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Abstract

This paper aims to explain the international transferability of the Japanese production
system based on field research. Japanese-affiliated auto plants succeed in applying the
Japanese system in the U.S.A., the U.K,, and Taiwan, in spite of having different manage-
rial environments from Japan. At the same time, interesting results are gained through
using our internationalization model for Japanese multinational enterprises. There is a gap
between a real application pattern of the system and an expectable application pattern
which is assumable from local managerial environments. Although both the U.S.A. and the
U.K. have similar characteristic features in their managerial environments, differing when
compared with Taiwan, the plants located in the two developed countries display a different
application pattern from each other. It is normal that the American plants show a different
pattern from the Taiwanese plants. Interestingly, the British plants show a similar applica-
tion pattern with Taiwanese plants on important items.

I. Introduction

The main purpose of this paper is to explain the international transferability of
the Japanese production system, based on field research on Japanese-affiliated
auto plants in the U.S.A., the U.K., and Taiwan. I had a chance to visit Japanese-
affiliated auto plants in those three countries. Regarding the U.S.A. and Taiwan, I
could research all Japanese-affiliated plants operating there, but in the U.K. I
could visit only two plants, which had started operation. I could not visit the other
two auto plants in the U.K., which were both under construction. Although I can’t
deny that findings on the incompleted two U.K. plants might possibly differ from
my present results, after visiting the two plants, I am sure that the results ac-
quired reveal the real situation anyway. I have also visited many Japanese-affili-
ated auto plants located in Canada, Korea, Malaysia, and Thailand as a member of
the Japanese Multinational Enterprises Study Group (referred to as JMESG here-
after) or individually ‘v,

The reasons why I chose the U.S.A,, the U.K., and Taiwan for this paper are as
follows. First, Japanese auto makers put great importance on these three countries
and the main auto makers have had subsidiaries there. Second, the three countries
belong to North America, Europe, and Asia, and plants located there represent
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more or less other Japanese-affiliated plants established in neighboring countries.
As a matter of fact, I have noticed quite common characteristics between American
plants and Canadian plants and between other Asian plants and Taiwanese plants.
Of course, the three countries have their individual identities and Japanese plants
there have some kind of uniqueness, however, those plants give a standard of
judgement for the real state of Japanese plants located in neighboring countries.

The JMESG created a theoretical model for the study of Japanese multination-
als which is named the “Application-Adaptation Dilemma Model”. Japanese manu-
facturing firms possess a unique production system which we call the “Japanese
Production System”. Japanese apply it at local plants, because they need their
manufacturing system in order to retain their competitive advantage abroad. They
can display their advantage as Japanese firms by application of the system. On the
other hand, they should adapt themselves to local managerial environments. They
should employ local workers and adapt to local customs and institutions. However,
if they adapt to local environments completely, they will loose their advantage,
because they will not be different from indigenous local firms. So we thought that
Japanese multinationals fall into a dilemma with the application of the Japanese
production system, on one hand, and the adaptation, on the other hand. The Japa-
nese production system originated from the Japanese culture, its history and mana-
gerial practices. It seems that it is not easy to apply it at local plants. Suppose that
local plants become a kind of hybrid factory which mixes application with adapta-
tion in some way, hybridism will be determined by such factors as, the corporate
strategy and the congeniality of the local environments to the Japanese system.
The JMESG’s Application Adaptation Dilemma Model puts on an empirical num-
ber on these different factors allowing an easy comparison.

Following this introduction, “II. Profile of the Targeted Plants” explains the
character of the Japanese-affiliated auto plants in the three countries. Regarding
the scale of the plants, manufactured car models, and entry forms, both the plants
in the U.S.A. and the U.K. have much in common, but the plants in Taiwan are
different from them.

“III. An Analysis of the Rate of Application” shows elements of the Japanese
production system and its internationalization model. The internationalization model
is an analytical tool to point out the application situation at targeted plants. The
analysis shows that the Japanese production system is applicable in the three
countries at a rather high level and, in addition, each country has a different
application pattern. After that, I will express the real situation of application by
using contrasts to local managerial environments. Interestingly enough, there is a
case where the real application pattern is different from the pattern which is
foreseeable from the managerial environments. Both the U.S.A. and the U.K. have

(1) The JMESG, funded by the Toyota Foundation, conducted field research on Japanese-affiliated
manufacturing plants (auto assembly, auto parts, home electronics, semiconductor) in North America
in 1989. We published the results of the study as Abo, Tetsuo et al., Amerika ni Ikiru Nihonteki
Seisan Shisutem: Genchi Kojyo no ‘Tekiyo’ to ‘Tekio’, Toyo Keizai Shinposha, 1991, (Abo et al, Hybrid
Factory, The Oxford University Press, forthcoming in 1994). The group has conducted field research
on the same kind of plants in Korea and Taiwan in 1992 and in Singapore, Malaysia, and Thailand
in 1993, funding for which were provided by the Monbusho. This paper is based on my field research
which I conducted both by myself and as a member of the group. I individually visited Japanese-
affiliated auto plants in the U.S.A. in 1988 and 1989, in the U.K. in 1991 and 1992, and in Taiwan
in 1990.
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many similarities between their managerial environments. Taiwanese environments,
however, are similar to Japan as an Asian country. The American plants’ applica-
tion pattern is contrastive to the Taiwanese plants, which is understandable from
the environmental situation. However, the U.K. plants demonstrate similar pat-
terns with Taiwan in some cases. The U.K. shows much more flexibility in taking
on the Japanese system than the U.S.A.

Finally, in “V. Concluding Remarks” I would like to give a summary of the
paper.

