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BIOTECHNOLOGY

RECOMBINANT DNA APPLICATIONS TECHNOLOGY DISCUSSED
Tokyo KOGYO GIJUTSU in Japanese Apr 86 pp 32-33

[Article by Norihiko Nakayama, Technology Section Assistant Chief, Biotech-
nology Developmental Technology Research Union: "Recombinant DNA Applications
Technology"]

[Text] 1. Preface

The Industrial Base Technology System for the Next Period--""Biotechnology''--is
made up of three parts: (1) a bioreactor, (2) a large volume cell culture,
(3) and a combinant DNA. The project was initiated in 1981 with view to
developing a basic technology for the industry for the next era. The initial
phase of the plan has been concluded. This article will discuss the focus for
the second phase which is now under way-—-the combinant DNA application tech-
nology and summarize the results of each research/development theme.

2. Bacterial Stock Production for High Oxidation Reaction Process

An important chemical reaction in current industrial technology is oxidationm.
The two methods used are automatic oxidation and one using a catalyst. But
both are implemented by raising the temperature and applying pressure and there
is the problem in selectivity and so on. In contrast, oxidation that utilizes
a biological process has the potential for conquering the drawbacks of indus-
trial catalysts currently in use. It is, however, expensive. The biological
process is especially strong in terms of selectivity and a position specific
reaction. Oxygen reinforced enzyme which belongs to chitochrome P-450 (here-
after referred to as P-450) that resides in a liver microsome is one such
material that has an application possibility in such area. Actually the
enzyme belongs to a compound enzyme family made up of P-450 and NADPH-P-50
reduction enzyme (hereafter referred to as the restored enzyme). The supple-
mentary enzyme NADPH acts as an electron donor against the fat melting com-
pounds to enable oxidation. There are many kinds of P-450 but those that are
induced by 3-methylchlonthrene (hereafter MC) enables a fragrant hydroxidation.
Although P-450 is found in micro-organisms such as yeast, etc. the activity
level is low and it is not suitable for industrial application. Therefore by
cloning the gene of the original enzyme onto and reproducing the same on a
microbe, a bacterial stock with high oxidation potential can be manufactured.




In order to apply this to oxidation, a variety of researches were implemented:
(1) improved P-450 manifestation volume, (2) manufacture of chimera P-450
molecule type by genic change, (3) cloning and manifestation of rat liver
restored enzyme c¢DNA and a simultaneous manifestation of P-450 and restored
enzyme, (4) synthesis of acetoaminofenon from improved yeast and so on. The
results are enumerated below.

(1) New P-450 expressed unit is expressed on yeast by building a newly expres-
sed pyramid, incorporated into the high copy expression vector. By doubling
the P-450 cDNA copy quantity per cell, the P-450 expression volume was doubled.

(2) There are two MC induced P-450 molecular types but they differ in substrate
specificity. Therefore a chimera cDNA which has both of these characteristics
was built and manifested using yeast. It became 4x10° molecules and through
meta structural improvement oxidation activity triple that of P-450 MC was
obtained.

(3) Restored enzyme mRNA obtained from rat liver was segregated and cDNA
synthesized to obtain a transformed cell of escherichia coli then the restored
enzyme's full length cDNA clone. Based on this, P-450 and the restored enzyme's
simultaneously manifested pyramid was built. By inducting yeast, P-450 with
4x10° molecules per cell and a restored enzyme with 1x10% molecular structure
were synthesized. The said oxidation level was twice that of P-450 single
manifestation bacterial stock.

(4) When aceto-anyride or aceto aminofen are synthesized, using manufactured
yeast bacteria, the sole product is P-hydride. The activation level was 2.5
times the P-450 MC manifested bacterial stock.

In the future, in order to further improve the oxidation capability, improve-
ment of P-450 gene, electronic transmission line, host vector line will be
implemented. At the same time, in order to expand the application range of
oxidation reaction, the substrates will be increased.

3. Manufacturing Method for High Efficiency Secreted Bacterial Stock of
Bacillus Subtilis

Bacillus subtilis is a relative of bacillus natto that has been in use in
Japan from the ancient times. It is safe and secretes a large volume of pro-
tein. Thus it is used industrially. By using this bacillus subtilis as a
base, an ambitious research concerning (1) the structure of secretion vector
that can withstand industrial usage and (2) several target genes upon which the
manifestation and secretion of the said secretion vector were tried. Follow-
ing results were obtained.

(1) Neutral proteazoa genes of bacillus subtilis were processed to suit the
secretion vector structure and by combining the hIFN-B gene with it, the basic
character of bacillus subtilis was changed, yielding a virus infection preven-
tive stock, thus verifying the formation of a hIFN gene. Next, bacillus sub-
tilis a-anylase secretion method was used and a portion that secretes protein
voluntarily was discovered in the neutral proteaze's propro structure.




That is to say, a strong promoter and an efficient secretion signal were
discovered. In other words, the 0-amiraeze secreting prosymyde which uses
neutral protease genes was obtained and a manifestation of different genes
capable of different genic secretion plasmyde selection and building of a
secretion plasmyde were accomplished. 1In reality, when a mature hIFN-B was
inserted into the plasmyde and by inducting it into the bacillus subtilis,
lacking neutral protease and IFN secretion volume was checked, it reached
10 mg/liter.

(2) As a result of inserting human growth hormone hGH--one of the targeted
dissimilar genes--into a similar manifested/secretion plasmyde to try to mani-
fest and secrete hGH with bacillus subtilis, 32 mg/l was obtained, and it was
verified that the neutral proteaze propro structure is effective. In the
above enumerated manner, bacillus subtilis' weaknesses—-inducted plasmyde's
instability and the difficulty of dissolving the secreted protein protease--
were challenged. A reform in favor of a host with a low protein dissolution
activation level was tried with the result of obtaining a significant volume
of human protein.

4. High Secretion Yeast Bacillus Manufacture

Another secretion vector research had to do with a method that uses bread
yeast's a factor gene. When, in order to analyze- the secretion signal's
necessary boundaries, each variety's deletion is inducted into the "leader"
line-up and the secretion volume of B endlefin is examined, the signal line-
up itself will demonstrate activity. Moreover it was verified that the three
sugar chains in the leader line-up thought to be crucial to secretion, do
function to effect an efficient operation. This discovery was appraised upon
its publication at the Cold Spring Harbor. In addition, a search for a plas-
myde that's safe, that has a large copy number and easy to use as a manifes-
tation vector was made, and among the yeast varieties, the second linear
plasmide was discovered.

5. Postscript

Some 30 years have passed since the Watson Clinic advocated a double spiral
structure. But in order to apply the existing combinant DNA technology to
chemical industrial processes, there are many problems that need to be
addressed. Recently genic transformation is beginning to be recognized as a
viable research method for a variety of research themes. This will lead to
synthetic enzymes and artificial proteins in the future. It will no doubt
develop into an important elemental technology among industrial technologies
in the future. That era may be surprisingly close at hand.

11460/7358
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METALITURGICAT, INDUSTRY

NIPPON KOKAN: HISTORY, STRUCIURE, STRATEGY DISCUSSED
ILoocking Back
Tokyo ZATKAI TEMBO in Japanese Dec 85 pp 116-131

[Article by economic commentator Taro Sakura and a team of Zaikai staff
writers]

[Excerpts] Nippon Kokan (NKK) is representative of Japanese large industry.
Nonetheless, with the existence of the world's largest steel maker, New Japan
Steel, NKK has always been treated as a "second son." And, lacking anything
outstanding, they themselves have come to have a modest self-image. However,
its real image is one of pluck, that exceeds "private enterprise." 1In the
midst of the steel recession, for example, NKK invested Y1 trillion to build a
state-of-the-art Ogishima Steel Works in the Keihin District; they bought 50
percent of the stock of the National Steel Corporation in the United States.
So there is another side of NKK that is bold enough to astound the rest of the
steel industry. What accounts for this real image? We will follow the path
taken by the successive leadership of NKK, and probe their philosophy of
management.

