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century. In 1947, the company was a litle-knowa do-
mestic manufacturer producing around 100,000 ve-

hicles a year. As 2004 drew to a close, Toyota stated

that the company and its affiliates would produce a
record 7.84 miilion vehicles in 2004, placing it com-
fortably ahead of Ford and second only to General

“Motors in the global industry. Moreover, the company

raised its production targets for 2006 to 8.5 million
vehidles following better than expected sales in both
North America and Asia, If Toyota meets this goal,
it ‘could surpass GM to become the world’s largest
automohbile company. It would also put the company
ahead of schedule to achieve its stated goal of gaining
a 15 percent share of the global automobile market
by 2010.! )

This case describes the rise of Toyota from an
obscure Japanese zutomobile company into the
giant of today. It explains how the revolutionary
production system developed at "Toyota during the
quarter of a century after 1950 paved the way for
the company’s current success. The case closes with
a look at the challenges and opportunities Toyota
now faces. .

he'gmwi'h of Toyota has been one of the great suc--
B cess stories of Japanese industry during the last half

The Origins of Toyota =~ -

" The original idea behind the founding of the Toyota
"Motor Company came from the fertile mind of Toyoda
Sakichi.? The son of a carpenter, Sakichi was an
_entreprenenr and inventor whose primary interest

lay in the textile industry, but he had been intrigued

- by automobiles since a visit to the United States in 1910.
Sakichi’s principal achievement was the invention of an
-automatic loom that held ont the promise of being

- able to lower the costs of weaving high-quality doth.

In 1926, Sakichi set up Toyoda Automatic Loom to
manufacture this product. In 1930, Sakichi sold the

patent rights to a Brit:lsﬁtexﬁle concern, Platt Broth-

ers, for about 1 million yen, a considerable sum in
those days. Sakichi urged his son, Toyoda Kiichiro, to
use this moriey to study the possibility of mamufac-
turing autornobiles in Japan. A mechanical engineer
with a degree from the Univezsity of Tokyo, in 1930
Kiichiro became managing director of loom produc-
tion at Toyoda Automatic Loom.

Kiichiro was at first reluctant to invest in auto-
mobile production. The Japanese market was at that
time dominated by Ford and General Motors, both
of which imported knock-down car kits from the
United States and assembled them in Japan. Given
this, the board of Toyoda Automatic Loom, including

el
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Fiichiro’s brother-in-law—and-the-companys-presi-
dent, Kodama Risaburo, opposed the investment on
the grounds that it was too risky. Kiichiro probably
would not have pursued the issue further had not bis
father made a deathbed request in 1930 that Kiichiro
explore the possibilities of automobile production.
Kiichiro had to push, but in 1933, he was able to get
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permission to set up an automobile depaltmcut within
Toyoda Automatic Loom.

Kiichiro’s belief was that he would be able to fig-
ure out how to manufacture automobiles by taking
apait U.S.-made vehicles and examining them piece
by piece. He also felt that it should be possible to
adapt U.S. mass-production technology to.mariufac-
ture cost efficiently at lower volumes. His confidence
was based in large part upon the already considerable
engineering skills and capabilities at his disposal
through Toyoda Automatic Loom. Many of the preci-
sion engineering and. manufacturing skills needed in
autormobile production were similar to the skifls
required to manufacture looms.

Kiichiro produced his first 20 vehicles in 1935,
and in 1936, the automobile department produced
1,142 vehicles—910 trucks, 100 cars, and 132 buses.
At this time, however, the production systemn was es-
sentially craft-based rather than a modern assembly
line. Despite some progress, the struggle might stll
have been uphill had not fate intervened in the form of
the Japanesé military. Japan had invaded Manchuria in
1931 and quickly found American-made trucks useful
for moving men and equipment. As a result, the mili-
tary felt that it was strategically important for Japar
to have its own automobile industry. The result was
the passage of an automobile manufacturing law in
1936 which required companies preducing more
than 3,000 vehicles per year in Japan to get a license
from the government. Moreover, to get a license over
50 percent of the stock had to be owned by Japanese
investors. The law also placed a duty on imported
cars, including the knock-down kits that Ford and

. GM brought into Japan. As a direct result of this leg-
islation, both GM and Pord exited Erom the }apanese
market in 1939,

Once the Japanese government passed this law,
Kodama Risabuzo decided that the automobile ven-
ture could be profitable and switched from opposing
to proactively supporting Kiichiro {in fact, Risaburo’s
wife, who was Kiichirod’s elder sister, had been urging
him to take this step for some time). The first pricrity

. 'was to attract the finds necessary to build a mass-
production faglity. In 1937, Risaburo and Kiichiro

decided to incorporate the automobile depariment as

a separate company in order to attract outside
investors—which they were successful in doing.
Kiichiro Toyoda was appointed president of the new
company. The company was named the Toyota Motor

Company. (The founding famﬂy’s name, “Toyoda,”
means ‘Abundant rice field” in_Japanese. The new
namie had no meaning in }apanese )

Upon incorporation, Risaburo and Kiichiros vi-
sion was thdt Toyota should expand its passenger car
production as quickly as possible. However, once
again fate intervened in the form of the Japanese
military. Toyota had barely begun passenger car pro-
duction when war broke out; in 1939, the Japanese
government, on advice from the military, prohibited
passenger car production and demanded that the
company specialize in the production of military
trucks.

The Evolution of Toyota

After the end of World War 11, Xiichiro was deter-
mined that Toyota should reestablish itself as a man-
ufacturer of automobiles.? Toyota, however, faced a
number of problems in doing this:

1. The Japanese domestic market was too small to
support efficient-scale mass-production facilities
such as those common in America by that time.

