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m Abstract

Paper and the process of making it were invented 2,000 years ago. Since then, paper has been used worldwide
as a carrier of information for civilization. The process of making paper was modified to that of mass production in
the industrial revolution and was developed to recent modern papermaking.

The original papermaking method arrived in Japan in the 7th century and evolved as the hand—-made washi
industry until the Meiji era. Then, the mass—production process was introduced from abroad, and a new kind of
paper industry started in Japan. That industry was completely ruined in World War II. The paper industry,
however, quickly recovered and became the second largest producer in the world within a short time. Though the
recent big expansion in China forced Japan to the third largest producer, Japan is still an important player in the
world.

As we see paper everyday, we do not notice that its quality is quite different from that of fifty years ago. The
process of making paper also advanced significantly resulting in increased productivity and efficiency of
production. The technological development of manufacturing paper in the last fifty years is the subject of this
paper.

In the 1950s and 1960s, paper mills in Japan were located in areas where wood resources were available, and
their capacities were 100 to 200 tons per day. Then, increasing demand for paper caused a wood shortage, and
the newsprint market became open to imports as tax barriers were gradually reduced. The Japanese paper
industry had to compete with technological efforts. One important technological development in the industry,
which started in 1964, was to import wood chips from abroad by chip carriers. The industry became free from the
limit of domestic wood supply and could build large integrated pulp and paper mills near ports, which could harbor
large ships. Now, several mills are producing more than 3,000 tons of paper per day, which is the largest
production capacity in the world.

The population of Japan is about 127 million people. They live on small islands and consume 240 kg of paper per
capita in a year. This means that a large amount of waste paper is available. The technology of recycling old
newsprint to newsprint production has been developed since the 1980s. Now, up to 70% of the total pulp of
Japanese newsprint is recycled fiber. This unique use of the resources, imported chips and recycled fiber, enables
Japan to remain one of the biggest paper producers in the world.

Along with the resource development, technological efforts in production in the paper industry have also helped
Japan to be competitive internationally. The technological capability of production is defined as having equipment
of high productivity, operating it with high efficiency, and producing products with high reliability and good cost
performance.

In the 1960s, Japanese equipment makers became licensees of the leading foreign equipment suppliers and
introduced the newest technologies to the Japanese paper industry. Japanese paper companies were open and
quick to invest in those technologies and improve their productivity. For example, ordinary paper machines in the
1950s were 3.5 m wide and ran at the speed of 300 m/min. In 2000, the widths were 10 m and the running speeds
were 1,800 m/min. That demonstrates that Japanese paper companies were able to understand the benefit and
risk of investing in new technologies. They also worked together with suppliers, modified the equipment, and
accumulated know—how about the equipment, some of which were transferred worldwide. There has been a
trustful relationship between paper companies and equipment suppliers in Japan.

One of the characteristics of the Japanese technology is to operate equipment with a high efficiency. Operating
efficiencies of paper machines in Japan have been more than 90%, and that figure is very rare in other countries.
This efficiency is dependent on efficient paper machine operation as well as on the fact that mills are properly
managed from material supply to product delivery. That is like culture nurtured in the mill, which is gradually
transferred abroad by technological exchange and overseas investment.

The other characteristic is the reliability of the product. Though strict quality demands made by Japanese news
printers have been enforced, the industry has been eager to satisfy customers as much as possible. This attitude
results in a product of high reliability, so few newsprint supplies are imported.

The unique development of the Japanese paper industry faces a new circumstance. Historically, the domestic
market was expanding along with the GDP. The industry wanted to control the market by itself, and that
happened. As the domestic market became saturated, a need to compete in the world market arose.
Technological expertise, which makes products competitive internationally, is needed. At the same time, there is
a need to satisfy Japanese customers who demand quality.
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Imaging is the culture which only human beings can make use of freely. Our ancestors had possessed the
culture to exchange, communicate, and record information by means of images since primeval age when they had
no civilization at all.

