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Japanese Monodzukuri and Industry 4.()D

Hiroshi Tanaka

1.0 The aim of this presentation is two. The first is to clarify what is Monodzukuri
manufacturing in Japan; where it was born, grown and matured in what historical
conditions of its economy and society. Secondly, we would like to clarify what meaning and
importance Germany's strategic proposal of Industry 4.0, as a new and advanced production
system have for Japan, South Korean and China from the view-point of this Mondzukuri

manufacturing.

1.1 What is Monodzukuri manufacturing in Japan ? Modular versus Integral type of
production architecture
The term “Monozukuri” and heart of hospitality are now buzzwords in Japan. Many
Japanese believe that manufacturing has pushed up our country to industrial powers and
more developed economy in the present world. We also expect that it is this type of
manufacturing in the industry and heart of hospitality in the service sector to recover and
revitalize the current, rather stagnating Japanese economy in confusion. Let's skip heart of
hospitality because of less time now. Let’s focus only on Monozukuri. Then, the following
questions immediately come to mind; What is different from Japanese Monodzukuri
manufacturing and production or manufacturing in the term of economics ? In General,
Monodzukuri means high-quality, relatively low-priced production with craftsman techniques

and skills. It is not enough definition. Then let’'s define it more precisely.

1.2 From the viewpoint of architecture, product/production has two types as an ideal
type; Architecture means a design philosophy when constructing buildings or artifacts.
Please look at this figure; Production means repetitive transcription of design information
expressing this design philosophy and embedding it into media called material. We have
two types of the architecture of product/production. To understand the difference between
the two types, please look at the next two figures. The left is a personal computer and the

right is a passenger car. Where is the difference between the two ?

1.2.1 PC can be produced by amateurs simply by assembling independent functional
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parts with various performances. A single part/component has one function, and it can be
assembled simply. This part/component is called a module, and its architecture is called a
modular type. The next figure shows how this architecture is formed as a model; Inter-
parts, inter-functions, and lines connecting parts and functions, so-called interface is very

simple.

1.2.2 On the other hand, we can look at a passenger car on the right side. It is a
representative of an integral type of product/production architecture. Performance and
specification are subtly adjusted to each other from the design stage to the assembly
stage; These parts are engine, tire, suspension, brake and so on. Only through mutual
coordination, we can meet conflicting criteria such as high speed, acceleration, stability,
emitted gas environmental standards, ride comfort and price which the market requires
simultaneously. To meet conflicting criteria is expressed as fitness. Please look at the
following figure. It shows how this is figured as a model. Unlike the previous modular
type, you can see that there are many lines between parts and parts, functions and
functions, and parts and functions, and these lines are complicatedly crossed. Integral type
of production/product architecture refers to these interactions and mutual coordination. It
is more sophisticated one and higher level of this integral production/product that Japanese

are good at producing and that has international competitiveness.

1.3 The difference in this architecture can be seen in the service sector as follows;

The left is a modular type and the right is an integral type.

1.4 Please look at the matrix table; The horizontal axis shows difference between
integral type and modular type, while the vertical axis shows closed type and open type of
production. The closed type means that design information is created inside the company
while the open type expresses design information is created outside the company. You can
look at rough differences by country. It is Japan that is good at integrally closed
production. Europe is good at design and brand based integral production, and at the same
time Europe is good at modular type production. The former centrally-planned economy
countries used to be good at closed and modular type of production. USA is good at open
and modular type of production. According to Japanese experts, South Korea seem to be
similar as Japan. And China is good at converting integral type of production into an open

and modular style of production.

2.0 Monodzukuri: Secret of the birth of the integral type of production architecture
Let's return our topic to the Japanese manufacturing. Unlike an open modular type of
production, fitness in terms of closedness and integral production requires a stubborn and

(751)



226 A fERES (556758 55 - 6%)
persistent attitude of producers to production, that is, the spirit of Monodzukuri

manufacturing. It requires a producer multi-skill, and multi-work or multi-job to be done at

the same time.

2.1 Let's Look back on the Japanese economic history from the end of the Heian period
to the Kamakura period. We had social innovation in 12% and 13" century, transformation
from the old Buddhism to the new Buddhism. The new Buddhism is Mahayanist Buddhism,
meaning that people’s soul can be relieved through the benevolence of Buddha. People
started to be conscious of Buddhist salvation during continuous improvement of handicraft
skills in everyday works. People wanted to realize its achievement in higher and higher
level. Here you can see the birth of the original prototype of the Japanese spirit, in a sense

that Japanese people feels identity in working.