IL. Profile of the Targeted Auto Plants

Here, I would like to examine the plants in the three countries regarding their
plant scale, production models, and entry forms. The description will show that
there are some similar characteristics in the the U.S.A. and the U.K. But Taiwan-
ese plants are different from them (See Tables 1,2, and 3).

First, regarding plant scale, in the U.S.A. and the U.K. the plants are set up for
high volume and equipped with state-of-the-art facilities. They look very nice on
the outside on the huge site and no expense seems to have been spared. Taiwan, on
the other hand, has low volume type plants built under controlled spending. Con-
cretely speaking, American plants have an annual capacity of more than 200,000
units, which, in general, is conceived as a mass production plant. Auto firms which
are not able to sell the same volume of cars in the U.S.A. went into joint ventures
with an American partner or a Japanese manufacturers. Only “AF” (see Table 1)
has not reached 200,000 units in capacity, but its goal is 200,000 units.

The plants in the U.K., also plan over 200,000 units as a goal and one plant
“BB”, which started operation in 1984, has already attained 300,000 units in ca-
pacity. The two newer plants target 100,000 units for the first phase. Plant BG is a
restructured plant, which produces trucks and recreational vehicles, forming a
joint venture with an American partner, and is a low volume type. They manufac-
ture only 1, 2, or 3 different models. By strategically restricting production models
they increase the sales of various models of import cars from Japan.

Taiwanese plants are a low volume type with various models. Plant capacity is
less than 100,000 units annually, to say nothing of 200,000 units, manufacturing
various kinds of products. For example, plant “TB”, having the longest history
there, produces five different kinds of both passenger cars and trucks.

As for entry form, the U.S.A. and the U.K. are similar, but, again, Taiwan is
different. Both sole entry and joint venture are seen in the two developed coun-
tries, but in Taiwan the only entry form is joint venture with a local partner. As a
rule Japanese have managing authority over a plant even in the case of a joint
venture, but the situation is different in Taiwan. Local firms have a tendency to
control plants by themselves. Local partners manage in the three plants TB, TC,
and TD. The Japanese, however, have an initiative in management in the case of
TA and TF, which started operation after 1985. In 1985 the Taiwanese government
changed the automobile industry policy from one of protection to one of increasing
imports by reducing import tariffs and stimulating joint ventures with foreign
firms. After that, even local managers adopted the Japanese production system to
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Table 1 Japanese Automakers’ U.S.A. Manufacturing Operations

! l
J
. Operation Entry Annual Products apan.ese
Plant Location . Employees | Expatriates
Start-up Form Capacity Models
(%)

ACp1 Ohio Nov.,1982 360,000 | Pass. Car 1

Sole Entry 10,200 500(4.9)
ACp2 Ohio Dec., 1989 150,000 | Pass. Car 2
Pass. Car 2

AB | Tennessee |June, 1983 SoleEntry | 450,000 | o o 5,870 20(0.3)

Truck 1
J.V. Pass. Car 2
i i ., 19 X K .
AAl California | Dec., 1984 (M) 260,000 Truck 1 3,883 38(1.0)
N J.V.

AE Michigan | Sep.,1987 (Ford) 240,000 ' Pass. Car 3 3,600 160(4.4)

AA2 Kentucky | May, 1988 SoleEntry | 240,000 |Pass. Car1 4,089 73(1.8)

AD Illinois Sep.,1988| Sole Entry 240,000 | Pass. Car 3 3,139 57(1.8)
: Pass. Car 1

AF | Indiana | Sep.1989| J.V. 160,000 |, "o VAT 1,803 108(5.7)

Truck 2

Sources: Japan Automobile Manufacturers Association, Inc. 1993 The Motor Industry of
Japan and others.

Table 2 Japanese Automakers’ U.K. Manufacturing Operations

Operation Entry Annual Products Japanese

Plant | Location | g 00 Form | Capacity | Models | EMPIOYeeS | o oatriates (%)

BB | Sunderland | Apr., 1984 | Sole Entry | 300,000| Pass. Car 2 4,600 49(1.1)
BC Swindon Oct.,1992 |J.V. (Rover)| 100,000| Pass. Car1 2,000 100(5.0)
BG Luton Sep.,1987 | J.V.(GM) 60,000 TRni(;klz 2,100 ‘ 3(0.1)
BA | Burnaston | Dec., 1992 | Sole Entry 100,000{ Pass. Car 1 1,900 50(2.6)

Sources: Japan Automobile Manufacturers Association, Inc. 1993 The Motor Industry of
Japan and others.

cope with international competition. Of course, plant TA and TF have been trying
to put the system into practice since start-up. Though Taiwan is very close to
Japan geographically and has a long history of business with Japan, local partners
did not admit to an advantage in adoption of the Japanese system before 1985.
When the Japanese went into Taiwan, they did so in a casual manner, and built
low volume type plants. Japanese companies have the power to manage a plant
even in the case of a joint venture in developed countries, but, in Taiwan, there are
two different cases that management authority is held by the local partner or is
passed to the Japanese side. The difference depends on the market scale, the
character of the local partner, and government policy. Taiwanese plants started
operation as a knocked-down type built on a small scale due to the restricted
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Table 3 Japanese Automakers’ Taiwan Manufacturing Operations

Plant Operation Entry Form Startof | Annual Products Emplovees Japanese
Start-up 4 J.V. Capacity Models ploy Expatriates (%)
Pass. Car 5 }
TB 1956 J.V. (Local) 1985 70,000 Track 5 3,549 14 (0.4)
TC 1969 J.V. (Local) 1974 40,000 !Pass. Car 2 4.380 2 (0.001)
TD  Dec., 1973 | J.V. (Local) 1986 87,000 ' Tk 5 1 5009 2 (0.001)
: . Pass. Car 1
TA ' May, 1984 | J.V. (Local) 1986 45,000 Pa,is‘ Car 1 1,867 34 (18)
| ruck 4
' Pass. Car 2
TF May, 1989 | J.V. (Local) 1986 42,000 538 11 (2.0)
: Truck 1

Sources: Interviews and others.

market. Then they increased production capacity and raised the number of local
parts. The capitalists or managers are Chinese. They do not like to rely upon
Japanese managers and choose independent management instead. We can expect
the same kind of situation in other Asian countries more or less.

