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A. Ithough just-in-time practices (JI'T)
have been discussed and used by manufacturers around the world since the
early 1980s, there is still little agreement on what is meant by the term. To
some, JIT is a set of narrowly defined practices designed to minimize in-
ventory or to schedule production. To others, it is a more comprehensive
approach or even a philosophy of manufacturing. In this chapter, we will
use our data on manufacturers in five countries to examine both the nar-
row and the broad definitions of JIT. We will also look at differences in ap-
proaches to JIT by country, by industry and by volume level in order to
examine alternative paths to JIT performance.

The HPM perspective of JIT is broad, viewing JIT as a comprehensive
approach to continuous manufacturing improvement, based on the notion
of eliminating waste in all phases of the manufacturing process. If adopted
propetly, JIT functions as an engine for a plant to move forward and to cre-
ate an evolving organization with the capability of adapting to the chang-
ing business environment.

Failures in implementing JI'T often come from a focus that is too nar-
row, leading to results that are much less than originally anticipated. We
have found that the plants with the best JIT performance have an infra-
structure of practices that support JIT. This illustrates the notion of lev-
ered linkages. The plants with the best quality management, human
resource development, and strategic management practices have an in-
frastructure foundation for building effective JIT performance. Thus, a
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narrow focus, such as operational efficiency, should not be the goal in im-
plementing j.IT. JIT affects a much wider range of organizational goals,
well beyond just the practices on the shop floor.

ORIGIN OF THE CONCEPT
AND BACKGROUND

History of JIT

Although the first articles about JIT written in English did not appear until
the Jate 1970s, the original concept of JIT can be traced much farther back.
It was in 1936 that Kiichiro Toyoda, the son of Toyota founder Sakichi
Toyoda and president of Toyota from 1941 to 1950, first discussed the con-
cept with manufacturing managers at his Kariya assembly plant. He hung
tl.le words “Just-in-Time,” in the Japanese language, on the walls of his of-
fice and tried to spread the concept to all employees in the plant. In fact
he often wandered around the shop floor by himself, insisting that work—,
ers should only produce what was needed, when it was needed, and in the
amount needed,

. The concept of JIT did not originate in Kiichiro Toyoda’s manufactur-
Ing experience. He conceived of the basic idea of JIT during a visit to the
United States when he visited several factories, including automobile plants.
But the idea of JIT was not derived from his plant visits. Rather, it came
from Toyoda’s visits to U.S. supermarkets, where he observed that cus-
tomers tossed merchandise into their carts and the store simply replaced the
p%'oducts that were sold. This “take away and then replace” process gave
him the idea of the pull system. Using a pull system, each work center pro-
duces exactly the amount that is taken away or used by the next process, no
more and no less. By insisting on this approach in his factory, he belie’ved
that waste in the manufacturing process could be eliminated.

However, if the title “father of JIT” could be conferred on anyone, it
probably should go to Taiichi Ohno. Born in Japan in 1912, he graduat’:ed
asa 1?11echanical engineer in 1932. He went to work for Toyota in the pro-
duction section and, as time passed, was promoted to positions of greater
responsibility until 1985, when he became executive vice president of the
company. When he retired, he wrote a book entitled Toyota Production
System, which summarized his experiences.
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In describing the production logic developed over the decades i the
Japanese automobile industry, Ohno described himself as the most
“Fordist” of his contemporaries. Henry Ford’s dream was to attain totally
synchronous production, in which not only assembly took place in the “high
line,” but also the entire production of components upstream would be
synchronized with the incessant rhythm of the assembly line.

However, this vision was never realized by Ford because of the techno-
logical limits of time and competition imposed by General Motors. The
proliferation of models away from the legendary “model T"—famous be-
cause it was available in “any color as long as it is black”—impeded the re-
alization of Ford’s dream. The complexity of the production cycle and the
diversification of models led to the division of production into various up-
stream departments, decoupled by intermediate warchouses. Within the
same department, space for inventory buffers had to be provided between
one operation and the next in order to allow the necessary processing with-
out having to continuously change over the machinery. Thus, the factory
could not become the conduit where the raw material synchronously en-
tered at one end while finished product came out the other.

The challenge that had been lost by Ford was taken up by Ohno who,
by introducing innovative organizational methods and management, dealt
with the complex problem of changing intermittent upstream manufac-
turing into repetitive production, even for different models. Ford’s vision
of total flow, which was abandoned at the beginning of the 1920s, was re-
launched by Ohno. In this sense, it is only proper to consider Ohno as the
true continuer and accomplisher of the pure Ford vision. His approach can,
with good reason, be defined as a type of “Fordism surpassing Ford.”