Declining To Participate in Steel's Grand Merger and Maintaining Its "Private"
Enterprise" Character

Vice President Yoshinari Yamashiro formally assumed office as the tenth
president of NKK at a meeting of the Board of Directors following the
stockholders meeting on June 28th. On the same day, it was decided that
Minoru Kaneo would become Chairman, and the man known as "The Emperor," Hisao
Makita, would retire from the chairmanship to become an Advisor. With these
changes NKK faced a new era.

Among the firms in the steel industry, the quintessential heavy industry, NKK
has been thought of as the younger brother of New Japan Steel. New Japan
Steel is tied up with the Nippon Seitetsu school, which was established in
1936 through the steel industry's grand coalition in which Yawata Steel Works,
that goverrment-managed Yawata Steel Works, was the central player, and even
today New Japan Steel still has a "governmental" character.




In contrast, NKK has had a "private sector" air about it for the 73 years
since it was established in 1913 and capitalized at 2-million yen, until the
present.

From the first president, Ganjiro Shiaishi, to the ninth president, Minoru
Kaneo, each has wrestled with new enterprises, and has demonstrated a splendid
challenging spirit. This tenth president, Yoshinari Yamashiro, too, together
with his predecessors, is hoping resolutely to challenge these new industries.

Minoru Kaneo said that he chose Yamashiro as his successor upon retiring to
the Chairmanship to be the next president because "I believe it is appropriate
to have a young, active individual at the top in order to implement new
strategies."

Yoshinari Yamashiro is 62 years of age, born 7 February 1923, 9 years younger
than the 72 year old Kaneo who was born on 30 July 1914. Among the leaders of
the steel industry, New Japan Steel's president, Yutaka Takeda, is 71,
Sumitomo Metal Industries Limited president Norifumi Kumagai, is 69, Kawasaki
Steel's president, Yasuhiro Yagi, is 65, and Kobe Steel's president, Fuyuhiko
Maki, is 62. Maki was born on 2 December 1923, three months before Yamashiro.
Yamashiro is the youngest president among the five major steel companies.

Of course, his youth was not the only reason that Minoru Kaneo named Yoshinari
Yamashiro as his successor. At this important turning point for the steel
industry as a whole, NKK too must must devise new strategies. Yamashiro
impressed Kaneo as the individual most appropriate to develop those new
strategies.

Japan's steel industry developed remarkably after World War II during the
period of economic recovery and on through the high growth period, identified
as a key basic industry. During FY 1973, the year of the first oil shock,
crude steel production was 120 million tons, an all-time high. At that tine,
the Japanese industry's production capacity was 150 million tons per year, and
until just before the oil shock, because demand was strong for steel products,
a basic material in public works and construction, within the steel industry,
as in the past, the tendency strengthened to expand and strengthen
(manufacturing) facilities. NKK too, as will be explained later, began
construction at Ogishima (the Keihin Steel Works), said to be a 1-trillion yen
project. That trend attracted attention. However, demand for steel suddenly
declined due to the impact of the first oil shock, and all of the steel
companies were forced to take countermeasures.

Since the second oil shock in 1979, Japan's steel production has for the time
being shifted to a stable level of a little over 100-million tons per year.
All of the steel companies have been frantically struggling to rationalize
their operations, eliminating excess capacity.

NKK is no exception. Rather, it can be said that NKK through its involvement
with shipbuilding and heavy industry that felt the impact of the recession
earlier than the steel industry, was in a worse position than the other
companies. For NKK, which was in the midst of rationalizing while proceeding




with the construction of Ogishima, the later half of the 1970s and early half
of the 1980s was a period of austerity without precedent.

The eighth president, Hisao Makita, and his successor as the ninth president,
Minoru Kaneo, were the two men who brought the company through this difficult
period. During Kaneo's presidency the rationalization process settled down
for the time being. With an eye on the international trade friction problem,
internationalization was promoted during this period, as seen in the National
Steel investment.

Further, it was during Kaneo's presidency that the new lines of business came
along, mobilizing the technology, knowhow, and human resources which had been
cultivated in steel, an industry of comprehensive technology.

Upon receiving the baton from Kaneo, Yamashiro's role was "To bring to
fruition the works begun by Chairman Kaneo." This requires youth and energy,
as well as a sense of balance and overall judgement.

The New President, Yamashiro, Chosen for the Quality of his Sense of Balance

Yoshinari Yamashiro succeeded Minoru Kaneo this May 8th. On that day,
Yamazaka was supposed to leave for New Zealand to attend the Pacific Economic
Council.

Kaneo was hospitalized at that time, but he called Yamazaka to the hospital
and requested that he assume the presidency. Although he acknowledged the
request there, it is said that Yamashiro, wasn't thinking about receiving a
request as important as assuming the presidency of the company on the day that
he was to leave for New Zealand, only replied "Is that so."

The reason that Kaneo chose that day was that a special meeting of the board
of directors was to be held on May 17th at which it was planned that top
corporate personnel changes would be informally decided, including that of the
presidency. He thought there would be little time left until the special
board of directors meeting for Yamashiro to think the offer over if he were to
wait to ask him until he returned from his trip, a thoughtful gesture.

However, even though Kaneo asked Yamashiro to assume the presidency for the
first time that day, as might be expected from the fact that within and
without the company everyone looked upon Yamashiro as Kaneo's successor, by
Yamashiro only replying "Is that so," an extremely normal change of personnel
was conducted.

Yoshinari Yamashiro was born in Tokyo, but raised in Niigata from his second
year of primary school. He entered the Niigata Prefectoral Middle School from
the primary school attached to the Niigata Normal School. From there he went
on from the old system's Niigata High School to enter the Iaw Faculty of Tokyo
University. He entered Tokyo university in the hope of becoming a bureaucrat
after graduation in 1946. But during the last year before graduation, he and
a classmate from the Law Faculty worked as a lathe man the Yokosuka Naval
Shipyards "Wanting to do some work that would surely benefit the nation."




When Yamashiro left Tokyo University he hoped to be of service himself in the
effort to revive a war-parched Japan. At that time, he knew that the Kawasaki
Steel Works of NKK was seeking factory workers, and he applied. The first
work to which Yamashiro, who had entered the company full of high spirits and
tossing aside any ambition of becoming a bureaucrat, was assigned to cost
accounting.

After that he went from the Accounting and Budget Section to the Budget Divion
of the parent company, to the Materials Division, on to the Personnel Section
of the Organizational Management Division, and from there he moved on into the
Planning Department. Thereafter he focused upon management planning, finance,
and administration. Since his appointment in 1982 to vice president he has
been looked upon as a strong contender to become the next president of the
company, together with operations specialist, Vice President Haruki Kamiya.

Especially after around 1983, when the large steel makers all began to show an
interest in new industries, aiming at becoming basic materials manufacturers,
Yamashiro, highly regarded as an all-around player with a good sense of
balance, became the front runner.

Minoru Kaneo, the man who paved the way for the promotion of
internationalization and new industries, ultimately selected as his successor
Yamashiro who was adaptable to change. That was the change at the top that
everyone in and outside the corporation had expected. Within NKK, this second
son of the steel industry, in the past there had been unpleasant times during
which top management changes had occurred without regard for changes in the
times. But that weakness was completely cured by the presidential succession
of Makita, Kaneo, and Yamashiro. NKK has been reborn as a company which shows
once again enthusiam like that which burned at its founding.

NKK Founded With the Support of Eiichi Shibusawa and Others

Nippon Kokan, as its name implies, began operations in 1892 as Japan's first
steel tubing manufacturer. Preparations for its founding had begun four years
before, in 1888. At that time steel tubing was not made in Japan and we were
solely dependent upon imports. That was because it was thought that it would
be difficult to make a profit from steel tubing manufacturing since the
greater part of steel demand was for crude, shaped and sheet steel, and also
because the manufacture of steel tubing required special equipment and
technology.

However, the demand for steel tubing gradually increased even in Japan, and it
was thought that if it became possible to make the product cheaply and
efficiently, that demand too would rise rapidly. One of the men who held that
opinion was Kihachiro Okura of the Okura-gumi, and he decided to try to
manufacture steel tubing in Japan.

