'t America Catch Up?” noting that after a
decade of effort, U.S. vehicles continued to lag behind in quality. The article quotes Chris
Cedergren, an automotive analyst with J. D. Power & Associates, as saying, “Without a doubt, the
Japanese won the 1980s.”1!° In fact, the gap continued to grow throughout the decade:
according to J.D. Power, in 1988, Japanese vehicles had an 18 percent quality advantage over
the U.S. industry; by 1989, the gap was 27 percent.

Japanese automakers also extended their conceptualization of quality over this time. As analyst
James Risen noted, “The Japanese have come to view quality in a much more comprehensive
sense than the Americans. Their new definition encompasses not just quality as the industrial
science of building cars that do not fall apart, but also quality as the art of providing the
customer with a better overall driving experience.”?° The Japanese called these atarimae
hinshitsu—"taken-for-granted [vehiclel quality”—and miryoku teki hinshitsu, meaning
“compelling” or “bewitching” quality.!?!

This section has outlined several rationales for the relative decline of the U.S. automotive
industry from the mid-1960s to 2010. All offer some degree of explanatory power, but the core
issue appears to be that it took 10 to 15 years for the Big Three to learn, adopt, and implement
lean production techniques from the foreign automakers.

EXPLAINING EVOLVING U.S. AUTO INDUSTRY COMPETITIVENESS: 2010 TO
THE PRESENT

Coming out of the Great Recession’s convulsions, the U.S. auto industry appeared to have
stabilized. Certainly, the foreign transplants account for a larger share of domestic manufacturing
today. But from 2010 to 2022, the United States’ share of global automotive output increased
from 10.9 percent to 13.8 percent, a 26.5 percentage point increase. The industry’s value
added increased from $88.2 billion in 2010 to $154.2 billion by 2016, although it had only
further increased to $159.3 billion by 2022 (the 2022 value added amount represented an 81
percent increase over the 2010 level). As noted, America’s LQ in autos remains weak at 0.54
percent, although at least that represents an increase over the 0.33 percent nadir reached in
2009 in the wake of the Great Recession. 22
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Indeed, as one 2015 report puts 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.”!23 The authors of that 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 consistent up to the present day.

Another 2015 report by Austan Goolsbee and Alan Kreuger, then with the Council of Economic
Advisors under president Obama, similarly notes, “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.”12°

However, over the past decade, a new set of challenges has emerged, especially marked by the
increasing offshoring of production to Mexico—Ilargely due to the lower costs of labor and capital
for manufacturers there—and the rise of China as a hypercompetitive auto manufacturer.

The Rise of Mexico

As the Information Technology and Innovation Foundation (ITIF) has written, the combined
continental scale of Canada, Mexico, and the United States can enable a competitive North
American production system—a “factory North America”—that can better position the United
States (and its neighbors) in competition with China in advanced technology industries.!?® The
three nations produce a high-wage/low-wage partnership, bringing complementary labor forces,
infrastructure, innovation capacities, and industry strengths together to create a highly
competitive economic region.!?’ In other words, auto producers in the United States can leverage
more economically produced parts, or cheaper assembly thanks to lower-cost labor in Mexico,
within their supply chain to produce more cost-competitive vehicles.

Labor is the single largest cost to automobile manufacturers outside materials, making up 65 to 70
percent of nonmaterial costs. From 2000 to 2021, Mexican wages per worker were, on average 25 to
30 percent of those in the United States.

Mexico has indeed become an increasingly significant hub for both auto parts manufacturing and
automotive final assembly, its LQ nearly doubling from 2.08 in 2010 to 3.94 by 2022. At the
same time, its value added output more than doubled, increasing from $27.9 billion in 2010 to
$65.1 billion in 2022, while its global market share in the auto industry doubled from 3 percent
to 6 percent. In 2024, Mexico ranked fifth globally in light vehicle manufacturing and in exports,
with vehicle exports totaling approximately $104.8 billion, 79 percent of which ($82 billion) was
destined for the United States.!?® Mexico's automotive landscape encompasses 21 major vehicle
manufacturers and 90 of the world’s 100 largest auto parts companies.!?°

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
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America. (See figure 11.) Mexico is also a key supplier of auto parts for the U.S. automotive
industry, with 43 percent of U.S. auto parts imports coming from that nation.