2. The Japanese economy was starved of capital,
-which made it difficult to raise funds to finance
new investments.

3. New labor laws intreduced by the Amerjcan oc-
cupiers increased the bargaining power of labor
and made it difficult for companies to lay off
workers, ",

4. North America and Western Europe were full. of
large auto manufacturers eager to establish oper-
ations in fapan.

In response to the last point, in 1950 the g.neW Iapanese
government prohibited direct foreign investment in
the autornobile industry and imposed high tariffs on
the importation of foreign cars. This protection, how-
ever, did little to solve the other problems facing the
company at this time.

Limitations of Mass Production A

At this Juﬂgtl_re a rquﬂrgble mechanical Pﬂgl:ngpf
entered the scene: Ohno Taiichi. More than anyone
else, it was Ohno who was fo work out a response to
the above problems. Ohno had joined Toyoda Spin-
ning and Weaving in 1932 as a production engineer
in cotton thread manufacture and entered Toyota
when the former company was absorbed into the
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latter in 1943, Ohno worked in auto production for
two years, was promoted, and managed auto assem-
bly and machine shops between 1945 and 1953, and
in 1954, he was appointed a company director.

When Ohno Taiichi joined Toyota, the mass-
production methods pioneered by Ford had become
the accepted method of manufacturing automobiles.
The basic philosophy behind mass production was to
produce a limited product line in massive quantities
to gain maxintum economies of scale. The econormies
came from spreading the fixed costs involved in set-
ting up the specialized equipment required to stamp
body parts and manufacture components over as
large a production run as possible. Since setting up
much of the equipment could take a fnil day or more,
the economies involved in long production runs were
reckoned to be considerable. Thus, for example, Ford
would stamp 500,000 right-hand door panels in 2
single production run and then store the parts in
warehouses until they were needed in the assembly
plant, rather than stamp just those door panels that
were needed immediately and then change the set-
tings and stamp out lefi-hand door panels or other
body pazts.

A second fezture of mass production was that
each assermbly worker should perform only a single
task, rather than a variety of tasks. The idea here was

that as the worker became completely familiar witha - '

single task, he could perform it much faster, thereby
increasing labor productivity. Assembly line workers
were overseen by a foreman who did not perform any
assernbly tasks personally, but instead ensured that
the workers followed orders. In addition, a number
of specialists were employed to perform nonassem-
bly operations such as tool repair, die changes, quality
inspection, and general “housecleaning” -

After working in Toyota for five years and visiting
Ford’s U.S. plants, Ohno became convinced that the
basic mass-production philosophy was flawed. He
saw five problems with the mass-production system:

o

3. The sheer monotony of assigning assembly line
workers to a single task generated defects, since
workers became lax about quality control. In
addition, since assenbly line workers were not

responsible for quality control, they had little

incentive to minimize defects.

4. "The extreme division of labor resulted in the em-

ployment of specialists such as foremen, quality
inspectors, and’ tooling specialists, whose jobs
fogically could be performed by assembly line

WOTKexs.

5, The mass-production system was unable fo ac-
commodate consumer preferences for product

diversity.

In addition to these flaws, Ohno knew that the stnall
domestic market in Japan and the lack of capital for

investing in mass-production facilities made the

American model unsuitable for Toyota.

Reducing Setup Times

Given these faws and the constraints that Toyota
faced, Ohno decided to take 2 fresh look at the tech-
niques used for automobile production. His first
goal was to try to make it economical to manufac-
ture auto body parts in small batches. To do this, he
needed to reduce the time it took to set up the ma-
chines for stamping out body parts. Ohno and his
engincers began to experiment with a number of
techniques to speed up the time i to ak to change the
dies in stamping equipment. This included using
rollers to move dies in and out of position along
with a number of simple mechanized adjustment
mechanisms to fine-tune the settings. These tech-
niques were relatively simple to master, so Ohno
directed production workers to pe}}:orm the die
changes themselves. This in itself reduced the need
for specialists and eliminated the idle time that
workers previously had enjoyed while waiting for
the dies to be changed.

Through a process of trial and error, Ohno suc-

iy ST

1. Tong production rans created MAssIve - invento-
fies that had to be stored in large warehouses.
“This was expensive both because of the cost of
warehousing and because inventories tied up
capital in unproductive uses.

7. Tf the initial machine settings were wrong, long

production rums resulted in the production of a
large number of defects.

ceeded in reducing the time required to chiange dies
on stamping equipment from a full day to 15 min-
utes by 1962, and to as little as 3 minutes by 1971. By
comparison, even in the early 1980s many American
and Buropean plants required anywhere between 2
and 6 hours to change dies on stamping equipment.
As a consequence, American and Buropean plants
found it economical to mannfacture in lots equivalent
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to 10 to 30 days’ supply and to reset equipment only
every other day. In contrast, since Toyota could
change the dies on stamping equipment in a matter
of minutes, it manufactured in lots equivalent to just
one day’s supply;, while resetting equipment three
times per day.

Not only did these innovations make small pro-
duction runs economical, but they also had the
added benefit of reducing inventories and improving
product quality. Making small batches eliminated
the need to hold large inventories, thereby reducing
warehousing costs and freeing up scarce capital for
investment elsewhere. Small production runs and

" the lack of inventory also meant that defective parts

were produced only in small aumbers and entered
the assembly process almost immediately. This had
the added effect of making those in the stamping
shops far more concerned about quality. In addition,
once it became economical to manufacture: small
batches of components, much greater variety could

be included into the ﬁnal product at fittle or no cost

penalty.