Okura tried to make welded steel tubing from band steel, which required the
acquisition of band steel. His first thought was to purchase it from the
government-run Yawata Steel Works, but that scheme was derailed.




Then, in order to explore the possibility of promoting a steel tubing industry
with imported band steel, Okura asked a friend who was an engineer at the
Yawata Steel Works, Kaichiro Imaizumi, to investigate the matter. In 1889
Imaizumi visited Europe where he investigated the steel tubing situation in
great detail. He concluded that Okura's plan for manufacturing welded steel
tubing in Japan would be difficult, but that the manufacture of seamless steel
tubing directly from steel ingots loocked promising.

So, Okura and Imaizumi decided to manufacture seamless steel tubing in Japan,
and established NKK. However, things didn't go as planned. Since there was
difficulty accumulating capital they didn't do very well at procuring their
basic raw material, pig iron.

Their plans were brought to a standstill. And the man who got things moving
again was NKK's first President, Ganjiro Shiraishi. Shiraishi was the adopted
son-in-law of Soichiro Asano, the head of Asano Konzern, who had made a name
in marine shipping. Asano had a relationship with Eiichi Shibuzawa, an
important figure in the business community, and through that connection
Shraishi also became acquainted with Shibuzawa.

Shiraishi planned to import cheap pig iron from India, but he still had a
problem raising capital adequate to manufacture the steel tubing. Ultimately,
Shiraishi persuaded both his father-in-law, Asano, and Shibusawa to procure
the funding. They raised the capital and NKK was established with the
inaugaural meeting held on June 8th, 1892.

The new company included six officers, including Shiraishi, Kihachiro Okura,
Kaichiro Imaizumi, and Heisaburo Okawa, who later became NKK's second
president. Together with the establishment of the company, land reclamation
work began in the Wataruda area, the present cite of the Keihin Steel Works,
and in April of the following year construction was begun on the plant. So,
by December of 1893 a steel plant with two blast furnaces, a pipe
manufacturing plant, and a repair shop had been completed.

This plant was was supervised by a German engineer, but it made liberal use of
domestic equipment and made an effort to develop its own technology. In
January of 1914 steel was successfully produced from furnace number one.
Japan's first steel tube manufacturer was in business.

NKK expanded without pause after that because of domestic production
protection government policies and the outbreak of World War I. NKK also
produced rolled steel, in addition to steel tubing, and grew very rapidly.
But with the end of World War I in 1918 the company faced its first turning
point since its founding.

With the weakening of demand worldwide, cheap foreign steel poured into Japan.
Competition within the domestic industry also intensified, and one after
another companies were forced from low profitability into the suspension of
operations. In 1921 NKK was forced to cut capital by 50 percent. And the
same year the management system was revised to include a vice president in an
effort to revive operations. The senior Heisaburo Okawa was appointed the
second president, and Shiraishi, the first president, became Vice President.




The Decision To Focus Operations on Blast Furnace Construction and
Shipbuilding

The depression intensified as Japan entered the Showa Era in the latter half
of the 1920s. As part of their program to counteract the effects of the
depression, the govermment planned to arrange a large-scale merger within the
steel industry around the government-run Yawata Steel Works, and Japan Steel
was created in 1934 as a result. However, around this time, demand for steel
also began to rise. Economic prospects for many of the private sector steel
makers which had fallen on hard times improved as a result of the Manchurian
Incident which erupted in 1931, and because of that they declined offers to
participate in the industry's grand merger, remaining independent.

As the leader of the private sector steel makers, naturally NKK too was asked
to join in the grand merger, and their attitude toward the proposal was a
matter of public interest. But NKK Vice President Shiraishi said that a grand
merger with the government-operated Yawata Steel Works at its center "Would
run counter to the spirit of independent industry and would have an
undesirable effect on technical progress and the development of the industry."
So NKK did not join the grand merger, and carried on as a private sector firm.

If NKK had agreed to join the grand merger the company would not exist today.
It was this fiercely private sector NKK which insisted upon pursuing its plans
for industrial development independent of government interference which as a
private sector enterprise first established the integrated steel production
system which secured the basis of the business.

With the outbreak of the Manchurian Incident in 1931 Japan began to expand its
military equipment, a move which brought Japan's steel manufacturers into a
period of development. NKK was no exception. But in spite of the fact that
NKK was said to be the most promising of the private sector steel
manufacturers, and in spite of their good performance, the company still had
an important weakness.

That weakness was the lack of blast furnaces. Steel makers that didn't have
their own blast furnaces did the bulk of their business as the suppliers of
pig iron. This made them dependent upon Japan Steel. This had been a problem
since the founding of the company, and the opinion spread within the company
that NKK must obtain their own blast furnaces at the earliest possible
opportunity. :

At last Ganjiro Shiraishi decided upon the construction of a blast furnace.
Under favorable business conditions, and with adequate financial backing,
Shiraishi gave the go-ahead and the long awaited first blast furnace was built
in June of 1936 at Ogimachi in Kawasaki. The second was fired in February of
the following year, and also a third in May of 1938.

With intensification of demand caused by the war, a fourth blast furnace was
completed in September of 1941, and NKK's position as the premier private
sector integrated steel manufacturer was secured.




Meanwhile, Ganjiro Shiraishi had returned to the presidency of NKK from the
vice presidency in 1937, the commander leading his troops. At the time
Shiraishi recovered the NKK presidency the government was pressing plans to
strengthen the steel and shipbuilding manufacturers in response to the
military build-up. In 1940 the merger of NKK and Tsurumi Iron Shipbuilding
Corporation surfaced.

Tsurumi Iron Shipbuilding Company had been established in 1916 by Soichiro
Asano. In 1940 Soichiro Asano's second son and Shiraishi's brother-in-law,
Ryozo Asano, was president of Tsurumi Iron Shipbuilding Company.

The companies merged in October of 1940, and NKK became a shipbuilding steel
maker, a rare phenomenon even Viewed worldwide.

On December 8th, 1941, war broke out between Japan and the United States. 2as
a manufacturer of important war materials, NKK cooperated completely with the
military's demands, and built steel plants abroad. Not only NKK, but all of
the other steel manufacturers, including Japan Steel, unavoidably cooperated
in the effort.

Great Blow From War Damage Invited by Construction of the Most Advanced Steel
Plant

Japan faced the end of World War II on August 15, 1945. NKK, with its
manufacturing facilities in Keihin, was dealt a crushing blow by the war
damage. Since Keihin was on the southern route of American aircraft headed
for Tokyo, it was an easy target.

Japanese crude steel production was only 560,000 tons in 1946, down to less
than 10 percent of its previous production peak of 7.65-million tons in 1943.
This figure reveals the the enormity of the war damage suffered by Japan's
steel industry, of which NKK was especially hard hit.

As Hisao Makita, currently an NKK Advisor, wrote in "My Personal History,"
"It wasn't a question of the extent of the damage; it was more a sense of
wondering what is left." It was in this condition that NKK entered the
postwar period. The extent of this devistation made NKK's recovery slower
than that of the other companies, and also became a remote cause for the
construction of the state-of-the-art Fukuyama and Ogishima steel plants.

NKK's plant and equipment suffered heavy damage in World War II, but the war
also had an important effect on the corporate management structure. During
the war the company presidency was held by Shiraishi and his brother-in-law,
Ryozo Asano. But, due to involvement with the production of military goods,
Asano could not escape the purge. He resigned the presidency in April 1946,
the year after the end of the war.

Masato Watanabe, who was in the forefront of the push to construct blast
furnaces, was appointed to succeed Asano as president. Within NKK, he was not
expected to be purged. But the reverse proved true, and Watanabe served only
a year as NKK's fifth president.

10




This top-level management change also slowed NKK's recovery, but NKK's luck
was not all bad. The General Headquarters of the U.S. Army occupying Japan
decided to break up large industrial combines and zaibatsu in order to assure
that Japan would be unable to build armaments again. In the steel industry,
Japan Steel was divided into Yawata Steel and Fuji Steel on April 1, 1950.
And in the beginning they planned to divide NKK into three parts, such as
steel, shipbuilding, and so on.