2.2 However, the Kamakura period did not have provided the production system
fitting with this spirit of manufacturing. It was in the latter half of the Edo period that the
production system fitting with this spirit of manufacturing was born. It is a small-scale
production system based on family (ownership). This is also called Te’ (family) system,
born in agriculture and handicraft. Here developed combination among dispersed producers,
and technology complex to produce advanced finished products. Here, we can see coalescence
of business profit principles as an enterprise and life-supporting principles as a family. This
technology complex and coalescence gave birth to Industrious Revolution, not Industrial
Revolution, like in England, This Ie family system was accompanied by popularized morals.
This popularized morality was born from a mixture of Confucianism, Buddhism, Shintoism,
and others. It comprehensively covered all virtues such as diligence, saving, honesty, and
filial piety. It supported self-discipline of people. This popularized morality showed great
effects in modernization of Japan, but It prepared no modern technology for the Industrial

Revolution.

3.0 Monozukuri after Meiji Restoration and after World War II: Start to give birth to
Integral type of Production Architecture

The Meiji Restoration (1868) and its government implemented liberalization of trade
(external opening) and relaxation of various national regulations and implementing unique
specific industrial policy. Its implementation resulted in emerging three types of integral
industrialization. First, joining new industrial materials and domestically produced low-
priced production facilities (production means), we have promoted exports to the external
market without importing capital goods. Secondly, the establishment of government-owned
and government-run factories made it possible to greedily absorb information, technology,
education and management know-how from Western Europe. Thirdly, production-sites
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focused-and-based on management was emerged in private firms. This management was
succeeded to Japanese companies as a Japanese style management system after the WWIL

Popularized morality was reproduced among private enterprises as well.

4.0 High economic growth after the WWII and prosperity of Japanese style of
manufacturing

We do not need any other words for explaining the development of the Japanese
economy after the WWII and prosperity of Japanese style of manufacturing. Only one
explanation should be added; As in the postwar socialist economies suffering from “shortage
of economy”, postwar Japan also suffered from shortage of economic factors to introduce an
American type production system; Fordism. First, capital and management resources were
decisively lucking. Second, it was therefore impossible to select technologies that required
excessive capital equipment investments. Third, while domestic demand was rapidly
expanded, there was no adequate income growth corresponding to the expanded demand.
Segmented domestic market of low level of income with relatively little difference forced
Japanese companies to develop products for relatively poor consumers (low price, and
energy saving type of consumption). This resulted in the innovation of a flexible production
system. These three unfavorable conditions raised Japan's monozukuri to be internationally
competitive in the era of lightweight, thin short and small preferred goods after the oil
shocks period since 1970’s. This success is so-called “a lucky break” or successful injury.
Especially Ie-type management system and popularized morality was succeeded in the

attempts to introduce American style of corporate management system.

5.0 Monodzuri Manufacturing in Japan and Industry 4.0

let’s skip the bubble economy and the post bubble economic period. Especially in the
21st century, we talked a lot about the withdrawal and decline of Japanese electronics and
consumer electronics manufacturers from international markets. We are in an era of Global
digitalization now. This revealed the limits of manufacturing power in Japan, and the
necessity and inevitability to transit to and promote a modular type of production
architecture. The symbolic argument is that Japan is lagging Industry 4.0 strategy or
smart factory from Germany with one cycle delay. Let's observe this Industry 4.0 from
the viewpoint of the production architecture; The production space is stratified into three

layers as shown in the following figure.

The top layer, Zenith, High sky is a gravity-free and non-constrain world; ICT and Al
are operating. The design of this space is an open, modular type of architecture. GAFA
(Google, Apple, Facebook, Amazon), the leading platform companies of US, are doing
winners-take-all business. Here are no Japanese companies now, and they are sure not to
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appear in the future in this High Sky. Chinese enterprises, Bath (Baidu, Alibaba, Tencen,

Huawei) are challenging these platform companies

In contrast, the ground, Nadir is the third, bottom layer. Here is gravity, living human
beings’ life and work. It is full of various constraints. Rather an integral type of production
architecture has a superiority in this space. The market is seeking more complex and
more sophisticated products. Japanese and German companies have kept their comparative

advantage here. Neither US companies nor Chinese companies have strong advantage.

Let’s look at emerging low air space. It is connecting this high sky and this ground with
ToT, Al and Big Data. This low spatial space is not yet completely controlled by the
complete digitization and automation from the high sky. In response to the movement from
the sky, Germany launched the national strategy, Industry 4.0, to avoid German companies
becoming subcontractors of ICT platform gigantic enterprises of the US. Japanese
companies have succeeded in partially automating and digitizing production processes and
sites based on high flexibility capability, but Japan is not successful to realize automation
and digitization of the whole factory, inter-factory interface inside the enterprise and the
entire enterprise. They are based on closed production architecture. Japanese business is
pursuing openness to Asia, especially Southeast Asia. What kind of strategy will Chinese

companies and South Korea adopt ?

6.0 Let us summarize the conclusion. The world market is still seeking integral
architecture type of the product/production. However, it needs a higher quality and more
sophisticated product and service. We have two problems in Japan; (1)In the future, who
and which country controls the low-altitude space where which fields are newly emerging.
(2) popularized morality is disappearing among Japanese producers and workers, and the

number of workers themselves is absolutely declining in coming aging society.
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