Figure 11: Percentage of U.S. vehicle sales assembled in the United States or elsewhere !
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The Peterson Institute for International Economics (PIIE) estimated that 38 percent of the total
value added embedded in Mexican motor vehicles sold to the United States originates in the
United States. (See figure 12.) PIIE estimated that, in 2024, over $30 billion in implied value-
added content in Mexican auto imports came from the United States. Conversely, U.S.-produced
content accounted for only $1.2 billion in value added of Chinese auto imports. In other words, a
greater share of the value of goods entering the United States from Mexico contains U.S.-
produced value than would be the case for China. (The point here being that to the extent
manufacturing occurs away from the United States, America is better off when that
manufacturing happens in near-shored locations such as Mexico, instead of China.)
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Figure 12: Implied value-added content by origin in Mexican auto exports to the United States, 2002-2024'32
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Of course, Mexico’s most significant comparative advantage in the auto sector is labor wages.
Labor is the single largest cost to automobile manufacturers outside materials, accounting for 65
to 70 percent of their nonmaterial costs.!*® The Organization for Economic Cooperation and
Development (OECD) provides data on wages and salaries for workers in the motor vehicle
manufacturing industry in the United States and Mexico from 2000 to 2021. Adjusted for PPP,
Mexican wages per worker were, on average 25 to 30 percent of those in the United States over
that time period.!3* (See figure 13.) Relatedly, a 2022 study from the Colegio de México finds
that, on average, workers in the Mexican automotive industry were paid directly $3.14 an hour in
wages, while in the United States, they earned $28.60 and in Canada $26.34 (i.e., this study
finds that Mexican auto workers earned an even smaller wage relative to the United States, just
11 percent).!3® K. Venkatesh Prasa of the Center for Automotive Research noted, “What I've
found on the ground in many plants in Mexico is, in fact, Mexican productivity is comparable or
even higher than U.S. productivity, and the quality is very high.” 36
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Figure 13: Salary per worker in the motor vehicle manufacturing industry, PPP-adjusted'?’
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The size of the gap between the United States and Mexico is reinforced when looking at the labor
cost per vehicle produced in the two countries. In 2024, Mexico had the lowest labor cost per
vehicle among major producers at just $305, nearly half of China’s $597, and about 22 percent
of the U.S. level of $1,341. (See figure 14.)

Figure 14: Labor cost per vehicle by country, select countries, 202438
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From 2019 to 2024, Mexico’s labor costs per vehicle grew only 4 percent. (See figure 15.) The
aforementioned Colegio de México study finds that, from 2019 to 2021, Mexican wages for

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | APRIL 2026 PAGE 28



assembly workers had grown by just 0.10 cents per year.'3° (Note: the U.S.-Mexico-Canada free
trade agreement (USMCA) requires that 40 to 45 percent of an automobile’s content be made by
workers earning at least $16 per hour to encourage higher wages, yet a vast cost gap persists.)!4°
Labor cost per vehicle in the United States, conversely, fell by 2 percent over this time.

Figure 15: Change in labor cost per vehicle by country, 2019-2024'4'
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This is the same challenge developed countries now face with China. Conventional international
economics and development theory never postulated that there could be sectors in low-wage
countries with very high comparable productivity in developed countries. International trade
theory held that rich countries could compete with poor countries with lower wages because the
latter's workers were less productive. That is no longer the case with Mexico and China.

And perversely, the Mexican peso has actually gotten weaker over the years, with the value of one
U.S. dollar increasing from 10 pesos to 17.5 pesos between 2001 and 2026, making it even
more economical to move U.S. (and Canadian) production there. (See figure 16.) The
combination of high productivity, low wages, and a weak peso makes opting not to move auto
production to Mexico an incredibly difficult choice to make.
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Figure 16: U.S. dollar to Mexican peso (MXN) spot exchange rate, 2001-2026 '42
MXN 25

MXN 20

MXN 15

MXN 10

MXN 5

MXN O
2001 2006 2011 2016 2021 2026

The Emergence of China as the World’s Largest Auto Producer

This section examines the growth of China’s auto industry and how China has accelerated
automotive innovation.