Organization of the Workplace

One of Ohno’s first innovations was to group the
work force into teams. Fach team was given a set of
assembly tasks to perform, and team members were
trained to perform each task that the team was re-
sponsible for. Each team had a leader who was himself
an assembly line worker. In additon to coordinating
the tearn, the team leader was expected to perform
basic assembly line tasks and to fill in for any absent
worker. The teams were given the job of houseclean-
ing, minor tool repair, and quelity inspection {(along
with the training required to perform these tasks).
Time was also set aside for tearmn mernbers to discuss
ways to improve the production process (the practice
now referred to as “quality drcles”).

The immediate effect of this approach was to
reduce the need for specialists in the workplace and
to create 2 more flexible work force in which indi-

vidual assembly line workers were not treated simply.

as human machines. All this resulted in increased
worker productivity.

Nome of this would have been possible, however,
had it not been for an agreement reached between
management and labor after a 1950 strike. The strike
was brought on by management’s atternpt to cut the
work force by 25 percent (in response to a recession

in Japan). After lengthy negotiations, Toyota and the
union worked out a compromise. The work force was
cut by 25 percent as originally proposed, but the re-
maining employees were given two guarantees, one
for lifeime employment and the other for pay
graded by seniority ard tied to company profitability
through bonus payments. In exchange for these guar-
antees, the employees agreed to be flexible in work
assignments. In torn, this allowed for the introduc-
tion of the tearn concept.

_lmproving Quality

One of the standard practsces in the mass—producﬂon
automobile asserbly plants was to fix anyy errors that
occurred during assembly in a rework area at the end
of the assembly line. Errors routinely occurred in
most assembly plants either because bad paris were

installed or because good parts- were instzlled incor- -

rectly. The belief was that stopping an assembly line
to fix sach errors would cause enormous bottlenecks
in the production system. Thus it was thought to be
more efficient to correct errors at the end of the line.

Ohno viewed this system as wasteful for three
reasons: (1) since workers understood that any errors
would be fixed at the end of the line, they had little
incentive to correct errors themselves; {2) once a de-
fective part had been embedded in a complex vehicle,
an enormous amount of rework might be required fo
fix it; and (3) since defective parts were ofteri not dis-
covered until the end of the line when the finished
cars were ’tes’cedi a large number of cars containing
the same defect may have been built before the prob-
lem was found.

In an attempt to get away fmm this practice,
Ohno decided to look for ways to reducg the amount
of rework at the end of the kne. His approach in-
volved two elements. First, he placed a cord above

' every workstation and instructed workers to stop the

assembly line if a problem emerged that could not be
fixed, It then became the responsibility of the whole
feam to come over and work on the problem. Sec-
ond, team members were taught to trace every defect
back to its ultimate cause and then to ensure that the
problem was fixed so that it would not reoccur.

~ Initially, this system produced enormous disrup-
tion. The production line was stopping all the time,
and workers became discouraged. However, as team
members began to gain experience in identifying
problems and tracing them back to their root cause,
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the murber of errors began to drop dramatically and
stops in the line became much rareg, so that todey In

‘most Toyota plants the line virtually never stops.

Developing the Kanban System

Once reduced setup times had made small produc-
tion runs economical, Ohno began to look for ways
to coordinate the flow of production within the
Toyota manufacturing system so that the amount of
inventory in the system could be reduced to a mini-
mum, Toyota produced about 25 percent of its major
components in-house {the rest were contracted out
to independent suppliers). Ohno’s initial goal was to
arrange.for components and/or subassemblies man-
ufactured in-house to be delivered to the assembly
ficor only when they were needed, and not before
(this goal was later extended to include mdependent
suppliers).

To achieve this, in 1953 Ohmo bega.u expenment—
ing with what came to be known as the kanban sys-
temn. Under the kanban system, component parts are

delivered to the assembly line in containers. As each -

container is emptied, it is sent back to the previous
step in the manufacturing process. This then becormes
the signal to make more parts. The systemn minimizes
work in progress by imcreasing inventory turmover.
The elimination of buffer inveritories also means that
defective components show up immediately in the
next process. This speeds up the processes of tracing
defects back to their source and facilitates correction
of the problem before too many defects are made.
Moreover, the elimination of buffer stocks, by remov-
ing all safety nets, makes it imperative that problems
be solved before they become serious enough to jam
up the production process, thereby creating a strong
incentive for workers to ensure that errors are corrected
as quickly as possible. In addition, by decentralizing
responsibility for coordinating the manufacturing
process to lower-level employees, the kanban system
does away with the need for extensive centralized

Tanagement to cooraimate the flow of parts between—

the various stages of prodnction.

After perfecting the kanban system in one of
Toyota’s machine shops, Ohno had a chance to apply
the system broadty in 1960 when he was made general
manager of the Motomachi assembly plant. Ohno
already had converted the machining, body stamp-
ing, and body shops to the kanban system, but since
many parts came from shops that had yet to adopt

the systeqn, or from outside suppliers, the impact on
inventories was initially minimal. However, by 1962
he had extended the kapban to forging and casting,
and between 1962 and 1965, he began to bring inde-
pendent suppliers info the system.

Organizing Suppliers .