This plan was not realized because the GHQ's plans were changed by the
emergence of a new world order of East-West rivalry. If their plan had been
implemented, the NKK of today would not exist.

As East-West tension increased, GHQ, or rather, the United States, decided
upon a policy of reconstructing Japan as a member of the Free World camp,
including direct efforts to revitalize the steel industry, a sector essential
to economic reconstruction.

The presidency of NKK changed quickly from Masato Watanabe to Hisashi Kawada.
Kawada actively promoted the rationalization of equipment. 1In September of
1949 he established the Steel Division Rationalization Promotion Comittee with
himself as chairman, and put all of his effort into improving the company's
facilities.

He also put great effort into the rationalization of the facilities of the
shipbuilding division, and promoted expansion of the capacity of the Tsurumi
and Shimizu Shipworks and introduction of electric welding machinery. The
postwar shipbuilding record was established in 1957. NKK's share of
production was second only to Mitsubishi Shipbuilding (currently Mitsubishi
Heavy Industries).

After that demand for steel rocketed as Japan entered the high economic growth
period. Kawada planned to expand plant and equipment drastically in order to
respond to increasing demand. But even so, demand greatly outran NKK's
increasing productive capacity. As a result, even though NKK's share of the
crude steel market was a great achievement, ironically, it gradually declined,
and during the so-called "Iwato Boom" of FY 1959, it fell to the single-digit
market share, 9.2 percent.

NKK's share of the crude steel market had fluctuated around 13 percent in the
prewar period. So a decline to less than ten percent was a problem that could
not be overlooked. The story behind this decline in share of the market was
that expansion of the productivity of NKK's plant in the Keihin District had
reached its limit.

In order to greatly increase productive capacity and recover its share of the
market, Hisashi Kawada had to decide on the construction of a new steel plant.
NKK examined ten potential cites from various angles, and finally pared the
choice down to Chiba, Toyohashi, and Fukuyama. Fukuyama was selected as the
cite after consideration of such factors as the ground, water supply, and
harbor, and in February of 1961 construction of a state-of-the-art steel works
with capacity of 6-million tons of crude steel was announced.
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Recovery of Second Place With Construction of the World Class Fukuyama Steel
Works

Hisashi Kawada's presidency lasted for seventeen years, from May 1947 to
November 1963. It was an extermely long term of office, during which Kawada
ran the company as a one-man show. Kawada held extreme opinions about people,
and he discharged capable personnel one after the other. Productivity
increased greatly during his presidency, but it is also true that in the area
of personnel policy, the undesirable aspects of a long tenure in office became

strikingly apparent.

Takeshi Akasaka was appointed president after Kawada, a personnel move that
occurred while Kawada was abroad, a coup d'etat of sorts in the opinion of
some observers. Concern was growing within the company and the associated
banks that further erosion of NKK's basic position could not be avoided if
Kawada's administration was not brought to an end. Putting Kawada on the
shelf as Chairman and appointing Akasaka as his successor was considered the
sensible course of action.

Construction began on the Fukuyama Steel Works at the same time as the
appointment of Akasaka as president. It was decided to make drastic personnel
changes as well. Within two or three years of Akasaka's assumption of the
presidency everyone considered to be a member of the Kawada faction had been
removed, a matter of regret later on. Akasaka not only removed capable people
who were associated with Kawada, he also called back some of those who had
been out in the cold during the Kawada presidency.

In May of 1965, Akasaka brought Hisao Makita, the man Kawada had replaced as
NKK president in 1961, back in as a company director. Makita later succeeded
Akasaka as president, and this personnel change was a good thing for NKK. But
Akasaka didn't call Makita back to be his successor. Rather, it is better
thought of as a stop-gap personnel move to fill the void created when Senior
Managing Director Anjiro Yasuda, respected for his management abilities, moved
to the presidency of Toshin Steel Works. However, motivation apart, if
Akasaka had not called Makita back, presidential succession after Akasaka
would have been different, making possible differences in presidential
succession after that.

Akasaka was born in 1900. After working as a municipal office employee, a
substitute teacher, and an insurance salesman, he entered the Economics
Faculty of Tokyo University, graduating in 1930 at the age of 30. He joined
Japan Life Insurance Company upon graduation, and joined NKK in 1934.

When the hard-working strategist Akasaka became president he straightened out
problems left over from the Kawada era, and put all effort into recovering
NKK's share of the steel market. In 1966 the first blast furnace was built at
the Fukuyama Steel Works in Fukuyama, Yamaguchi Prefecture, followed by the
second in 1968, the third in 1969, and the fourth in 1971. Then in 1973 the
fifth furnace was completed during the presidency of Akasaka's successor,
Makita. Through this ceaseless effort to expand the company's facilities,
crude steel production at the Fukuyama Steel Works rose 10-million tons from
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an initial 6-million tons to 16-million tons to become the world's largest
steel plant.

With the completion of this Fukuyama Steel Works, NKK rose from fourth place
to regain its position as the second largest crude steel producer.
Construction of this Fukuyama Steel Works certainly can be said to be
Akasaka's greatest contribution. But while he was building at Fukuyama he
also constructed a third shipbuilding plant, Tsu Shipbuilding (now Tsu
Manufacturing), in addition to the two existing Tsurumi and Shimizu
shipbuilding plants.

Together with the shipbuilding plant at the Tsu Shipbuilding Works in 1969 he
built a heavy equipment manufacturing plant which would be used to manufacture
large heavy equipment, combining a strengthening of the heavy equipment
division.

In June of 1969 when the the Tsu Shipbuilding Works were constructed, NKK
announced intentions to begin a 1 trillion yen project called the "Ogishima
Plan.® C

Akasaka was initially hesitant to embark upon such a big project, but at last
even he approved when it was decided that if they ignored the Keihin Steel
Works, at which the equipment had become surprisingly deteriorated, it could
seriously weaken the company.

However, due to Akasaka's sudden death, this Ogishima Plan was handled by
Hisashi Makita, Akasaka's successor.

The Trillion-Yen Project Completed in the Midst of the Steel Recession

Around the spring of 1971, beginning his fifth term as president, after
building the Fukuyama Steel works and recovering NKK's share of the market,
people began to wonder about Takeshi Akasaka's successor. Within the steel
industry there was the strong opinion that he should retire to the
chairmanship after completing his fifth term, and ten years, in 1973.

It seemed especially likely that it had been decided that Akasaka would assume
the chairmanship two years later after it was decided internally at the May
11, 1971 Budget Committee meeting that he would promote two directors, former
MITI Administrative Vice Minister Kinzo Matsuo, and his protoge, Haruo
Sakurai, to vice presidencies. With the promotion of Matsuo and Sakurai, NKK
at one stroke was left with five vice presidents.

These days it is not unusual for large companies to have five vice presidents,
but it was extremely rare then in 1971. The public was surprised by the move.
Akasaka was hospitalized the day after that Budget Committee meeting, and was
operated on after extensive tests.

The only instructions that Akasaka left when he entered the hospital were "I

am asking Makita to assume the chairmanship of the general stockholders
meeting on May 28th." Akasaka's associates and the press assumed that he had
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said he would discuss his ideas about the new system of five vice presidents
and the next NKK president after he returned from the hospital.

However, Akasaka died unexpectedly of stomach cancer at the Tokyo's Keio
Hospital in Shinano-machi on June 6th. It wasn't known who Akasaka was
thinking of naming as his successor. Some observers thought the favorite
candidate was Sakurai. But in the end, it was the most senior vice president,
Hisao Makita, who was named to succeed Akasaka as president.

Yoshizane Iwasa, Senior Managing Director of Fuji Bank, NKK's main bank, said
"In the event of a sudden personnel change like this it is natural for the
most senior vice president to be promoted." Other leaders of the Fuyo Group
expressed the same opinion as Iwasa. So, the change in NKK's leadership was
decided against this background.

At a press conference on June 10th at the time of his appointment as NKK's
eighth president, Hisao Makita said the following: "I am neither a genius nor
an extraordinary person. All that I can do is to harmonize everyone's
opinions, and unify the company."