II1. An Analysis of the Rate of Application

As mentioned above, both the U.S.A. and the U.K. have much similarities each
other but Taiwan is different from them regarding the character of plants and
management authority. How do they apply the Japanese production system there?

The Japanese production system is formed by three pivotal elements. The first
is a work site oriented work organization. Specific features are flexible work as-
signments, workers’ participation in work and improvement of it, and determina-
tion of wage and promotion by seniority and ability. Job tasks are assigned to a
team headed by a foreman. A job is not assigned to a specific worker exclusively
but reallocated flexibly within the team. Of course, each worker’s work load and
speed are determined precisely, but they are reallocated to other workers and
element tasks are reorganizable within the team. Workers are expected to be
multiskilled, performing various kinds of jobs. The foreman evaluates each worker’s
performance and the result of the performance evaluation determines wage in-
crease as well as promotion. The foreman set a work standard which reflects the
results of improvement activities. Workers are promoted within the work organiza-
tion while getting a wide range of skills. The second pivotal element is a rational
production control that eliminates waste completely. A plant keeps parts and stock
to a minimum level, and parts which are manufactured or stocked within the plant
are provided in accordance with final assembly requirements. The production in
previous stages and part manufacturers are required to synchronize with produc-
tion in the final assembly process. Ordinary workers are required to take responsi-
bility for the quality of the product so that time and materials are not wasted.
Workers participate in the “kaizen”, or improvement activities to eliminate waste
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and improve the quality of the product.

The third element is participative management in harmony with the work site
oriented work organization. Managers are required to grasp directly what has
occurred at the work site through on going communication. An open style office is
needed in the area of white collar workers. This allows employees who are inter-
ested in management targets to concentrate on rising in management through a
participative system, which includes small group activities, meetings at shops, and
conferences between management and labor union.

The JMESG created an internationalization model of the Japanese production
system », and arranged it into 23 items. We evaluate each element on a five points
scale to show an application ratio. If a practice of an item at the local plant is the
same as at the plant in Japan, we give five points. Conversely if a practice at the
local plant is the same as an indigenous firm, we give it 1 point. The evaluation
system allows us to recognize the rate of application at the local plant quantita-
tively even though it is not strictly precise. The quantitative analysis not only
makes it possible to understand the application situation of each item in quantity,
but it also makes possible to grasp the application pattern by grouping related
items. We have two different kinds of groupings called the “Six Groups Evaluation”
and the “Four Aspects Evaluation”. Regarding the first one, we classified the 23
items into six groups: “I. Work Organization”, “II. Production Control”, “III. Parts
Procurements”, “IV. Participation”, “V. Labor Relations”, and “VI. Parent-Subsid-
iary Relations”. We consider the work organization and the production control as
the core of the system, and place the other four groups as the framework for
making the core groups work well.

As for the “Four Aspects Evaluation”, we reclassified specific items out of the 23
into four aspect groups. The four aspects include “Human”, indicating human items,
“Material”, indicating material items, “Method”, showing the system-related items,
and “Result”, showing ready-made-related items. Of that, “Method” is difficult to
apply and “Result” is easy to bring in. This classification allows us to assess the
content of the technology transfer by analyzing the combination patterns of the
four aspects.

Now let us see the rate of application for the three countries. According to Table
4: Hybrid Ratio for Three Countries, the rate of application is as follows: both the
U.S.A. and Taiwan are 3.5, and the U.K. is 3.3. These ratios mean that all three
countries have an application of the system at a high level. The results of the
research study on auto assembly, auto parts, home electronics, and semiconductors
in North America in 1989, found the average rate of application was 3.3. Separate
industry averages were: auto assembly 3.5, auto parts 3.6, semiconductor 3.2, and
home electronics 2.7 (Abo et al, 1991). We concluded from the 1989 study that both
auto assembly and parts were an application-oriented type industry, and that
home electronics was adaptation-oriented. Thus, as far as viewing the application
situation from the average ratio, Japanese firms are managing their international
plants by applying the Japanese production system.

Generally speaking, there are many similarities in the environments of the

(2) Regarding the standard evaluation model for the 23 items of the Japanese production system, see
Abo et al., 1991:33-5.
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Table 4 Hybrid Ratio for Three Countries

United Sates of America United Kingdom Taiwan

L Work Organization 338 4l 88
1. Job Classification 4.8 5.0 5.0
2. Job Rotation 3.2 4.0 3.8
3. Education and Training 3.4 3.5 3.6
4. Role of Supervisor 3.1 4.0 3.4
5. Wage System 2.1 4.0 4.4
6. Promotion 3.2 4.0 34
IL. Production Control L34 88 38
7. Production Equipment 3.9 2.0 3.6
8. Quality Control 4.0 4.0 3.8
9. Maintenance 2.9 3.0 3.2
10. Operation Control 2.9 4.0 3.8
UL Parts Procurement 30 22 8.0
11. Local Content 2.3 2.0 2.4
12. Suppliers 3.8 2.0 3.0
13. Procurement Systems 3.0 2.5 3.6
_IV. Participation 89 38 3.9
14. Small Group Activities 2.7 4.0 4.0
15. Information Sharing 4.4 4.0 3.8
16. Unity 4.6 3.5 4.0
V. LaborRelations = 42 39 3.6
17. Employment Policy 4.3 4.0 3.0
18. Employment Security 4.9 5.0 3.6
19. Union 4.2 3.5 4.2
20. Grievance 3.2 3.0 3.4
. VI Parent-Subsidiary Relations 35 20 22
21. Ratio of Japanese Expatriates 3.8 1.5 1.6
22. Delegation of Power 3.3 2.5 24
23. Status of Local Manager 33 2.0 2.6
Total Average 3.5 3.3 3.5

Note: U.S.A. includes 9 plants with 2 plants in Canada. UK. includes 2 plants, and
Taiwan includes 5 plants.