Assembly of components into a final vehicle accounts
for only about 15 percent of the total manufacturing
process in automobile manufacture. The remaining
85 percent of the process involves manufacturing
more than ten thousand individual parts and assem-
bling' them into about one hundred major compo-
nents, such as engines, suspension systems, transaxles,
and so on. Coordinating this process so that every-
thing comes together at the right time has always been
a ‘problem for auto manufacturers. _Historically, the
IESPOILSE! at Ford and GM to this problem was massive
vertical integration. The belief was that control over
the supply chain would allow management to coordi-
nate the flow of component parts into the final assemn-
bly plant. In addition, American firms held the view
that vertical integration made thern more efficlent by
reducing their dependence on other firms for materi-
als and components and by limiting their vulnerability
to opportunistic overcharging,

As a consequence of this philosophy, even as late
as the mid-1990s General Motors made 68 percent
of its own components in-house, while Ford made
50 percent (in the late 1990s both GM and Ford
deintegrated, spinning out much of their in-house
supply operations as independent enterprises). When
they didr’t vertically integrate, U.S. auto companies
historically tried to reduce the procurement costs
that remain through competitive bidding—asking a
mumber of companies to submit contracts and giving
orders to suppliers offering the lowest price.

Under the leadership of Kiichiro Toyoda during
the 1930s and 1940s, Toyota followed the American
model and pursued extensive vertical integration into

—the-manufacture-of compenent-parts—in-fact Toyota———

had little choice in this matter, since only a handful of
Japanese companies were able to make the necessary
components. However, the low volume of production
during this period meant that the scale of integration
was relatively small. In the 1950s, however, the vol-
ummne of auto production began to increase dramati-
cally. This presented Toyota with a dilemma: Should
the company increase its capacity to manufacture
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components in-house in line with the growth in pro-
‘duction. of autos, or should the compary contract out?

In contrast to American practice, the company
decided that while it should increase in-house capac-
ity for essential subassemblies and bodies, it would
do better to contract out for most components. Four
reasons seemed to bolster this decision:

1. Toyota wanted to avoid the capital expenditures
required to expand capacity to mamufacturea wide
variety of COMpOREDLS.

2. Toyota wanted to reduce risk by maintaiing a
low factory cap aatym case factory sales slumped.

3. Toyota wanted fo take advantage of the lower
“wage scales in smaller firms.

4. Toyota managers realized that ‘in-house manufac-
furing offered few benefits if it was possible to
“find ‘stable, high-quality, and low-cost external

sources of component sapply.

At the same time, Toyota managers felt that the
American practice of inviting competitive bids from

- suppliers was self-defeating. While competitive bid-

ding might achieve the lowest short-run costs, the
practice of playing suppliers off against each other
did not guarantee stable supplies, high quality, or co-
operation beyond existing contracts to solve design or

engineering problems. Ohkno and other Toyota man-,
.agers believed that real efficiencies could be achieved
if the cornpany entered into long-term relationships

with major suppliers. This would allow them to intro-
duce the kanban system, thereby further reducing in-
ventory holding costs and realizing the same kind of
quality benefits that Toyota was already beginning to
encounter with its in-house supply operations. In
addition, Ohno wanted to bring suppliers into the
design process since he believed that suppliers might
be able to suggest ways of improving the design of
component parts based upon their own manufactus-
Ing experience.

As it evolved during the 1950s and 1960s, Toyotas
strategy toward its suppliers had several elements, The
company spun off some of jts own in-house supply
operations into quasi-independent entities in which

it took a minority stake, typically holding between

20 percent and 40 percent of the stock. It then recruited
a number of independent companies with a view to
establishing & long-term relationship with them for the

supply -of critical components. Sometimes, but not -

alw.ays, Toyota took a minority stake in these compa-
nies as well. All these companies were designated as
“first-tier suppliers” First-tier suppliers were respon-
sible for working with Toyota as an integral part of
the new product development team. Bach first ter
was responsible for the formation of a “second tier”
of suppliers-under its direction. Companies in the
second tier were given the job of fabricating individ-
ual parts. Both first- and second-tier suppliers were
formed into supplier associations.

By 1986 Toyota had three regional supply organi-
zations in Japan with 62, 135, and 25 first-tier supphi-
ers. A major function of the supplier associations was
to share information regarding new manufacturing,
design, or materials managernent technigues among
themselves. Concepts such as statistical process con-
trol, total quality control, and computer—aided design
were rapidly diffused among suppliers by this means.

Toyota also worked closely with its suppliers, pro-
viding thern with management expertise, engineering
expertise, and sometimes capital to finance new in-
vestments, A critical feature of this relationship was
the incentives that Toyota established to encourage its
suppliers to focus on realizing continuous process im-
provements. The basic comtract for a component
would be for four to five years, with the price being

" agreed in advance. If by joint efforts the supplier and

Toyota succeeded in reducing the costs of manufactur-
ing the components then the addifional profit would

be shared betyeen the two. If the supplier by its own

efforts came up with an innovation that reduced costs,
the supplier would keep the additional profit that the
innovation generated for the lifetime of the contract.

As a consequence of this strategy, Toyota out-
sourced more production than alnfost anmy other
major auto manufacturer. By the late 1980s Toyota
was responsible for only about 27 percent of the
value going into a finished automobile, with the re-
mainder coming from outside sappliers. In contrast,
at the tirse General Motors was responsible for
about 70 percent of the value going into a finished
automobile. Other consequences included long-term
improvements in productivity and quality among
Toyota’s suppliers that were comparable to the ‘im-
provements achieved by Toyota itself. In particular,
the extension of the kanban system to include sup-
pliers, by eliminating buffer inventory stocks, in
essence forced suppliers to focus more explicitly on
the quality of their product.
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ComsequesCes

The consequences of Toyota’s production systern in-
cluded a surge in labor productivity and a decline In
the number of defects per car. Exhibit 1 compares the
number of vehicles produced per worker at General
Motors, Ford, Nissan, and Toyota between 1965 and
1983, .