The Concept of JIT

If the principle of “totally synchronous production” is considered the point
of similarity between Ford’s vision and JIT, then the principle of “adaptive
synchronism” represents the first point of departure. With the introduction
of “pull” logic—the method by which the downstream departments trigger
upstream production according to the required mix—Ohno reversed the
“push” logic of the shop floor. As Ohno remembers, Kiichiro Toyoda re-
turned home with the idea that it was the right time for Japan to produce
“just in time” because the Japanese market was not big enough to justify
mass production, as he had seen in Ford’s factory in the United States.
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“Toyotism,” Ohno stated, “is the antithesis of the American system of
mass production.” “The Toyota production system was conceived for slow
or zero growth conditions,” and “the system encourages production to get
closer to the market.” If in Fordism the important thing is to keep up the
productive rhythm, then in JIT it is fundamental to produce synchronously,
but in the quantities demanded by the market. This is contrary to the idea
that it is right to decouple production and demand by having stocks of fin-
ished products so as to protect production from market turbulence. Thus,
while traditional thinking seeks to protect the production processes from
the ups and downs of the market, JIT logic recognizes that market ups and
downs are inevitable, striving to synchronize the production process with
them.

Moving to synchronized production implies a second great break, after
“adaptive synchronism,” with Ford’s vision: it is that related to human re-
sources. Rather than the traditional antagonistic relationship between man-
agement and the workforce, the workforce is perceived as a resource in JIT.
Adaptive synchronism presupposes the participation of the entire labor force
in order to keep demand and production in “pull.” As summed up by
Bonazzi (1995), a plant resembles a crystal tube through which material
flows rapidly. The flow of materials is very fragile, like glass. The elimi-
nation of the work-in-process (WIP) inventory and of every other slack re-
source strips away its defenses, making it very vulnerable,

Ohno mentioned in his book that, up to the time of the oil crisis of the
eatly 1970s, there was not much interest in the Toyota system. He was will-
ing to share his knowledge and, in fact, talked about the Toyota production
system to his Japanese industry colleagues, but their interest was almost nil.
However, the oil shocks in the 1970s changed the attitude of Japanese man-
ufacturers toward the Toyota system. Many manufacturers were having dif-
ficulties making profits; but even during this difficult period, Toyota
maintained profitable operations. The gap between Toyota and other au-
tomobile manufacturing firms widened even farther from the middle to
late 1970s. Tt was in the 1970s, then, that other Japanese manufacturers
began to learn about the Toyota system, and its concept rapidly spread all
over Japan during the 1970s and 1980s.

As the Japanese automobile industry expanded and a flood of Japanese
cars started to appear abroad, automakers in other parts of the world began
to pay attention to the Japanese ability to make cars with high quality at
relatively low costs. In 1977, a group of Toyota managers published an ar-
ticle about the Toyota production system, the first article about JIT to be
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published in English. This was followed by Monden’s series of articles in
1981 and his book, entitled Toyota Production System, in 1983. Around
the same time, Schonberger’s book Japanese Manufacturing Techniques was
published, based on his study of a Japanese transplant (Kawasaki) in Ne-
braska. Because of this early literature and the success of Japanese au-
tomakers, manufacturers worldwide started to study the JIT concept and to
implement this approach in their operations. The rest is history.

STATE OF THE ART IN JIT

JIT is now implemented widely, in many parts of the world. In fact, we
found that the extent of JIT usage in most of the countries in our data set
was similar to the extent of JI'T usage in Japan. Figure 8.1 shows that plants
in Germany and the United States had comparable levels of JIT use, fol-
lowed closely by plants in Italy. We found, however, that the plants in the
United Kingdom did not use JIT to nearly the same extent as the plants that
we studied in the other countries.

We used the plants that we studied to determine patterns of JIT imple-
mentation, Not surprisingly, we found that JIT was implemented much ear-
lier in Japan than in the other countries we examined. Figure 8.2 shows the
range of JIT adoption dates among the plants in our sample. The length of
the vertical lines show the range between the date when the first plant in that
country in our sample adopted JIT and the date when the last plant in that
country in our sample adopted JIT. For example, the earliest Japanese plant
began using JIT in 1960, while the latest began using JIT in 1992. Thus, it
is reasonable to assume that JIT is at a much more mature level in Japanese
plants. In contrast, in the United States, the earliest JIT adopter began in

Figure 8.1
Extent of JIT Use by Country
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