Makita was the most senior vice president, but he was almost unknown to the
public. For that reason some observers expected him to serve only a short
time. However, Makita turned out to be more tenacious, an excellent
appointment which began a long administration. Makita remained in the
presidency for nearly ten years, to June 1980. Around the time of his third
term, after six years at the helm, he had become an influential corporate
president, given the nickname "Emperor Makita."

Japan's steel industry experienced periods of heaven and hell during Makita's
long administration. Makita pressed forward on the Ogishima Plan that Akasaka
had announced in 1969, and at last in 1971, the year he became president, the
groundbreaking ceremony was held and land reclamation work began.

The Ogishima Plan envisioned construction of the world's most advanced
computer controlled steel plant to replace the Keihin Steel Works on a man-
made island reclaimed in Ogishima, Kawasaki.

Sand for the reclamation work was to come from the leveling of a mountain on
the opposite shore near Kisarazu in Chiba Prefecture, to be transported
piston-style in huge cargo ships. The first oil shock hit just in the middle
of the reclamation work, suddenly changing the whole situation. There had
been signs of the economic boom associated with the "Remodeling of the
Japanese Archipelago" thesis when construction began, and demand for steel was
rising. In 1972 the construction boom spread, and the outlook for the
Ogishima Plan was quite bright. Around mid-1973 the steel industry was in
good spirits, with crude steel production that year reaching a historical
high. However, the first oil shock hit in October and the energy-dependent
steel industry suddenly felt the pinch.

The reclamation work was nearly completed around October of 1974, one year

after the oil shock. Makita was forced to decide whether to proceed as
planned with construction at Ogishima or not. He was troubled by the
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1liklihood that slack demand for steel would be prolonged, and the need for a
huge investment of Y1 trillion to complete the Ogishima Plan.

At that time the strong opinion developed within the company that the project
definitely should be pursued as part of NKK's 100-year long-term plan. The
central figures behind this position were Director of the Accounting Bureau,
Yoshinari Yamashiro, and Director of the Office of Administrative Planning,
Haruki Kamiya. These two made the rounds of the company trying to persuade
everyone that construction on this project which was planned to replace the
Keihin Steel Works should begin as soon as possible.

In the end Makita too decided to pursue the Ogishima Plan, and in December of
1974 construction was begun on the first blast furnace. NKK was criticized
for not being able to handle the investment required at Ogishima, but the
first phase of construction was completed in November 1976, followed by
commencement of work on the second phase which included the second blast
furnace.

The Ogishima Plan was completed on July 11, 1979, and Makita himself fired the
second blast furnace. Makita had completed the Ogishima project in the midst
of the longest recession that Japan had experienced.

A Switch to the Offensive With Capital Participation in a U.S. Steel Maker

Hisao Makita decided to pass the baton to Minoru Kaneo when he suffered a
temporary stroke during a trip to Southeast Asia in April 1980. Makita was
over 70 years old, and considered this problem with his health an omen.

Makita entered the NKK Hospital as soon as he returned from Southeast Asia,
called Kaneo to the hospital and asked him to assume the presidency. However,
Kaneo strongly declined, replying "I am not presidential material." Makita
was just in the middle of a term as president, and Kaneo urged him to continue
in office. But Makita was determined and at last Kaneo had to accept.

Minoru Kaneo was born in July of 1914 in Toyama Prefecture. He graduated from
the Commerce Faculty of Waseda and entered NKK in 1938. Kaneo himself hoped
to go to Manchuria, but changed his plans on the advice of his father. Kaneo
was first assigned to the Engineering Department, where he worked with Hisao
Makita. It is said that Makita had great confidence in Kaneo who had been the
leader of their mountain climbing club back in Waseda. It was here that Kaneo
was taught the basics of the steel industry.

The turning point in Kaneo's life came after the end of the war with his
internment in Siberia. He was demobilized in 1948 and returned to the
company. But the strain of his Siberian ordeal left him in need of an
operation on his chest. Kaneo's promotion took some time, but he made steady
progress. From this experience he came to understand round-about paths to his
objectives. The reason Makita selected Kaneo as his successor was because of
his dilligence.

Internationalization and entry into new enterprises were subjects of
discussion during the period of Kaneo's presidency. Makita too had looked
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into expansion abroad as a means of dealing with trade friction in the
international market, and plamned to buy the American Kaiser Steel Company in
1979. If the opportunity arose, NKK hoped to produce steel in their main
market, the United States, and set out to purchase the Rouge Steel Works,
another American steel maker affiliated with the Ford Motor Company, after
Kaiser. This plan had to be abandoned in May of 1983, and three months later
NKK entered negotiations to invest in National Steel Corporation in the United
States.

In April 1984 NKK bought a half-interest in National Steel. This company was
brought to their attention because they were a manufacturer of sheet steel, a
large percentage of which goes to automobiles, and because among American
steel makers they had the highest ratio of continuous casting operations, one
measure of rationalization.

National Steel already had begun construction of facilities to produce rust-
resistant galvanized sheet steel for use in automobiles, scheduled to go into
production in the middle of the following year.

Also, in August 1984 Kaneo announced the formation of a new corporation, a
joint venture with the American company Martin Marietta, involved in aluminum
and titanium alloys and other metals. Internationalization was ceaselessly
pursued during Kaneo's presidency, and with the formation of the New Materials
Development Center in July of 1983, the seeds were sewn for advancements in
the new materials area as well.

Further, in September of 1984 Kaneo indicated a new course for the company
with the unveiling of a "Vision of the Future," a forecast of the shape of the
company in ten years. This "vision" included the objective of shifting the
composition of NKK's sales from the present 75 percent in steel and 25 percent
in shipbuilding and heavy industry to 50 percent in steel, 25 percent in
shipbuilding and heavy industry, and 25 percent in other areas.

Mitsuru Kaneo formulated a new management strategy for NKK and charged the new
president, Yoshinari Yamashiro, with its implementation. Yamashiro announced
that he would "Grow the seeds planted by Chairman Kaneo," and quickly moved to
respond ‘to the new age after his succession to the presidency with an
organizational reform.

On July l1st he reorganized the shipbuilding and heavy industries sections,
creating three new sections: marine and steel, engineering, and machinery.
So, with the existing steel industry section and the new materials section
begun in January of 1985, there are now five sections in all. He intends to
clarify responsibility and improve the efficiency of management by giving
responsible officials at the senior managing director level and above

representation on the board, and planning to transfer their areas of
authority.

There are particularly high expectations for the new materials industry
section. It was created during the reorganization from a combination of the
previously existing organizations with some connection with new materials,
such as the New Materials Development Center, the metal alloys section, and
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the industrial development section. As seen in the "Future Vision," the
company plans to develop it into their fourth principal industry, just after
steel, shipbuilding, and heavy industry. It already has become very active.

For example, on October 2, 1985, following the cooperative venture in the
United States with Martin Marietta, the company reached basic agreement to
purchase outright General Electric's silicon division, the Great Western
Silicon Plant, for around $16 million.

The intensity of NKK's revitalization efforts can be expected to increase,
centered around internationalization and new materials. The new president,
Yamashiro, as of September first, has established a "Committee to Promote
Corporate Identity [CI]), headed by Vice President Toshio Tsunagane, to create
concepts appropriate to this sort of industry.

With the appointment of this new president, NKK, heretofore labeled a '"second
son" company, intends to transform itself into an enterprise that will require
watching.

A Short History of NKK

DATE IMPORTANT EVENTS

JUN 1912 NKK is incorporated as a manufacturer of seamless pipe (capital of
2-million yen, with Ganjiro Shiraishi as president).

JAN 1914 First open hearth furnace (20-ton) fired; seamless pipe production

JUN 1921 Ganjiro Shiraishi becomes vice president; Heisaburo Okawa appointed
president.

JAN 1934 NKK decides not to join the govermment-sponsored coalition of steel
manufacturers, chosing instead the path of "private sector" manufacturer.

MAY 1936 The first blast furnace is fired; NKK becomes the first private
sector steel manufacturer to introduce the integrated system of production.

JAN 1937 Vice President Ganjiro Shirishi becomes president again after the
death of Heisaburo Okawa.

FEB 1937 Blast Furnace # 1 (400-ton capacity) is fired.