These figures are adjusted for the degree of vertical
integration pursued by each company. As can be seen,
in 1960 productivity at Toyota already outstripped
that of Ford, General Motors, and its main Japarnese -
competitor, Nissan. As Toyota refined its production
system over the next eighteen years, productivity dow-
bled. Tn comparison, productivity essentially stood still
at General Motors and Ford during the same period
(see Exhibit 2). ‘

Exhibit 2 provides another way to assess the su-
periority of Toyota’s production system. Here the per-
formance "of Toyotd’s Takaoka plant is compared
with that of General Motors’s Framingham plant in
1987. As can be seen, the Toyota plant was more pro-
ductive, produced far fewer defects per one hundred
cars, and kept far less inventory on hand.

A further aspect of Toyota’s production system is
that the short setup times made it economical to
manufacture a much wider range of models than is
feasible af a traditional' mass-production assembly
plant. Tn essence, Toyota soon found that it could sup-
ply much greater product variety than its corapetitors
with litde in the way of a cost penalty. In 1990 Toyota
was offering consumers around the world roughty as

TEFHIBIT A
Vehicles Produced per Worker (Adjusted
for Vertical Integration), 19651983

GEXNHIBIT 2

General Motors's Framingham Plant Versus
Toyota’s Takaoka Plant, 1887

.- 2weeks 3 haurs

vy

Source-J. P. Womack, 11, T, Jones, and D. Roos, The Machines
That Chianged the Worfd (New York: Macmillan, 1990), Figure
4.2, p. 83,

mény products as General Motors (about 150), even

‘though Toyota was still only half GM’s size. Moreover,

it could do this at a lower cost than GM,

Distribution and Cuétomer Relations

Toyota’s approach to its distributors and customers
as it evolved during the 1950s and 1960s was in many
ways just as radical as its approach toward suppliers.
In 1950, Toyota formed a subsidiary, Toyota Motor
Sales, to handle distribution and sales. The new sub-
sidiary was headed by Kaymiya Shotaro from its in-
ception until 1975. Kaymiya's philosophy was that
dealers should be treated as “equal partners” in the
Toyota family: To back this up, he had Toyota Motor
Sales provide 2 wide range of sales training and serv-
ice training for dealership personnel.

Kaymiya then used the dealers to build long-term
Hes with Toyota’s customers. The ultimate aim was to
bring customers info the Toyota desigh and produc-
tion process. To this end, through its dealers, Toyota
Motor Sales assemnbled a huge database on customer
preferences. Much of these data came from monthly
or semiannual surveys condncted by dealers. These
asked Toyota customers their preferences for styling,

1965 - 50 A4 A3 B.0
1970 . 37 . - 43 gE. 134
1975 44 40 80 15.1
978 4h C g2 1 184
1980 A1 37 122 178
198 48 37 110 150
L _

Source: M. A. Cusumano, The Japanese Automobils Industry
(Cambridge, Mass.: Harvard University Press, 1983), Table 48,
p. 197

modél‘ty”f)éﬁ:ﬁlﬁfs‘,*pri‘cﬁs,‘aﬂd‘other‘feztures.—Toyota —

also used these surveys to estimate the potential de-
mand for new models. This information was then fed
directly into the design process.

Kaymiya began this process in 1952 when the
company was redesigning its Toyopet model. The
Toyopet was primarily used by urban taxi drivers.
Toyota Motor Sales surveyed taxi drivers to try to
find out what type of vehicle they preferred. They
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wanted something reliable, inexpensive, and with
good city fuel mileage—which Toyota engineers then
set about designing. In -1956, Kaymiya formalized
this process when he created a unified department
for planning arid mirket research whose function
was to coordinate the marketing strategies developed
- by researchers at Toyota Motor Sales with product
planning by Toyota’s design engineers. From this

time on, marketing fnformation played a critical zole

in the design of Toyota’s cars and in the company’s
strategy. In particular, it was the research departinent
at Toyota Motor Sales that provided the initial stimu-
lus for Toyota tq start exporting during the late 19605
after . predicting, correctly; that growth in domestic
sales wotild slow down considerably during the 1970s.

Expanding Internationally

Large-scale overseas expansion did not become feasi-
ble at Toyota until the late 1960s for one principal
reason: despife the rapid improvernent in productiv-
ity, Japanese cars were still not competitive. In 1957,
for example, the Toyota Corona sold in Japan for the

equivalent of $1,694, At the same time the Volkswagen -

Beetle sold “for $1,111 in West Germany, while

Britain’s Austin company was selling its basic model -

for the equivalent of $1,389 in Britain. Foreign com-
panies were effectively kept out of the Japanese
market, however, by a 40 percent v'alue-added iax and
shipping costs.

Despite these disadvantages, Toyota trled to enter
the U.S. market.in the late 1950s. The company set up

a U.S. subsidiary in California in October 1957 and -

began to sell cars in early 1958, hoping to capture the
American small car market (which at that time was
poorly served by the U.S. automobile companies).
The result was a disaster. Toyota’s cars performed
poorly in road -tests on U.S. highways. The basic
problem was that the engines of Toyotas cars were
too small for prolonged high-speed driving and
tended to overheat and burn oil, while the poorly de-
signed chassis resulted in excesstve vibration. Sales
were slow, and in 1964, Toyota closed down its US.
subsidiary and withdrew from the market.