Growth of China’s Auto Industry

Over the past 25 years, China has gone from a peripheral automaker to the world’s leading
producer of motor vehicles, having produced over 34 million units in 2025.** And its rise to this
station has been rapid. China’s value added output in the motor vehicle industry has increased
even faster than Mexico’s since 2010, from $130.6 billion to $292.1 billion in 2025, a 124
percent increase. At the same time, it's grown from holding 16 percent of global market share to
25 percent—with automotive analysts predicting that this value could reach one-third by
2030.1* However, China’s LQ has fallen slightly over this period (from 1.74 to 1.41) because,
although China’s motor vehicle industry has grown rapidly, its broader economy has grown even
faster, making it slightly less specialized than it was 12 years previously.

Regarding output, China leads the world by an extraordinary margin. In 2023, China produced
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 17.)
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Figure 17: Vehicle output of world’s top 10 auto-producing nations, 2023 (millions of units)'*®
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Between 2003 and 2023, U.S. vehicle output fell by 1.3 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, nearly double the rise in
India, and over three times the increase in Mexico. (See figure 18.) 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.!4®

Figure 18: Percent change in countries’ global share of automotive vehicle production, 2003-2023 '
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Due, in part, to the low labor costs in China (as previously shown in figure 14), the cost of
Chinese vehicles is perceptibly low compared with international competitors, elevating their
products in the global market. As such, exports of Chinese vehicles have boomed. From 2010 to
2023, Chinese exports of motor vehicles increased by 3,724 percent; in comparison, exports
from Mexico increased by 134 percent. As a share of GDP, the increase was more measured, but
still extraordinary, at 1,196. Mexican exports as a share of GDP increased by 44 percent.

China experienced a nearly 300 percent increase in its share of automobile production from 2003 to
2023, while the United States experienced a 39 percent decline.

But China’s emergence from minor actor to the leading global auto producer hasn’t been
incidental, but rather the result of intentional industrial strategies and a great deal of
technological innovation, as ITIF compressively explained in its report “How Innovative Is China
in the Electric Vehicle (EV) and Battery Industries?”!*® The following briefly recounts the
progress China has made in automotive (especially EV) product and process innovation.

China’s Innovation in Autos/EVs

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.”4°
Research firm Bernstein estimates that Chinese EVs can cost half as much to make as European
ones, even while they boast better tech.!%°

Product Innovation: More Innovative Vehicles

EVs and EV batteries were actually 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.!®! Engine 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.!®? 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.!°3 U.S. EV battery
start-up 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.!5

Much of America’s EV battery-making knowhow was transferred to China when Wanxiang Group
purchased A123.

Today, a wide variety of EV batteries exist, but the two most prominent types have historically
been LFP and 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,
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LFP batteries were considered an obsolete technology that would never rival NMC batteries in
energy density.” 1% 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, and as Yang wrote, “It was Chinese companies, particularly CATL, that
changed this consensus through advanced research.” %8

Or, as Max Reid, a senior research analyst for EVs and batteries at research firm Wood
Mackenzie, explained, 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 2024.1%° 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 (248 miles) 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 the 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.” 164

So dominant are Chinese EVs that Ford is considering a tie-in with Chinese EV battery maker
CATL to produce EV batteries in the United States for the company. In fact, at the 2025 Aspen
Ideas Festival, Ford CEO Jim Farley called China’s global lead in electric vehicles and connected-
vehicle technology “the most humbling thing | have ever seen.”1°

Yet, Chinese EV makers have intensely focused on innovating beyond the battery itself,
particularly in incorporating digital features into vehicles, such as autonomous driving, driver-
assistance features, navigational aids, virtual reality, and even “multiple high-resolution
dashboard screens pimped with generative Al and streaming video.” ¢®