U.S.A. and the U.K., whereas Taiwan is different from the two. That is to say,
there is an Anglo-American similarity in the work organization, the production
control, part procurements; the job classifications system, wages based on the job,
inflexible work assignments, clear division of labor between manufacturing work-
ers and quality control workers, and between skilled workers and unskilled work-
ers, and the possibility of important parts procurements within the country or from
neighboring countries. On the other hand, there is no job classifications system
which determines work assignments and wages in Taiwan. There wage is deter-
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mined by educational background and seniority as well as qualifications within the
company. Although Taiwan has not had a custom of having multi-skilled workers,
it is possible to implement the practice due to the nonexistence of a demarcation
system based on job classifications or titles. But I can see that the key weak points
in Taiwan are the fault of the systematic production system and a lack of self
procurement of key parts.

As mentioned above, Anglo-American similarity exists clearly in the work orga-
nization, production control, and part procurements, but Taiwan is different. Tai-
wanese work organization is similar to Japan but different from Japan in the field
of production control and parts procurements. So, in regards to environmental
patterns, the same features exist in the U.S.A. and the U.K., but Taiwan has
uniqueness. However, there is an interesting trend in the real application pattern.
That is, both the U.S.A. and Taiwan show a contrasting pattern in general, but the
U.K. shows a subtle trend, which is close to Taiwan in some groups. There is a
discrepancy between the expectable application pattern foreseeable from the mana-
gerial environments and the real application pattern.

Regarding groups which indicate a large gap of application rate among coun-
tries — such as work organization, parts procurements and parent-subsidiary rela-
tions — there exists an interesting difference between the real application rate and
the expectable application pattern based on the managerial environments. The
average rate of work organization indicates a 3.3 point for the U.S.A. On the other
hand, it indicates a 4.1 points for the U.K. and 3.9 for Taiwan, which means an
extremely high rate of application. The high rates for the U.K. and Taiwan are
because the U.K. plants adopt the Japanese-style work organization very flexibly
and Taiwanese plants adopt the system easily due to an institutional similarity in
the group. In addition, both the U.K. and Taiwan are close in points in the parent-
subsidiary group. The U.K. has 2.0 points and Taiwan has 2.2 points, showing the
attainment of localization of management. The U.S.A. has 3.5 points, meaning that
Japanese expatriates play an important role in plant management and local plants
rely on the Japanese parent firms in various fields.

An examination of the parts procurement group also points out a difference
among the countries with both the U.S.A. and Taiwan having 3.0 points and the
U.K. having 2.0 points. Japanese part makers make inroads in large numbers into
the U.S.A. and Taiwan, so some of them form intimate transaction relations with
assembly makers that are similar to the “Keiretu” used in Japan. Japanese assem-
bly makers must consider the strict local content rule on the part of the EC and
that not many part makers go into the U.K. or Europe, so the localization of
procurements grows there.

There are no distinguishable differences in the groups of production control and
participation among the countries, but there is a subtle difference in the labor
relations group. A 0.3 point difference exists between each of the countries. The
U.S.A. has 4.2 points, the U.K. has 3.9 points and Taiwan has 3.6 points. Japanese
firms take a careful stance against labor practices in the U.S.A. and the U.K. due
to adversarial practices in the past and choose a prudent response to them, though
experiencing an excessive reaction sometimes. Japanese make a prudent choice of
site location, are carefully in considering work ethic, are cautious in the selection
of employees, etc. On the other hand, they do not emphasize the Japanese style in
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Taiwan. As stated above, being different from the image attained out of the envi-
ronments for the three countries, the same application pattern is recorded by the
U.K. and Taiwan as for the work organization and the parent-subsidiary relations.
But the average points for labor relations which constitute a framework for apply-
ing the core parts of the system, such as work organization and production control
is rated at the highest in the U.S.A., second in the U.K. and the third, and lowest,
in Taiwan. This implies that Japanese firms pay careful attention in applying the
core elements of Japanese labor practices in the U.S.A. and the U.K.

Next, let us see the other side of the application by focusing on the Four Aspects
Evaluation (see Table 5). Comparing “Methods”, which are difficult to put into
effect in different environments, with “Results”, which are easy to put into effect,
the U.S.A. has a difference from the other two countries. Namely, the U.S.A. has
3.5 points for the methods and 3.4 points for the results, meaning that a high rate
of application in the methods needs a high rate of application in the results. Con-
trary to this, there is a gap in the application rates between the methods and
results in the case of the other two countries. The U.K. records 3.8 points for the
methods and 1.9 points for the results while Taiwan indicates 3.8 points for the
methods and 2.6 points for the results. Two countries apply the methods, that are
difficult to put into effect, at a high level without relying on the same high rate of
application on the part of the results. In other words, a high application level of the
methods is possible with a low application level of the results.