The company was determined to learn from its
U.S. experience and quickly redesigned several of its
models based on feedback from American consumer
surveys and U.S. road tests. As a result, by 1967 the
picture had changed considerably. The quality of
Toyota’s cars was now sufficient to make an impact in

the U.S. market, while production costs and retail
prices had continued to fall and were now compara-
ble with international competitors in the small car
market. .

In the late 1960s, Toyota reentered the U.S. market,
Although sales were initially slow, they increased
steadily. Then the OPEC-engineered fourfold increase
in oil prices that followed the 1973 Isracli/Arab con-
flict gave Toyota an unexpected boost. U.S. consumers
began to turn to small fuel-efficient cars in droves,

_and Toyota was one of the main beneficiaries. Driven

primarily by a surge in U.S. demand, worldwide
exports of Toyota cars increased from 157,882 units
in 1967 to 856,352 unifs by 1974 and 1,800,923 units
by 1984. Put another way, in 1967 exports accounted
for 19 percent of Toyota’s total output. By 1984, they
accounted for 52.5 percent. |

Success brought its own problem:s By the eaxly

. 1980s, political pressures and tafk of local content reg-

ulations in the United States and Europe were forcing
an initially reluctant Toyota to rethink its exporting
strategy. Toyota already had agreed to “voluntary”
import quotas with the United States in 1981, The
consequence for Toyota was stagnant export growth
between 1981 and 1984. Against this background, in
the early 1980s Toyota began to think seriously about |
settingup manufacturing operations overseas.

Transplant Operations

- Toyota's first’ pverseas operation was a 50/50 joint ven-

ture with Genéral Motors established in Pebruary 1983

" under the name New United Motor Manufacturing,

Tnc. (NUMMI). NUMMI, which is based in Fremont,
California, began producing Chevrolet Nova cars for
GM in December 1984.° The maximuitr capacity of the.
Fremont plant is about 250,000 cars per year.

For Toyota, the joint venture provided a chance to
find out whether it could build quality cars in the
United States using American workers and American
suppliers. It also provided Toyota with experience

. dealing with an American union (the United Auto

Workers Union) and with a means of circumventing
“yoluntary” import restrictions. For General Motors,
the venture provided an oppertunity to cbserve in
full detail the Japanese approach to manufacturing.
While General Motors’s role was marketing and
distributing the plant’s output, Toyota designed. the
product and designed, equipped, and operated the
plant. At the venture’s start, thirty-four executives



Cpg i e Sl e s,

e Sy o

e

- armong-the-twelve-members of the Buropean._Eco-

CASE4 Toyota: Origins, Evalution, and Carrent Prospects E

were lpaned to NUMMI by Toyota and sixteen by
General Motors. The chief executive and chief oper-
ating officer were both Toyota personnel.

By the fall of 1986, the NUMMI plant was run-
ning at full capacity, and the early indications were
that the NUMMI plant was achieving productivity
and quality levels close to those achieved at Toyota’s
major Takaoka plant in Japan. For example, in 1987 it
took the NUMMI plant nineteen assembly hours to
build a car, compared with sixteen hours at Takaoka,
while the number of defects per one hundred cars was
the same at NUMMI as at Takaoka—forty-five.®

Fncouraged by its success at NUMMI, in December
1985 Toyota announced that it would build an auto-
mobile manufacturing plant in Georgetown, Ken-
tucky. The plant, which came on stream in May 1988,
officially had the capacity to produce 200,000 Toyota
Camrys a year. Such was the success of this plant,
however, that by early 1990 it was producing the
equivalent of 220,000 cars per year, This success was
followed by an announcement in December 1990 that
Toyota would build a second plant in Georgetown
with a capacity to produce a farther 200,000 vehicles
per year.” :

By 2001, Toyota had four vehicle assembly plants
in North America with a total capacity to produce
over 1 million vehicles per yeaz. In addition, the com-
pany had two engine plants, an aluminun wheel
plant, an aluminum casting plant, special parts and
body parts plants, and an automatic transmission
plant. In total, these factories employed more than
123,000 Americans, more than Coca-Cola, Microsoft,

_and Oracle combined. Some 60 percent of all Toyota

vehidles sold in the United States were now locally

. produced, and the company had announced plans to

add another U.S. plant capable of tuming out an ad-
ditional 250,000 vehicles a year by 2005.%

In addition to its North American transplant oper-
ations, Toyota moved to set up production in Europe
in anticipation of the 1992 lowering of trade barriers

e

Despite Toyotd’s apparent commitment to expand
U.S.- and Buropean-based assembly operations, it was
not all smooth sailing. One problem was building an
overseas supplier network comparable o Toyota’s
Japanese network, For example, in a 1990 meeting
of Toyota's North American supplier’s association,
Toyota executives informed their North American
suppliers that the defect ratio for parts produced
by 75 North American and Butopean suppliers was
100 times greater thar the defect ratio for parts supplied
by 147 Japanese suppliers—1,000 defects per million
parts versus 10 defects per million among Toyota’s
Japanese suppliers. Moreaver, Toyota executives pointed
out that parts manufactured by North American and
Enropean suppliers tend to be significanily more expen-
sive than comparable parts manufactured in Japan.