OCT 1940 Merger with Tsurumi Iron Shipbuilding Company; NKK becomes a
diversified shipbuilder and steel manufacturer.

JUN 1942 Ganjiro Shiraishi becomes Chairman; Senior Managing Director Ryozo
Asano appointed President.

APR 1946 Vice President Masato Watanabe appointed President.
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MAY 1947 President Masato Watanabe appointed Chairman; Vice President Hisashi
Kawada appointed President.

OCT 1953 Construction of the Kawasaki Steel Plant's blooming mill.

NOV 1955 Visit by Their Majesties, the Emperor and Empress, to the Kawasaki
Steel Plant.

NOV 1963 Construction begins at the Fukuyama Steel Plant.

NOV 1963 President Hisashi Kawada appointed Chairman; Vice President Takeshi
Akasaka appointed President.

AUG 1966 Completion of the first phase of construction at the Fukuyama Steel
Plant; Blast Furnace # 1 (capacity of 5,500 tons) begins operation.

APR 1968 The Kawasaki, Tsurumi, and Mizue steel plants merged; start-up of
the Keihin Steel Plant.

JAN 1969 Ground broken at the first section of the Tsu Shipbuilding Plant.

JAN 1970 Inaguration of the steel, heavy industry, and shipbuilding three-
division corporate organization system.

JUN 1971 Sudden death of President Takeshi Akasaka; Vice President Hisao
Makita appointed president.

NOV 1973 Campletion of construction of the Fukuyama Steel Works, the world's
largest in size (1700 square meters) and capacity (16-million tons), and
commencement of full-scale crude steel production.

MAR 1976 Inauguration of the Heavy Engineering Section.
JUL 1976 Completion of the first phase of construction at the Keihin Steel
Plant in Ogishima.

JUL 1979 Completion of all construction at the Keihin Steel Plant in
Ogishima, an ultra-modern plant of 5.5-million square meters with 6-million
ton annual crude steel capacity.

JUN 1980 President Hisao Makita becomes Chairman; Vice President Minoru Kaneo
appointed President; reorganization of the structure of the heavy industries
section into a three-section system.

OCT 1980 Contract signed with the Libyan national oil company AGOCO (Arabian
Gulf Oil Company) for the oil pipeline and related equipment required for the
development of the Libyan Mesura Oil Fields.

JAN 1981 ILong-term contract signed for the import of coking coal with the
Canadian province of British Columbia
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JUN 1982 cCompletion of 70 years of operation since the founding of the
company . . .

JUL 1983 Establishment within the company of the New Materials Development
Center, and embarkation into the development of new areas.

MAR 1984 Accumulation of a 12.2-trillion yen operating deficit during the
1983 fiscal year.

APR 1984 Measures to strengthen the company's base for overseas expansion
with the purchase, together with the Marubeni and Mitsubishi International
trading companies, of 50 percent of the stock of the 7th largest American
steel firm, National Steel.

JUN 1985 President Minoru Kaneo becomes Chairman; Vice President Yoshinari
Yamashiro appointed President.

JUL 1985 Division of the Heavy Industries Section into three sections--
Engineering, Machinery, and Marine and Steel, which together with the existing
Steel and New Materials sections, make up a new five-section corporate
structure.

OCT 1985 Agreement to purchase General Electric's Great Western Silicon Plant
for production of polycrystalline silicon in the United States.

New Style
Tokyo ZATKATI TEMBO in Japanese Dec 85 pp 132-139

[Text] Consideration of Persomnel Administration at the Corporate Director
level

NKK's aggressive style of operations recently has been attracting attention.
Active measures, such as buying into the American National ‘Steel Company,
joint operations with Martin Marietta, and the change to a demand-based sales.
system, all have contributed to the destruction of NKK's former corporate
~ image. This company, previously noted for its steady strategy, seems to be

experiencing a wave of change of historical proportions. Just now Yoshinari
Yamashiro, a new helmsman, has come on the scene. Will he succeed in
returning this prestigious corporation to the prosperity it had known during
its 70-0dd year history? And, who will carry on the struggle through to the
next generation?

A Behind the Scenes ILook at the Emergence of Yamashiro as Pres1dent. Very
Similar to the Previous Presidential -Succession

On the afternoon of 23 July 1985, a reception was held at the Hotel Okura in
Toranomon, Tokyo to announce the appointment of a new NKK president.
President Yoshinari Yamashiro (age 62), together with Chairman Minoru Kaneo
(age 71), and others were receiving the guests. At times Yamashiro's face
showed signs of tension, but he exchanged greetings with a smile with the many
guests who had come to offer their congratulations.
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At about the same time at the Imperial Hotel in Uchisaiwai-cho in Tokyo, there
was a reception to announce the appointment of a new president of New Japan
Steel. Vice President Haruki Kamiya (age 62) delivered a courteous message of
congratulations to Takashi Kai, President of New Japan Steel, and after
exchanging greetings with a number of acquaintances, left the reception. He
then returned to the Hotel Okura reception room and this time as a host
endeavored to make comfortable the guests of his own company until the end of
the reception.

These two able candidates had been considered the favorites in the race to
succeed Kaneo as president, and they ran a hard-fought race. Ultimately,
Yamashiro, who entered the company one year before Kamiya, with a longer
corporate record, barely won the competition.

"A normal promotion of the favorite candidate" was the concensus conclusion of
most of newspapers at the time. They reasoned that current Chairman Kaneo had
nearly reached 70 years of age, the limit for company presidents, and that he
had already topped his career off with the reintroduction of the "5 yen per
year" rule. Indeed, it was widely reported to be a smooth abdication that
went according to precedent. But is that certain?

Kaneo's administration, which had begun in 1980, was more than five years old,
now facing that critical period of the latter half of the third term. He had
hinted at a short term in office soon after assuming his post. But during the
past few years, with growing maturity, he had become more self confident,
surprising the heads of other company's within the industry with the
implementation of one aggressive policy after another. In spite of having
passed the age of seventy, he showed no signs of thinking it necessary that he
retire. In spite of this, he announced his intention to assume the
chairmanship at the Directors meeting on May 17th, and named Vice President
Yamashiro as his successor. Why in the world did this happen?

Actually, Chairman Kaneo had been hospitalized for a few days at the beginning
of May with an irreqular pulse. However, according to more than one of his
associates, the real reason for his hospitalization was that he was severely
dehydrated, and that he had lost the feeling in his right hand. With the
exception of slight partial paralysis, he would be able to recover completely
through rehabilitation. But, in fact, considering the frantic pace required
of the company president, he had decided to name a successor.

However, a former senior official of a related company said, "Up to that time,
Kaneo hadn't really done much to train a successor." He added, "If the change
had occurred next year, Vice President Kamiya would have had a chance. But
even if Kaneo had been thinking along those lines, it was all too sudden. He
didn't have enough time, and wasn't strong enough.”

However, it is certain that realistic assessment from within and without the
campany had leaned toward Yamashiro for some time. The reason for that was his
soft-spoken, balanced nature, perfectly fit to be an organizer. And, internal
corporate personal politics also seemed to work strongly in his favor. In
that sense, it may not be mistaken to describe this as a "normal" succession.
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Even so, this presidential succession was surprisingly like that experienced
five years before. At that time, Advisor Hisao Makita (age 75), who had
maintained power for approximately ten years, intended to maintain command as
company president at least until the expiration of his his term, which expired
at the end of June, 1981. He signaled his intention to pass the baton to
Chairman Kaneo, Vice President at that time, at the time of his re-election in
1979. But was it refused.

However, Makita, currently an NKK Advisor, was taken ill during a visit to
Southeast Asia. 1In spite of the blazing heat he overdid his effort to avoid
drinking unboiled water and became seriously dehydrated, and fell into a
cerebral thrombosis-like condition. He returned home quickly but he was left
with a numbness in his left arm, leg, and mouth, restricting their use. In
the end he was hospitalized for two months, and in spite of the fact that he
regained his health, he was left with the sickly feeling that "Once one
reaches 70, one never knows when something happen," and decided to retire.