Breaking down the four aspects, both “Human methods” and “Human results”
record the same 3.6 points in the U.S.A. However, both the U.K. and Taiwan record
higher points in the “Human methods” and show lower points in “Human results”
than the U.S.A. As for the U.K., “Human methods” is 4.0 and “Human results” is
1.8. In the case of Taiwan, “Human methods” is 3.9 and “Human results” is 2.1.

I see the same trend regarding the “Materials” category, even though it is not as
clear as with the “Human” category. That is, although the U.S.A. records 3.3 in

Table 5 Four Aspects Evaluation of Hybrid Ratio for Three Countries

Human Material
Methods Results Methods Results Methods Results
U.S.A. 3.6 3.6 3.3 3.3 35 3.4
UK. 4.0 1.8 3.2 2.0 3.8 1.9
Taiwan 3.9 2.1 3.5 3.0 3.8 2.6

Sources: Calculation by the JMESG and author.
Notes: (1) Human Methods include Job Classification, Job Rotation, Education and Train-
ing, Supervisor, Wage System, Promotion, Small Group Activities, Information
Sharing, Unity, Employment Security, and Grievance.
(2) Human Results include Ratio of Japanese Expatriates and Status of Local Man-
agers.
(3) Material Methods include Quality Control, Maintenance and Procurement Sys-
tems.
(4) Material Results include Production Equipment, Local Content and Suppliers.
(5) Methods include both Human and Manterial Methods.
(6) Results include both Human and Material Results.
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both “Material methods” and “Material results”, the U.K. and Taiwan show higher
points in the methods than in the results. When the plants in the U.S.A. apply the
system at a high level, they need to bring the results to the same level for the
material category as well as the human category. But in the U.K. and Taiwan, it is
possible to apply the system at a high level without the same high level of applica-
tion of the results.

IV. Application Situation of the Japanese Production System

Japanese-affiliated auto plants in the three countries show an application orien-
tation of the system, but they have different types of patterns. Generally speaking,
the application pattern indicates a contrast between the U.S.A. and Taiwan. The
U.K. shows the same pattern as Taiwan. The following is a concrete explanation of
a real application situation under the six groups classification.

1. Work Organization

The average rate of application in the work organization group is 3.3 for the
U.S.A, 4.1 for the U.K. and 3.9 for Taiwan. Though all three countries express an
application orientation, it is a characteristic feature that both the U.K. and Taiwan
display an especially high rating in this group. As stated earlier, one of the basic
constituents of the system is a work site oriented work organization. We have
identified six items as parts of the group: job classification, job rotation, education
and training, role of supervisor, wage system, and promotion. Looking at the local
environments of the three countries, it is impossible to deny an existence of simi-
larity between the U.S.A. and the U.K. The job determines work content and wage,
and the job ladder constitutes the promotion route. Work content or position is
fixed due to job contracts. An improvement in the work flow is a task for industrial
engineers and workers do not take part in it. Even though there is a difference
between the U.S.A. and the U.K. in the way the job is controlled by the union
(Tolliday and Zeitlin, 1987), they have much in common in their work organization,
especially when compared with Asian Japan and Taiwan.

Contrary to this, under the Japanese system, a concept of job which plays an
integral role in the work organization in the above two developed countries does
not exist. Wage system, work, and promotion are not connected by the integral job
concept. Educational background, length of service and job qualifications within
the company serve as pivotal elements which form an employee’s order within the
company. Wage is determined by educational background, seniority and ability.
Work scope is prescribed widely, and job rotation is implemented systematically.
Promotion follows within both position and company qualifications. Workers are
expected to be multiskilled and to take part in “kaizen” or improvement activities.
According to our field research, traditional work organization in Taiwan is similar
to Japan and different from the Anglo-American type. There is a qualification
system only effective within the company and does not exist as an integral job
concept which determines work scope, wage and promotion ladder. The company
qualification is determined by educational background, length of service and per-
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formance evaluation. But performance evaluations have been done by the foremen
under vague standards. There has not been a job rotation system nor have workers
expected to be multiskilled. Accordingly, traditional Taiwanese work organization
is similar to Japan in that educational background, length of service and company
qualifications rank the employees.

So both the U.S.A. and the U.K. have much in common with the traditional local
work organization, whereas Taiwan has much in common with Japan. How about
the real application pattern?

We presumed that Japanese firms would have difficulty in applying their sys-
tem in the U.S.A. and the U.K. and no difficulty in Taiwan. In reality, they apply
the system successfully in all three countries. Japanese firms realize their unique
work organization in an alien environment. So the rating points of the work orga-
nization are high in the three countries. However, the U.S.A. is different from the
other two countries. The average points in the work organization is 3.3 for the
U.S.A., 4.1 for the U.K,, and 3.9 for Taiwan. The points of the U.S.A. are lower
than the other two. The U.S.A. scores significantly lower points than the other two
countries in such items as job rotation, role of supervisor, and promotion.

At first, let us examine the job classifications which show almost the same
points for the three countries. Simplification of the job classifications is a precondi-
tion for implementing the Japanese-style work organization in the U.S.A. and the
U.K. In fact, they realize the simplification of it. Though traditional American auto
plants have nearly 100 jobs including both the skilled and the unskilled, Japanese
plants changed them into 2 categories, production and maintenance. In the UK.,
Japanese plants also have two categories for workers. On the other hand, they do
not need to change the job classification system in Taiwan, because such a system
has never existed. In this way, Japanese firms succeed in making preconditions in
order to set their own flexible work organization in the three countries, even though
the process was different, by reforming the traditional job classifications in the
U.S.A. and the UK. and by adapting themselves to the traditional customs in
Taiwan. As a result, job classification gets high rating points of 4.8 in the U.S.A.
and 5.0 in the other two countries, which means having virtually the same system
as Japan.