As Paul Gong, UBS head of China auto research, explained, “New EVs are more like computers
with batteries on wheels. Chinese carmakers are now ahead of almost everyone else along the
entire EV supply chain.”!®” And as the hardware has become simpler, the focus for what makes
an appealing product has shifted decisively to software and new features.!®® Ade Thomas, who
founded World EV Day, coined the phrase “digital bling” cars to describe the tech-laden EVs now
being manufactured in China.®

Process Innovation: More Efficiently and Cost-Effectively Designing and Manufacturing Vehicles
Chinese automakers have demonstrated the ability to bring new vehicles to market much faster
than their Western legacy competitors can. As the Wall Street Journal’s Selina Cheng and Yoko
Kubota elaborated, “Chinese automakers are around 30% quicker in development than legacy
manufacturers, largely because they have upended global practices built around decades of
making complex combustion-engine cars.”!’° For instance, Nio takes less than 36 months from
the start of a project to delivery to customers, compared with roughly four years for many
traditional carmakers. Overall, Chinese EV makers offer models for sale for an average of 1.3
years before they are updated or refreshed, compared with 4.2 years for foreign brands.!’!
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As McKinsey elaborated, “China’s new EV-focused automakers have slashed the time required to
develop a new vehicle, taking new electric models from concept to launch in roughly 24
months—twice the speed of other automotive companies, where lead times reach 40 to 50
months or even longer.”1’2? (See figure 19.) Innovating at speed allows Chinese competitors to
differentiate their products with novel technologies and first-to-market features.

Figure 19: Directional product development timeline, months to start production'”®
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As McKinsey elaborated, “Complexity kills speed in product development” and so Chinese OEMs
have adopted “a focus on radical simplification” that “goes right down to the component level,
with an emphasis on the use of standard components wherever possible and modular designs
that enable modifications without major redesign, qualification, and testing.”!’* Chinese OEMs
further seek to maximize the number of parts carried over from one product to the next. China’s
automotive OEMs also use software simulation and virtual prototypes for 65 percent of their
testing, compared with 40 to 50 percent in other regions of the world. Moreover, three-quarters
of those tests are highly automated, compared with around two-thirds in other regions. Overall,
McKinsey has estimated that the use of digital tools for smart and efficient testing and
development can reduce vehicle time to market by 9 to 11 months.!”®

Innovating at speed allows Chinese competitors to differentiate their products with novel technologies
and first-to-market features.

Chinese automakers have also advanced notable automotive manufacturing process innovations.
It was Tesla that pioneered the “gigacasting” process for manufacturing vehicle chassis, a metal
die-casting process characterized by forcing molten metal under high pressure into a mold cavity.
By combining hundreds of manufacturing steps into one, thus saving on components, weight,
cost, and time, the technique helped Tesla reduce production costs for the underbody of its
Model Y by some 40 percent.!’® But China’s Xiaomi has innovated further upon Tesla’s
gigacasting process.!’” Specifically, as the Wall Street Journal’s Cheng and Kubota wrote:

The liquid aluminum that gets injected into the die-casting machine has to be a
certain variety that can withstand an extraordinary amount of pressure. Xiaomi had
to come up with its own material, building an artificial-intelligence program that
used a method known as deep learning to simulate how different materials would
behave when placed inside the die-cast machine.!’®
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China further leads the world in deploying robots in the automotive manufacturing environment.
In fact, in 2024, China deployed almost 57,200 automotive robots, which is over four times
more than the United States’ 13,641 and Japan’s 13,087 robots deployed. (See figure 20.) As
the New York Times’Bradsher explained, “[Nio] has invested so extensively in robots that one of
its factories employs just 30 technicians to make 300,000 electric car motors a year.”!”°

Figure 20: Automeotive industry robot installations, select countries, 20232024 '°
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China’s robot adoption in the automotive sector also outstrips the United States when
considering robots deployed per 10,000 workers. While South Korea and Japan surpass China in
this figure, China’s deployment of 115.6 robots per 10,000 workers is over two times the U.S.
figure of 56.8. (See figure 21.)