As his successor, as widely expected, he chose the present Chairman, Kaneo,
saying, "He isn't flashy, and makes sound decisions at the appropriate time, a
man well able to protect the company." The Sasebo Heavy Industry problem was
churning up at that time, and there was another strong candidate, Vice
President Hajime Tsubouchi, who was well known outside the company. But
Chairman Kaneo, who had focused on internal affairs, was declared the winner.

According to an old company employee, "No one has been able to become the
president of NKK through use of their talent outside for a long time. Rather,
those with a solid position within the company were in a better position.™
Again this time that saying was unexpectedly proven correct.

The Seeds of Direct, Aggressive Management Planted During the Makita Era

In contrast to the government-style management of the Japanese steel
industry's top firm, New Japan Steel, NKK, the most prestigious company in the
Kanto region, has a pronounced free and active air about it. When you look
over their list of corporate officials, more Todai graduates show up recently.
However, when you compare the company with others it is made out of a variety
of people. For some time at NKK there have been many followers of high
officials of government and industrial circles, attracted by the NKK corporate
culture. Further, they are the type of people eager to meet a challenge. For
example, they dared to embark on the construction of the Fukuyama Steel Plant
and the replacement of Keihin Steel, certainly accomplishments that
demonstrate their ability to get things done based upon sound foresight.

However, in recent years an image somewhat removed from this spirit which
invites challenge seems to have been setting in. For example, "They're not
willing to cross a bridge even after they tap to check it for soundness and
discover it is made of stone," or, "They're too comfortable,™ or "They don't
seem to be very dedicated." In spite of the fact that the third and fourth
ranked steel companies, Kawasaki Steel and Sumitomo Metals, are pushing hard
to catch up, second-ranked NKK is still more hesitant than the industry
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leader, New Japan Steel. It can't be denied that NKK has internal problems in
the areas of corporate spirit and industrial planning.

During the last year or so, this same NKK has changed completely, turning
toward aggressive management. This 1is symbolized by international
developments such as their investment in the seventh largest American steel
maker, National steel, and the formation of a metal manufacturing joint
venture with the air and space equipment maker, Martin Marietta.

Further, the plan to switch from product-based to demand-based organization in
the steel industry section represented a drastic break with past steel
industry concepts. They have invested abundant material, financial and
personnel resources in their recently formed department which focuses on new
materials, and haven't spared any effort to make it into the fourth department
of the company, after steel, shipbuilding and machinery.

This series of positive industrial strategies in fact all came from themes
first established by NKK Advisor Makita who has continued to push them since
the time of his presidency. In fact, in support of this, Chairman Kaneo was
quoted as saying, "This series of accomplishments was made possible by being
based upon the excellent foresight of Chairman Makita."

In spite of the fact that he retired to the position of Adviser as of this
term, he still is at the center of a large and important group of NKK
personnel, and remains very influential in the background. When we try to
follow the complex personnel movements at NKK, we must find Advisor Makita as
the source of the stream.

In May of 1965 Makita returned to NKK as an Executive Managing Director after
having been sent out to "study management" as the president of Nihon Kokan KK.
He was suddenly called back by Takeshi Akasaka, now deceased and then NKK
president. He was promoted to Executive Director and Vice president, and in
the summer of 1971 he was appointed to the presidency to succeed Akasaka after
he suddenly died.

That was a very difficult period. The Y1 trillion plan to move to Ogishima
was already under way. This huge project had to be pursued within an
enviromment of public criticism and concern as to whether "NKK will be able to
accomplish such a large project." Dealing with the unification of heavy
industry and the recession in shipbuilding, he demonstrated his leadership
abilities, stimulating the determination to pursue a program under which one
mistake might put the management of the whole company into jecpardy.

President Akasaka was a strong enough individual to be nicknamed "The
Emperor," and at the time of his retirement the company certainly had a strong
"Akasaka flavor." Through the various changes in personnel that followed,
that influence was diluted, and the personnel group surrounding Makita became
well established. During the latter half of his appointment there was some
criticism to the effect that "NKK's president has become too important." But
he surely didn't run the operation as a dictatorship. Important decisions
were decided unanimously in the Management Committee made up of the Chairman,
President and Vice Presidents which had been established in 1975.
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Chairman Kaneo, the individual in whom Advisor Makita placed the most
confidence, became his successor. During the time he was Head of Personnel he
persisted in his efforts to promote the policy of strengthening the heavy
industries department, paying no attention to the doubts of those around him.
This action which was based on personal confidence was the reason for such
absolute trust. Even now, people are saying, "The more we think about it, the
better choice Kaneo was."
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NKK ORGANIZATIONAL MAP 1

Board of Director's

Chairman

President

Vice Presidents

Managerial Conference

Board of Executive Managing Directors
Vice President Sunagane

Vice President Yamada

Vice President Sunagane

Vice President Kamiya

Vice President Yamada

Technology Development Headquarters
Executive Director Dote
Inspection Officers

Executive Director Dote

Executive Managing Director Ide
Executive Managing Director Nishikawa
Executive Managing Director Hirano
Inspection Department

Secretariat

Management Planning Department
General Affairs Department
Personnel Department

China Team

NKK America

New York Office

Ios Angeles Office

Houston Office

Vancouver

NKK Brazil

NKK England

Dusseldorf Office

Paris Office

Singapore Office

Indonesia Office

Beijing Office

Hong Kong Office

Industrial Development Department
Regional Development Department
Related Industries Department
Information Systems Department
Accounting Department

Capital Department

Labor Department

Education Department
Envirommental Management Department
NKK Hospital

Osaka Plant

Nagoya Plant
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51. Hokkaido Plant

52. Kyushu Plant

53. Sendai Plant

54. Hiroshima Plant

55. Okayama Plant

56. Toyama Plant

57. Niigata Plant

58. Shizuoka Plant

59. Chiba Plant

60. Shikoku Plant

61. Planning Department

62. Central Research Department

63. Heavy Industry Research Center

64. Systems Technology Research Center

65. Standardization Office

66. Patents Department

67. Inspectors Office

68. Various Industrial Divisions (separate chart)

69. (Note) Official assignments of Department Heads and Division Directors in
parentheses are officers with supervisory responsibility; those in boxes
are officials immediately in charge.

Full of the Spirit of Challenge Handed Down Through Successive Generations of
NKK Leaders '

Chairman Makita and President Kaneo got along so well together that it is said
there has never been another example of a team able to operate more ideally.
In contrast to an individualistic, aggressive chairman with a unique
philosophy, was a quiet president of the type who thinks things over carefully
and then takes action. In addition to the advantages of this combination of
personal styles, the two had great confidence in each other.

Chairman Kaneo is the so-called "fair and selfless" type with strong
convictions. It is often said that "Once he makes up his mind he is pretty
stubborn." The source of his strength seems to be the experience of facing
death during his three years of internment in Siberia from 1945.

Still, he is of course not the show-off type. Therefore, when Advisor Makita
was appointed Chairman, he gave up his decisiommaking authority saying, "We
should shape the corporate organization into a pyramid in which there is only
one individual responsible for deciding important plans and intentions." But
it is certain that he exercised considerable influence over decisions during
the first part of Kaneo's administration. However, after a certain time,
important questions of corporate strategy and senior personnel decisions began
to take on a strong Kaneo flavor.

The National Steel investment issue was a classic example. Advisor Makita who
hoped to produce steel in the American market and Vice President Kamiya who
was keen to promote internationalization, pressed for direct action. But
there were many others who were opposed. Chairman Kaneo who was then
president decided "It will be a lot of work, but looking toward the future, we
shouldn't lose this chance." This decision was a surprise both within the
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company and within the whole steel industry, inspiring comments like "This is
really a positive move, appropriate considering that Kaneo is such a prudent
person.®

Kaneo's influence even extended into the area of personnel. Chairman Kaneo
actually was a graduate of Waseda University. And so when he was appointed to
the presidency observers imagined that he would be likely to promote
individuals who were Waseda graduates. Of course, this was nothing more than
a guess. However, in contrast he stayed away from university old-boy politics
and sent Executive Managing Director Hisao Yamada, a Waseda graduate, off to
become the president of Nihon Casting.