" Because of these problems, Toyota had to import
many parts from Japan for its U.S. assembly opera-
tions. However, for political reasons Toyota was
being pushed to increase the local content of cars as-
sembled in North America. The company’s plan was
for 50 percent of the value of Toyota cars assembled
in the United States to be locally produced by January
1991. By the early 2000s, the local content of cars
produced in North America was over 70 percent. To
improve the efficiency of its U.S.-based suppliers,
Toyota embarked upon an aggressive supplier edu-
cation process. [n 1992, it established the Toyota
Supplier Support Center to teach its suppliers the
basics of the Toyota production system. By 2001, -
eighty-nine stipplier companies had been through
the center. Many have reportedly seen double- and
triple-digit productivity growth as a result, as well as
dramatic reductions in inventory levels, 10
Praduct Strategy
Toyota’s initial production was aimed at the small
car/basic transportation end of the automobile mar-
ket. This was true both in Japan and of ifs expost sales
to North America and Burope. During the 1980s,
however, Toyota progressively moved up market and

nomic Community. In 1989, the company announced
that it would build a plantin England with the capac-
ity to manufacture 200,000 cazs per year by 1957.

In 2001, Toyota opened a second European plant
in France, raising its total production capacity within
the European Union to 370,000, Toyota’s goal was to sell
800,000 cars a year in the EU by 2005, which would
give the company a 5 percent share of the EU market.?

abandoned much of the lower end of the market to
new entrants such as the South Koreans. Thus, the
company’s Camry and Corolla models, which initially
were positioned toward the bottom, of the market,
have been, constantly upgraded and now are aimed at
the middle-income segments of the market. This up-
grading reflects two factors: (1) the sising level of in-
comes in Japan and the commensurate increase in the
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ability of Japanese consumers to purchase midrange
and hrxury cars and (2) a desire to hold onto its Us.

consumers, many of whom initially purchased inex-

pensive Toyotas in their early twenties and who have
since traded up to more expensive models.
The constant upgrading of Toyota’s models

reached a logical conclusion in September 1989 when

the company’s Lexus division began marketing hoaury
cars to compete with Jaguars, BMWs, and.the like.
Although the Lexus brand initially got off to a slow
start—in large part due to an economic recession—
by 2001 Toyota was selling over 200,000 Lexus models
a year in the United States, making it the best-selling
lnxury brand in the country.

Another addition to Toyota’s product range in the
late 1980s was a minivan. This vehicle was aimed at the
North American market, where the minivan segment
had grown rapidly. Toyota first introduced a minivan.

in 1986, but it flopped. The company dispatched prod-

uct planners and design engineers to showrooms to
find out why. Among the problems they identified
were that the minivans lacked an aisle down the cen-
ter, the short wheelbase gave them a pitchy ride, and
the engine was not easy to service. Based on this feed-
back, Toyota designers completely redesigned the
vehicle and reintreduced it in April 1990 as the Previa
minivan; sales soon exceeded expectations. i

Toyota in 2004

As 2004 drew to a close, Toyota was enjoying one of
jis best years ever. The company had overtaken Ford
to become the second largest automobile company in
the wotld, and it had its sights firmly set on General
Motors. Its goal of attaining a 15 percent share of the
global market seerned attainable. Toyota was now a truly
international company. Its overseas operations had
grown from 11 production facilities in 9 countries in
1980 to 42 production facilities in 24 countries
aroumd the world by 2004.12 In the all important U.S.
market, the world’s largest, Toyota held a 13.1 percent
share of passenger car sales in 2003 and 2 9.6 percent
share of light truck sales, up from 11 percent and
7.6 percent, respectively, in 2000.1

The comparny was very profitable. In the financial

year ending March 2004, it earned $11 billion net’

profits on sales of $163 billion. Tt had more profits
than General Motors, Ford, and Daimier Chrysler
combined and ended the year with some $30 biilion
in cash and short-term investments.

According to data from J.D. Power, Toyota was still
the quality leader in the U.S. market. For cars that had
been on the market for over three years, Toyota led the
pack with 207 problems per 100 vehicles, compared
with an industry average of 269 problems per 100
vehicles. Toyota also had the best record in the indus-
try when measured by problems reported in the first
90 days after a sale—101 problems per 100 cars VerSIlS
an industry average of 119 problems per 100 cars.!

J.D. Power also found that Toyota led the market
in Japan. An April 2004 survey found that for vehidles
purchased in 2002, Toyota had 89 problems per 100
vehicles compared with an industry average of 104.
Honda was next with 91 problems per 100 vehicles,
followed by Nissan with 108 problems per 100 vehicles.®

Furthermore, Toyota seemed to be maintaining a
high level of productivity. In its American assembly
operations, Toyota took 20.6 employee hours to build
a car in 2004. This compares with 23.6 hours at
General Motors, 25.4 hours at Ford, and 26.0 hours
at Daimler Chrysler. However, both Nissan and
Honda had more productive factories in the United
States. Indeed, Nissan took 17.32 employee hours to
build a car at its North American factories.® On the
other hand, according to J.D. Power, Toyota has the
three most efficient assernbly plants in the-world, all
of which are located in Japan,

Toyota’s ability to stay on top of productivity and

.quality rankings can be attributed to a company-wide

obsession with continuing to improve the efficiency
and effectiveness of its manufacturing operations. The
latest round of these was initiated in 2000 by Toyota
President, Fujio Cho. Cho, who wotked for a while
under Toyota's legendary engineer, Taichi Ohno, in-
troduced an initiative known as “Construction of Cost
Competitiveness for the 21st Century” or CCC21. The
initiative has as a goal slashing component part costs
by 30 percent on all new models. Attaining this goal
necessitated Toyota working closely with suppliers-—
something it has long done.