Figure 21: Robot density per 10,000 workers in the automotive sector, 2024 '8
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China’s auto industry’s utilization of robots is even more impressive considering wages in China’s
auto industry are a fraction of those in the United States. In fact, controlling for wages, ITIF
found that Chinese firms (across all sectors) are now using industrial robots at 12 times the
American rate.!®2 And, as with Mexico, Chinese auto wages are a fraction of U.S. wages,
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something that has not been helped by a Chinese RMB that has not measurably appreciated over
the last 12 or so years.

Another area where Chinese automakers appear to have surpassed Western ones is in productive
relationships with suppliers. As the Society for Automotive Engineering elaborated:

One traditional supplier, working collaboratively with a Chinese OEM, was
surprised at how fast it completed the project. One reason things went so quickly
was that the Chinese automaker provided it with only 50 pages of specifications
compared to the 4,000 pages it can get from traditional automakers. Chinese
OEMs are better at telling suppliers how they want a component to perform and
letting them figure out how to achieve it, instead of trying to dictate all the steps
a supplier must follow. 83

In summary, China’s ability to produce novel automotive product and process innovations is very
real and China has clearly become an increasingly fierce competitor in the global automotive
industry.

The Current State of the U.S. Auto Industry

After being the clear hegemon of the global auto industry from the 1920s through the mid-
1960s, the U.S. auto industry has undergone significant changes at all levels over the past six
decades. Beginning as a homogenous market dominated by the Big Three automakers, a surge of
imports and later transplants changed the game for American automakers and the U.S. auto
marketplace as a whole. U.S. automakers adapted slowly to this challenge, ceding market share
and losing significant potential revenues.

Today, the U.S. auto industry faces a new, but eerily similar, set of challenges. Faced with new
competitors, this time from low-cost manufacturers in Mexico and powerful, state-supported
OEMs in China, the U.S. auto industry must adapt to new technologies and production processes
being developed around the world or risk, once again, falling behind.

Today, U.S. automakers continue to import large swaths of their production from lower-cost
nations, most prominently Mexico. GM and Ford, the two largest U.S. automakers, both import
substantially more than they export, with GM importing nearly 1.2 million more units to the
United States than it exports. Ford, on the other hand, being the largest American auto exporter,
has a U.S. trade deficit of 40,000 units.!8* (See figure 22.)

Figure 22: U.S. trade deficits of U.S. auto firms, units (2024) '8
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In order to increase competitiveness, one key area of potential improvement for U.S. auto firms
could be their levels of capital investment. Among major automakers, Tesla leads with the
highest capital investment-to-revenue ratio, at 11.6 percent, followed by BMW at 8.8 percent.
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But the Big Three automakers fall into the middle of the global pack with capital investment
ratios between 7 and 4.5 percent (although on this metric, the Japanese automakers lag behind
their competitors).!® (See figure 23.)

Figure 23: Capital expenditures as a share of revenue, 2024'%’
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U.S. automakers could also reinvest more of their revenues in R&D and Capex (at least compared
with global leaders Honda and Volkswagen). In FY 2024, Honda stood out in revenue
reinvestment into business operations, allocating one-fifth of its net revenue to capital
investment and R&D, followed by Volkswagen at about 12 percent, while the Big Three were in
the middle. GM and Stellantis invest roughly twice as much in R&D and capital expenditures as
in dividends and stock buybacks, while Ford invests comparatively less, allocating only 3 percent
of total revenue to shareholder returns. (See figure 24.) Heightened investment in capital and
research is more likely to lead to product and process innovations in the automobile industry and
increase its competitiveness.

Figure 24: Share of auto companies reinvested vs. used for share buybacks or dividends, FY 202488
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This is all to say that the U.S. auto industry has reached another crossroads. As in the late 20th
century, the industry is again being massively disrupted by foreign competition. It’s imperative
that the industry recognize this risk before it’s too late and take the needed steps to increase
domestic production and competitiveness before the time to do so has passed.

CONCLUSION

Having now examined what happened to the competitiveness of the auto industry of the United
States and why it has experienced a relative decline over the past several decades, the final
report in this series will present a set of extensive policy recommendations aimed at outlining a
comprehensive national strategy to bolster the competitiveness of the U.S. auto sector.
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