Like this, other items show high rating points of over 3. The American plants
display lower points than the others. Of those, the item of wage is a very low 2.1
for the U.S.A. Whereas the U.K. is 4.0 points and Taiwan is 4.4 points, which
means they are very close to Japan. The most important difference between the
U.S.A. and others is whether or not they introduce performance evaluation as a
deciding factor of wage. In the U.S., wage is determined by simplified job classifica-
tions with an hourly rate. They do not use performance evaluations as a determi-
nant of wage. On the other hand, in the case of British plants, all employees are
treated as the salaried and performance evaluation was adopted as a determinant
of wage level. Also in Taiwan, performance evaluation was adopted as in Japan. So
both the U.K. and Taiwan use the merit system which reflects the workers’ atti-
tude or result, so their rating points are higher than those of the U.S.

The Japanese system requires workers to be multiskilled, to be responsible for
quality control and partially maintenance, and to participate in kaizen activities.
Because they are required not only to do assigned tasks but also to perform a wide
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range of tasks, and because they are expected to have a high morale, to take care of
other team members’ tasks, and to keep concentration and judgement on tasks,
such workers deserve to be treated equally with white-collar workers regarding
their wage system. Plants in the U.K. and Taiwan implement the wage system in
order to raise up expectable workers.

British plants display the highest rating of 4 points regarding such items as job
rotation, role of supervisor, and promotion. The second highest rating is Taiwan
and then comes the U.S. In the British plants, managers ask workers to do job
rotation systematically, so that workers are able to perform a wide range of differ-
ent tasks. The foreman performs both workers’ management and production con-
trol and meets kaizen activities aggressively. Regarding promotion, there is no
limit of upward promotion within the company and recommendation by a direct
supervisor is necessary as the first step. Therefore all three items rate 4 points in
the U.K. In other countries, Japanese plants implement their own system. But
there is a disparity in operating levels among plants, so the ratings are a little
lower than the U.K.

2. Production Control and Parts Procurement

Here I'd like to explain an application of Japanese-style production control which
eliminates waste completely and puts great importance on quality. The average
points for the production control groups is 3.4 for the U.S.A., 3.3 for the U.K. and
3.6 for Taiwan. They show a basic application orientation and have no distinguish-
ing differences among them. The group is formed by four items; production equip-
ment, quality control, maintenance, and operation control. Of that, according to
our four aspects evaluation model, only the production equipment item belongs to
“Material results” which means ‘ready-made’ and easy to bring in. The other three
items belong to “Material methods”, which are assessable at an applied level of the
system.

Concerning local environmental conditions for production control, as expected,
both the U.S.A. and the U.K. have many similarities. Taiwan is different from
them, because there exists a difference in the basic manufacturing capabilities
between developed countries and newly industrialized countries. Of course, there is
a difference between the U.S.A. and the U.K. The U.S.A. is the birth place of
Taylorism and Fordism, whereas the U.K. has lagged behind in the adoption of
American-style mass production. This difference should not be forgotten, however,
even when considering it, the two countries have common environments in com-
parison with Taiwan. Quality control and maintenance have constituted special-
ized jobs and have kept demarcation against production jobs. Therefore there has
been an established production system with an inflexible, stiff style in the devel-
oped countries. But, in Taiwan, they have a weak manufacturing foundation due to
late industrialization. They can not provide all the necessary parts. Also, mainte-
nance workers have not been promoted sufficiently and ordinary workers do not
have the necessary quality consciousness to compete with the world market. So
regarding production control, it is possible to note that the U.S.A. has established a
mass production system and the U.K. has established a manufacturing system
based on skilled workers, but Taiwan has weak manufacturing capabilities, espe-
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cially in the automobile industry.

How about the real application pattern? As for production equipment, while the
rating is 2.0 for the U.K., which means adaptive, contrastingly, the U.S.A. is 3.9
and Taiwan is 3.6, which means they have application orientation. In the case of
the U.K,, because a restructured plant takes advantage of using old equipment, the
rating points becomes low. Regarding quality control, maintenance, and operation
control, the highest ranked is the U.K., the second is Taiwan and then comes the
U.S.A. In the UK, foremen and workers use the Japanese-style quality control
and operation control flexibly. Concerning quality control, British plants imple-
ment the Japanese way of “built-up quality within the manufacturing process”, in
which ordinary workers have responsibility for quality. Surprisingly, whereas the
brother plant in the U.S.A. takes after the American system that allocates special
workers to check quality, the British plant, having the same parent company,
implements the Japanese system thoroughly. Also, concerning operation control,
foremen set a work standard and take part in line balancing. British plants are
prominent in taking on the Japanese system flexibly. In the case of the other two
countries, a Japanese-style quality control has been adopted. The reason why the
rating for maintenance is less than 3 points, not as high as others, is that skilled
workers are hired separately from ordinary workers and they can not perform
preventive maintenance yet. As stated above, a Japanese-style production control
system is applicable ‘even in the U.S.A. and the U.K., where the job demarcation
system is deeply rooted.

Regarding parts procurement, there is an environmental similarity between the
two developed countries and Taiwan is different, since it is just newly industrial-
ized. It is possible to procure parts in developed countries, but Taiwanese part
makers can not provide key parts yet. Setting aside the manufacturing of parts,
developed countries have established procurement systems which are different from
the Japanese JIT system. Therefore adoption of the Japanese system is not easy.