The camera was invented, and has evolved as a tool to record images easily and accurately.

The origin of the camera goes back to Camera Obscura which was a tool to draw a picture, tracing an image
which focused on a screen in a dark box through a pin hole or a lens. Cameras had been developed as tools to
record images by means of an opto—chemical reaction since Daguerreotype, the first camera, was announced in
1826 until early 2000s.

On the other hand, in 1981, an electronic camera also known as the “Floppy Camera”, which converts the
captured images to electronic signals by an image sensor and records it on an exclusive floppy disc, was
developed. This Floppy Camera was the first camera which adapted electronic still pictures recording apart from
conventional silver halide cameras.

However, the Floppy Camera, which appropriated the technologies employed in existed Video Cam Coders to
view images on a TV screen, didn’t have enough image quality to replace the silver camera market.

At almost the same time, Toshiba announced a prototype to record images digitally for the sake of improved
image quality. It indeed made improved image quality possible by means of digital signal processing instead of
traditional analog ones, preventing dropout occurring in the recording and reproduction stages. However, it was
of no practical use because of the recording media, which was an audio cassette tape, and poor image
compression technology. It took long reproduction time with poor image quality which was provided just for
image playback on a TV screen.

In late 1980s, Flash Memory, which is a non—volatile semiconductor mass storage, was developed and a digital
still camera (DSC) which records image signals in the semiconductor memory was announced. But it could not
replace the silver halide cameras because of poor image compression efficiency, high expense over 1 million yen,
and poor image quality which was not enough for printed images just enough for viewing on a TV screen.

JPEG, a image compression technology with high efficiency and high performance, was published as an
international standard in 1992, and a standard for consumer DSCs which adopted the JPEG was proposed from
Japan. At the same time, the price of memories had decreased, then QV-10 which was launched in 1995 with a
sales price of 65,000 yen and QV-10A launched in the next year with 19,800yen triggered the expansion of the
consumer DSC market.

The middle of 1990s was a period in which personal computers showed rapid expansion and then frequency to
exchange images between computers through internet increased. It was also a period in which digital electronic
appliances such as DTV’s and DVD'’s started spreading into the Digital Information Ages.

The DSC is a device which not only makes good use of merit of digitalization, but also a device which
established a status as a picture capturing peripheral in a digital environment surrounded by PC’s, the internet
and printers. As the restriction of image size had been removed on a PC screen, and reproduced image quality
has remarkably improved, now the annual total DSC market exceeds 1 trillion yen, catching up with silver halide
cameras in 2000 at an amount, and in 2002 at total production. Technologies and format developed for DSC’s
have been transferred into mobile phones opening up a new market field of image communication devices.

It should be noted as the back ground of the fact that the DSC matured in Japan and conquered the world
market, that the technologies required for DSCs had been fostered in Japan. Japan was able to maintain the
leadership of this market by Japanese electronics manufacturers who had been leading the world market place and
who entered into the DSC market. In addition to this, it can be mentioned that Japanese industries played a
leading role in unifying DSC standards to avoid unnecessary confusion among DSC users, which accelerated the
fair competition of DSC manufacturers to concentrate on the improvement of technology.
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Development of Soy sauce Manufacturing Technologies
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We can find the word “Shou” in the book ”“Shurai” written about 3,000 years ago (800BC. in the Shu Dynasty).
Furthermore, the manufacturing method of “Shou” and “Shi” which is called the origin of soy sauce is described
in the book “Seimin— youjutsu” published around the beginning of the sixth century AD. These methods were
transferred to Japan from China in the Asuka period, and from them the Japanese condiment called “Hishio” was
developed at the end of the Heian period. Consequently, this condiment became as popular as salt, vinegar and
sake. Japanese hishio continued to develop after that and appeared as the Kanji “Shauyu” in the book “Ekirinbon
Setuyoshu” in 1597 in the Azuchi-Momoyama period. According to many old books, the basic manufacturing
method of shoyu (soy sauce) had been established by the end of the 18th century. Soy sauce manufacturing was
carried out in family—run businesses from about 1530 in the Muromachi period and was developed in the west
areas of Yuasa, Sakai, Tatsuno and Shodoshima,and in the east areas of Choshi and Noda near the Edo and Tone
rivers. In the period from1819 to 1829, the shoyu known as “Kantojimawari” soy sauce overtook the
“Kansaikudari” soy sauce to dominate the Edo market.