According to news reports, by 2004 Toyota was
close to attaining its CCC21 goal In implementing
CCC21, no detail has been too small. For exarmple,
Toyota took a close look at the grip handles
mounted above the doots inside most cars, By work-
ing closely with suppliers, they managed to reduce
the number of parts in these handles from 34 to 5,
which cut procurement costs by 40 percent and re-
duced the time needed for installation from 12 sec-
onds to 3 seconds.!’ '
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More generally, Toyota continues to refine its lean
production system. For example, in die making, by 2004
Toyota had reduced the lead time to engineer and man-
ufactire die sets for large body panels to 1.7 months,
down from 3 months in 2002. By reducing lead time,
Toyota reduces the startup costs associated with pro-
ducing a new model, and the development time.!®

In welding, Toyota has developed and installed a
simplified assembly process known as the “global
body line” or GBL. First developed in a low-volume
Vietnariese assembly plant in 1996, and introduced
into its first Japanese plant in 1998, by 2004 the GBL
was operdting in some 20 of the company’s 50 asserni-
bly plants and was scheduled to be found in all 50 by
2007. The GBL system replaced Toyota’s flexible body
line assernbly philosophy that has been in place since
1985. The GBL system is based npon a series of pro-
grammabile robotic welding tools. Under the old FBL
system, each car required three pallets to hold body
parts in place during the welding process, each grip-
ping either a major body side assembly or the roof as-
seribly. The GBL system replaces these three pallets
with a single pallet that holds all three major body
panels in place from the inside as welding proceeds.”

According to Toyota, the GLB system has the
following consequences:

30 percent reduction in the time a vehicle spends
in the body shop - -

B 70 percent reduction in the time required to com-
plete a major body change

B 50 percent cut in the cost to add or switch models

B 50 percent reduction in the investment io setup a
line for a new model

Bl

50 percent reduction in assembly line footprint

The floor space freed up by the GLE allows two
assembly lines to be placed in the space traditionally
required for one, effectively doubling plant capacity.
Moreover, nsing GLB technology as many as eight

different models can be produced on-a single.assem-=
bly line. To achieve this, Toyota has ijushed for con-
sistency in design across model ranges, particularly
with regard to the “hard points” that are grasped by
the single master pallet.

Meanwhile, Toyota has also been accelerating the
process of moving toward fewer vehicle platiorms,
the goal being to build a wide range of models on a
Lmited range of platforms that use many of the same
compenent parts or modules. The company is

iy

reportedly working toward a goal of having just ten
platforms, down from over twenty in 2000.2°

While Toyota is undoubtedly making progress re-
fining its manufacturing efficiency, the fact remains
that the productivity and quality gap between Toyota
and its global competitors has narrowed. General
Motors and Ford have both made significant strides
in improving their quality and productivity in recent
years. Morcover, in the American market at least,
Toyota has suffered from the pesception that its
product offerings lack design flair and ave not always
as well atfuned to consumer tastes as they might be.
Here, too, however, there are signs that Toyota is im-
proving matters, interestingly enough, by listening
more to its American desigrers and engineers.

A pivotal event in the changing relationship be-

tween Toyota and its American desiguers occurred in

the late 1990s. Japanese managers had resisted their
U.S. colleagues’ idea that the company should produce
a V8 pickup truck for the American market. To change
their minds, the U.S. executives flew their Japanese
counterparts over from Japan and took them to a
Dallas Cowboys football game—with a pit stop in the
Texas Stadinm parking lot. There the Japanese saw row
upon 1ow of full-size pickups. Finally, it dawned on
them that Americans see the pickup as more than a
commercial vehicle, copsidering it primary frans-

-portation:-The result of this was Toyota’s best-selling

V8 pickup truck, the Toyota Tundra.*!

Americdn designers also pushed Toyota to redesign
the Prius, its hybrid car first introduced in Japan in
1997. The Americans wanted a firturistic design change
so that people would notice the technology. The result;
the new Prius has become a surprise kit with Toyofa,
forecasting global sales of 300,000 rnits in 20052

Toyota’s Americanization runs deeper than just
product design issues. On the sales front, the company
now sells more cars and trucks in North America
than it does in Japan, and 70-80 percent of Toyota’s
global profits come from North America. On the per-

| sonnel front, President Cho himself made his reputa-

tion by opening Toyota’s first U.S. production plant
in Georgetown, Kentucky, in 1988. His likely succes-
sor, Yoshi Inaba, spent eight years in the United States
and has an MBA from Northwestern University..
Americans are also sterting to make their way into
Toyota’s top ranks. Two Americans from Toyota’s U.S.

" subsidiary now rank among Toyota’s top forty-two

executives, and each spends from one to two weeks 2
month in Japan.?
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Another C{_)n;:ern of Toyota has been the aging of
its customer base. According to J.D. Power, the aver-

age Toyota customer is 44 years old, compared with

38 for Volkswagen and 41 for Honda. Concerned that
it was loosing its cache with the younger generation,
some 60 million of whom will Teach diiving age over
the next few years, ‘Toyota introduced a mew cat
brand, the Scion, into America in June 2004. Cur-
rently the brand has three models, all priced in the
$13,000-$17,000 range. The cars are tergeted at
young eniry level buyers and can be purchased over
the web in addition to buying through traditional
Toyota dealers. Eatly sales results suggest that the
brand is doing well. Toyota’s initial sales goals for the
brand were 100,000 cars in 2005, but in October 2004,
it raised that target to 170,000. The average buyer in the
raonths following launch was 31 years old.2*

As Toyota-entered 2005, the key question facing
management was whether the company was doing
enough to attain its goal of capturing 15 percent of
the global marketplace, particularly given the re-

- newed efforts by its global rivals to close the quality

and productivity gap between themselves and Toyota.
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