In reality, parts procurement’s rating points as a group are not as high as other
groups. Both the U.S.A. and Taiwan are 3.0 and the U.K. is an especially low 2.2.,
where all three items received about 2 points. The rating of this group depends on
the local government policy and an advance from the Japanese part makers. Re-
garding the U.K., where the points show an adaptive stance, the EC requests a
higher rate of local content than the others, so Japanese firms must adapt to it. In
addition, although many Japanese part makers go into the U.S.A. and Taiwan,
they don’t advance into Europe in large numbers. The low rating points in the U.K.
reflect this passive attitude of the part makers. On the other hand, in the U.S.A.
and Taiwan, assembly plants procure parts from Japanese-affiliated makers and
partially implement JIT procurement practice. So the scores are over 3 points in
each of the two countries.

In this way, this item’s group displays relatively fewer points than the others,
because these points are influenced by local government policy and the advance-
ment policy by the part makers.

3. Participation and Labor Relations

Regarding the participation and labor relations, there are similar local environ-
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ments in the U.S. and the U.K. but Taiwan is different from them. Due to the
tradition of a class society in the U.K. and the tradition of the immigrant society as
well as a following for British institutions on the part of the U.S.A., relations
between management and labor have been adversarial. Workers have been dis-
criminated against in the wage system and in working conditions. Because such a
relationship of opposition has been continued, a consciousness of “them versus us”
has been prominent and there has been no room for a participative consciousness
to develop among workers. Contrary to this, in Japan, managers have put great
importance on having harmonious relations with workers since the end of World
War II. Japanese companies have established firm practices to make management-
labor relations stable and interactive: Those practices include workers’ participa-
tion in working through small group activities, the participation of management in
meetings on the shop floor and through a consultation system between manage-
ment and the union.

There are no noteworthy differences regarding participation groups among the
three countries; 3.9 for the U.S.A., 3.8 for the U.K., and 3.9 for Taiwan, displaying
an application orientation at a high level. Japanese local plants try to initiate
various kinds of participative measures: small group activities, meetings, open-
style offices, cafeterias for all employees, social gatherings, uniforms, etc. It seems
that Japanese managers have been taking a more active stance towards stimulat-
ing participation in the U.S.A. and the U.K. than in Taiwan. It is possible to
assume that the reason for this is that Japanese managers are afraid that the
workers’ traditional adversarial attitude against management may appear. One
notable item is small group activities. Although all three countries implement
them, the U.S.A. reveals the lowest rate of participation among the workers at
about 30%. So the rating for the U.S.A. is a very low 2.7, whereas the other two
countries are 4.0. A small number of Americans are interested in the activities,
but, unlike Japan, it seems to be difficult for all of them to participate.

It is very interesting that the labor relations group displays a contrasting rating
to the work organization group. Based on the traditional local environments, both
the U.S.A. and the U.K. have much in common in their work organization, partici-
pation, and labor relations. Conversely, Taiwan is different from them and similar
to Japan. As stated above, real application patterns are different from environmen-
tal similarity. Regarding work organization, the rate of application for the U.S.A.
is relatively low at 3.3, but the other two countries are relatively high; the U.K. is
4.1 and Taiwan is 3.9. However, in the case of labor relations, the ratings are
reversed; the U.S.A. is the highest at 4.2, the second is the U.K. at 3.9, and the last
is Taiwan at 3.6. So the three countries score high points, which means the system
is applicable, in one sense. At the same time, interestingly enough, the order of
each country’s application rate is also highest in the U.S.A., second in the U.K. and
lowest in Taiwan. Because managerial environments are not supportive to the
Japanese system in the U.S.A. and the U.K,, the plants in the two countries put
great importance on the labor relations which constitute a framework for smooth
working conditions for the work organization and production control. As a result,
Japanese companies succeed in applying harmonious labor relations. Japanese-
style labor relations are supported by workers due to egalitarian measures for all
employees and cooperative labor relations.
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Now let us see how labor relations are taken care of item by item. The ratings
for the employment policy are 4.3 points for the U.S.A., 4.0 for the U.K., and 3.0 for
Taiwan. So the two developed countries get higher points, because Japanese plants
there chose rural areas as site locations very carefully, they considered the work
ethic and the low turnover rate and they hired workers prudently through various
selection steps. Contrary to this, Japanese plants did not thoroughly implement
their way in Taiwan, partially because local partners have the initiative in man-
agement.

Regarding job security, Japanese firms in the U.S. and the U.K. attach great
importance to long term employment. When production volume decreased due to
bad sale conditions, they did not resort to lay-offs. The policy of long term employ-
ment is consistent with the simplification of job classification logic. That is to say,
because one of the functions of large numbers of job classifications in America has
been recognized to serve to keep employment as a function of the labor union,
Japanese plants must show they can secure jobs under simplified job classification.
So the job security item for the U.S. is 4.9 points and 5.0 points for the U.K., which
are both very high. Japanese plants put great importance on job security even
under a great burden in order to have stable labor relations and also to have a
comparative advantage against local indigenous firms that occasionally resort to
lay-offs. Interestingly enough, both job classification and job security are almost
the same high ratings in the U.S. and the U.K. I can see a logical consistency in
the way these two items can apply to the Japanese system in different managerial
environments. Of course, Taiwanese plants put great importance on job security as
a policy. But one plant where the local partner has an initiative in management is
not particular about it. Therefore the average points are only 3.6.

Japanese plants take a prudent stance to labor unions, of course. In the devel-
oped countries, labor unions are organized by industry or occupation, but in Japan
and Taiwan, they are organized within the company. Japanese firms are very
sensitive to unionization and its stance against management. In the U.S., the main
trend of Japanese plants is to reject labor unions. Whether or not a union exist at
plant depends on the entry form. In the case of sole entry, they reject unionization,
and in the case of joint venture with one of the Big Three, they allow it. In the
U.K,, two plants have labor unions. In Taiwan, though unions were organized after
the lifting of martial law, troubles between management and labor are very few. In
this way, Japanese-affiliated plants put great importance on such items as partici-
pation and labor unions in the developed countries, seeming to sometimes have
excessive concern for them. As a result, the rating points become very high. On the
other hand, in Taiwan, they do not worry about participation and labor unions as
they do in the developed countries, due to the institutional similarity with Japan.
They do not need to do so, because of less trouble with labor unions.