Though the manufacturing method of soy sauce in the Meiji and Taisho periods and at the beginning of the

Showa period was the same as that used in the Edo era, scientific theories and processes were introduced in many
fields, even in the shoyu industry, and the construction of shoyu laboratories began in various districts.
These laboratories began to introduce scientific controls and also to distribute cultured yeast and lactic acid
bacteria. Additionally, modernization of production facilities started, first in the pressing area and then in the
other processes of raw material cooking, koji making, shikomi, refining, and so on. Towards the end of the Taisho
period and the beginning of the Showa period, many family businesses began to systematize their production and
they constructed modernized factories in various regions. However, so many of these factories were constructed
that overproduction and competition resulted.

The crisis in relations between Japan and China started when the Rokokyo incident occurred in July 1937.
Subsequently, the shoyu industry went through a very tough period during the Second World War. The
government introduced standards for shoyu ingredients and set the sales price as a means of price control for the
first time in 1940, just before the war. The change in those standards reflects the history of that difficult period
very well. The crisis in the shoyu industry was saved by a new production method called “shinsiki-2go” which
used chemical and fermentation technology. The shoyu industry still went through a difficult period though, after
defatted soy beans supplied by the General Headquarters (GHQ) were distributed in 1948 after the war.

In 1955, the epoch—-making soybean cooking method known as “NKshiki —tanpakushitsushoriho” was developed
and disclosed therefore, the original naturally brewed production method once again became the standard
process. This was the period when technology innovations began in the shoyu industry and the equipment was
renewed for the entire production process.

Exports of shoyu are said to have taken place for the first time in 1647 from Dejima,Nagasaki. They were sent
by the Dutch East India Company of the Netherlands to a firm in Formosa, present—day Taiwan. The first cargo
for the Netherlands was shipped in 1737. However, soy sauce had been introduced in Europe prior to that, and
was most likely a very valuable seasoning. In fact, legend has it that Louis XIV,King of France used soy sauce as
a secret taste in the royal cooking. Despite having been interrupted by WWII, soy sauce exports to the U.S.A
resumed in 1949 and proceeded smoothly there and to all parts of the world.

The production of soy sauce in a foreign country took place for the first time in Korea in 1906 at the Jinsen
factory, which was built by a Japanese shoyu company. After that, several factories began to make soy sauce in
China and Southeast Asia in line with national policy, but those factories were taken over with Japan’s defeat in
the war. The use of soy sauce prevailed in the American market mainly after the Second World War, and a
Kikkoman factory was eventually established in the U.S.A in 1972. The consumption of soy sauce in the Japanese
market has been decreasing year by year, due to the westernization of the Japanese diet, diversification of
lifestyles, and a society with a graying population due to the lower birth rate. On the other hand, the production
volume of soy sauce in foreign areas is rapidly approaching 200,000kl per year, about one fourth the amount of
domestic production, because of the increase in consumption and the construction of factories in foreign
countries. Through soy sauce, Japanese food culture is being transmitted to foreign countries and soy sauce is
also forming a fusion with the native food culture in those countries.. [ tried to look back in this paper regarding
“Koikuchi shoyu” and “Usukuchi shoyu” on the forward progression of soy sauce that has developed from old
times,the process of soy sauce manufacturing that has been modernized and molded into a brewing industry and
the recognition of soy sauce that has expanded into a global business.
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