4. Parent-Subsidiary Relations

Here I would like to explain the relationship between parent companies and
local subsidiaries. Such items as the ratio of Japanese expatriates, the delegation
of power, and the status of local managers are the subjects that are included in this
category. Generally speaking, parent-subsidiary relations are influenced by local
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managerial environments and an advance strategy by the parent company. The
Japanese parent company has strong intentions to keep intimate relations so that
they can control subsidiary. They dispatch many Japanese into the plants in devel-
oped countries, because their established systems are different from Japan. Con-
trary to this, plant management will be possible through fewer Japanese expatri-
ates in Taiwan, due to its environmental similarity with Japan. Almost the same
expectation will be possible according to an advance strategy and the rate of share
holdings. In the U.S.A. and the U.K,, Japanese companies built large scale plants
with state-of-the-art facilities by investing a large amount of money and Japanese
managers took an initiative in management whether the entry form was sole entry
or joint venture. On the other hand, in Taiwan, all local plants are joint ventures
with local firms. So it is possible to presume that American and British plants will
display the same high ratings, whereas Taiwanese plants will differ with only low
ratings.

However, in reality, only American plants receive high rating points. British
and Taiwanese plants receive low points. Namely, the rating points of this group
are as follows: the U.S.A. is 3.5, the UK. is 2.0, and Taiwan is 2.2. American
plants show they are an application type, but British and Taiwanese plants are an
adaptive type. Here again I can see characteristic feature of the British plants
which are adaptable to the Japanese system in some depth, likewise of the work
organization.

In the ratings by country, the U.S.A. scores over 3 points in each of the three
items: the ratio of Japanese expatriates is 3.8, the delegation of power is 3.3, and
the status of local managers is 3.3. Contrary to this, both British and Taiwanese
plants score 1 point in the ratio of Japanese expatriates; the UK. is 1.5 and
Taiwan is 1.6. The two countries go up to 2 points in such items as the delegation
of power and the status of local manager (see Table 4). It is possible to assume that
the Japanese system is introduced on the initiative of Japanese managers. As a
matter of fact, a standard practice of plant management is to dispatch many Japa-
nese (see Table 1). Only plant AB thoroughly entrusts management to local manag-
ers. On the other hand, regarding the U.K,, the points indicate that local managers
had an initiative in the adoption of the Japanese system. This image is correct in
the present situation. But I should consider another side. Two plants were operat-
ing when I visited the U.K. Of those, the parent company of the plant BB which
produces passenger cars had a policy of localization of management. The brother
plant in the U.S.A. has 0.3% Japanese expatriates, which is an extremely low rate;
and the British plant has 1.1% Japanese expatriates, which is also a low rate. The
other one plant operating in the U.K. is a joint venture and the parent company
has no room to invest much there. Even when considering such a special situation,
it is surprising to realize the localization of management is at such a high level in
the U.K.

Also in Taiwan, the Japanese system is applicable through the initiative of local
managers. As mentioned earlier, three out of the five plants leave management
power to local partners in Taiwan. Japanese have the management power in the
other two plants. In spite of this situation, the application rate is very high in
Taiwan. So an application of the Japanese system is possible through a local
partner’s initiative in Taiwan. Local managers understand and master the Japa-
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nese system very well. This is dependant on Taiwan’s institutional similarity with
Japan as well as local managers’ ability to understand the Japanese system. Dif-
ferent from the general expectation based on local environments, only American
plants have strong connections with the parent company regarding this group.
Plants in the other two countries are inclined to be more independent and more
autonomous.

V. Concluding Remarks

The main purpose of this paper was to explain the international transferability
of the Japanese production system by focusing field research results on Japanese-
affiliated auto plants in the U.S.A., the U.K. and Taiwan. The theoretical frame-
work for the study was “Application-Adaptation Dilemma Model”. The model helps
study the applicability of the Japanese system with relation to local environments.
We also created an internationalization model, which is made up of 23 items, to
investigate the activities of Japanese multinational enterprises. In addition, we
reclassified the 23 items into two different evaluation groups: “Six Groups Evalua-
tion” and “Four Aspects Evaluation”.

In conclusion, first, it is possible to transfer the Japanese production system
into the three countries, which all have different managerial environments. Inter-
national transferability is identified by the high rate of application points.

Second, there is a gap between an expectable application pattern and a real
application pattern. It is normal that Taiwanese plants display a high rate of
application because of the institutional similarity with Japan. Also it is normal
that American plants have a different application pattern with Taiwanese plants,
because the managerial environments are extremely different from each other.
British plants, which have the same managerial environment with the U.S.A. origi-
nally, show flexibility in taking on the Japanese system and demonstrate the same
application pattern as Taiwanese plants in some groups.

Third, according to the “Four Aspects Evaluation”, almost the same application
pattern is identified. The American plants apply both “methods” and “results” at
the same rate. This means that a high rate of application in “methods” becomes
possible if it accompanies the same rate of application of “results” in the U.S.A.
Contrary to this, both British and Taiwanese plants show higher points in “meth-
ods” than “results”. That is to say, “methods” which are difficult to bring into
different environments are applied at a high level without a high rate of applica-
tion of “results”.

Therefore, according to the analysis, the Japanese system is transferable to the
three different countries, and it is very interesting that the British application
pattern shows a similarity to Taiwan. I should do research on the other two British
auto plants at a later date.
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