Also, according to one retired company official, promotions for Noboru
Hirayama (age 60), who didn't get along very well with Advisor Makita, had
been quite slow. But Chairman Kaneo respected his abilities and made use of
him as an official. He has now become an Executive Managing Director.

In this way, during the time that he was NKK president, Chairman Kaneo did not
deviate from traditional practice, paying close attention to a wide range of
opinions within the company, making decisions at the appropriate time and
acting upon them.

It is certain that President Yamashiro who has taken over from Chairman Kaneo
will continue on in the same spirit. "We are in the middle of a severe
damestic and international envirorment. A2bove all, let's build an aggressive,
action-oriented company."

New President Yamashiro's first statement rang through the large conference
room on the second floor of NKK corporate headquarters. During the course of
his statement upon assuming the presidency on July 1st he challenged the
assembled NKK employees. They were the words of a strong corporate helmsman,
the tenth president of NKK, a company proud of its more than 70 years of
prosperity and tradition. This strong presidential appointment statement
won't translate directly into specific corporate strategy, but he said "I will
do my very best, following the management line heretofore established,"
promising the start of a continuous sprirt of challenge.

Core of Support for Yamashiro System Comes From Officials Who Joined NKK
Between 1946 and 1949

President Yamashiro joined NKK during the chaotic immediate postwar period as
a temporary laborer. He hoped to become a government official, but changed
plans. "Together with other young people, I hoped to help rebuild Japan's
industry."

He followed an internal career path, including service in the Planning,
Accounting and Information Systems Departments. He became well known for
balance and good judgement. In one sense he might be considered narrowly
focused, but he also has a rather large-hearted aspect. Talk of him becoming
president came up "When I went to pay my respects just before being sent to
New Zealand Steel, when I was told 'I have something that I need you to do.'"
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From July, NKK reorganized their Heavy Industries Department into three
industrial departments: Engineering, Machinery, and Marine and Steel
Construction. This gives them an organization of five industrial departments,
together with the two existing industrial departments of Steel and New
Materials. Together with this, they have given industrial department Heads
representation on the Board, heretofore restricted to the president and vice
presidents. President Yamashiro explained the objective of that change as
"Clairfying the system of responsibility, making each Department head and each
department feel like a company and a company president," greatly promoting
their independence.

Further, they have taken a forward-looking posture in new materials and other
new fields, making the high-spirited statement that "One of our objectives for
the 21st century is to to make steel 50 percent of our total sales, with heavy
industry and new materials both 25 percent." Together with growing the seeds
planted during the Makita-Kaneo era, he himself is doing an admirable job of
accepting responsibility for planting the next generation's seeds for his
successor. At the same time, the key to the question of whether or not the
new Chairman Kaneo-President Yamashiro combo will charge into the "belle
epoch" is the organization of personnel at the vice president level and below.

The Senior Vice President, Kozo Yamada (age 63), is in charge of the whole
steel technology group. He is a rugged, primitive sort of romanticist. He
appears somewhat stuffy, but his easy and casual manner is charming.

Succeeding generations of presidents of Kawasaki Steel, another steel maker,
have been technicians from Tokyo University's Department of Metallurgy. But
NKK has never had a technician as president. In one sense, technological
ability controls decisively the quality of a steel manufacturer's products,
their productivity, their costs, and competitive power.

All the more, persomnel relationships within NKK's technical group continue in
a long line from Shinroku Yamashita, former Chairman of Gorei Steel Company,
(former NKK Vice President), Vice President Hiromoto Takano, Vice President
Yamada, making up a large pipe.

As successor to Vice President Yamada as head of the technical group there are
Executive Director Akira Dote, Director of the Technical Development Division
(age 59), Executive Director Shigesaka Horie, Director of the New Materials
Division (age 59), Executive Director Yukio Hatori, Head of the Keihin Steel
Works (age 60).

Among them, Executive Director Dote is commonly known within the steel
industry as a "builder," intending to open up new territority in the field of
technical development. Executive Director Horie is a slim, scholarly
individual, intense, who has put all of his energy into the development of new
materials as a result of his experience as head of the Research Center.
Executive Director Hatori is a broad-gaged, balanced individual with wide
experience, considered a priceless treasure among technicians.
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Key:
1. NKK ORGANIZATIONAL MAP 2
2. Steel Industies Department
3. New Materials Industries Department
4. Machine Industries Department
5. Vice President Kamiya
6. Vice President Yamada
7. Executive Managing Director Matsubara
8. Vice President Yamada
9. Executive Director Horie
10. Executive Director Nishiyama
11. Executive Director Kamishiro
12. Executive Managing Director Hirano
13. Executive Director Ono
14. Director Sakamoto
15. Executive Managing Director Hirayama
16. National Steel Liaison Team
17. Steel Administration Department
18. Business Planning Department
19. Business General Affairs Department
20. Business Affairs Department
21. Steel Export Department
22. Steel Pipe Export Department
23. Construction Steel Department
24. Energy-related Steel Department
25. Electrical Equipment Steel Department
26. Marine and Heavy Machinery Steel Department
27. Automobile Steel Department
28. Machinery and Equipment Steel Department
29. Container Steel Department
30. Specialty Pipe Department
31. Processed Steel Department
32. Transportation Equipment Steel Department
33. Market Development Team
34. Technical Services Department
35. Slag Department
36. Materials Department
37. First Raw Materials Department
38. Second Raw Materials Department
39. Steel Technology Planning Department
40. JTron Technology Department
41. Sheet Steel Technology Department
42. Steel Pipe Technology Department
43, Steel Technology Department
44, Equipment Department
45. Keihin Steel Works
46. Fukuyama Steel Works
47. New Materials Office of Personnel
48. New Materials Office of Administration
49. Chemical Department
50. Metal Materials Department
51. Ceramics Department
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52. High Polymer Materials Department

53. Ferro-alloy Department

54. Basic Materials Department

55. Toyama Steel Works

56. Niigata Steel Works

57. Machinery Planning Administrative Department
58. Machinery Development Department

59. Electrical Generating Plant Business Department
60. Machinery Plant Business Department :

61. Yokohama Machine Works

Vice President Kamiya controls the main Steel Industries Department. He was
originally noted for his abilities in the areas of administration and
planning, but moved to sales in 1976. And he now represents NKK's business
Division. Diligent and studious, he is a practical individual with no time
for empty theorizing. He has the reputation of being far-sighted and capable
of outstanding work.

He is a practical activist who pushed through the pending radical changes in
corporate business structure and investment in National Steel. A senior
executive from another steel company said, "He has practical business sense.
His actual accomplishments are head and shoulders above those of the others."
He has been a strong source of support for the Kaneo regime. He was beaten
out in the post-Kaneo competition, but since he is such a loyal company man,
he continued on with a new sense of challenge, accepting "responsibility to
concentrate on his own work."

He also serves as the Vice President of National Steel, and for a time it was
rumored he would move full-time to that position. But neither NKK nor Kamiya
himself have any such intention. Moreover, the other manufacturers in the
industry, and the steel consumers, didn't want to lose Vice President Kamiya's
services, although he often came out ahead when handling business with them.
The support group behind "Kamiya the Salemsan" includes Executive Director
Tetsuo Kamishiro (age 59) and Executive Managing Director Koji Hirano (age
58) . Kamishiro has managed NKK's base of operations in Western Japan, the
Osaka Steel Works, and has been Head of the Business Planning Department. He
is a man of great personal depth, and his frank, bright character inspires
good feeling. He is an up-and-coming new face in the business world.

Vice President Tsuneo Sekigawa (age 62) heads up the Maritime and Steel
Industry Department. In the past it was the shipping industry that made up
for sluggishness in the steel industry, but recently that enviromment has
deteriorated more and more, making their position quite difficult. He is
eager to venture out into the unusual areas of specialty shipbuilding and man-
made islands.

Generation after generation the shipping industry has had its own unique
personnel structure. The next leader of this Division is Yasuyo Ishihara (age
57) . He has worked only in the shipbuilding field, serving as the Head of
departments such as International Shipping and Maratime Specialty Ships. He
is capable of promoting a reorganization of the system.
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Vice President Toshio Sunagane (age 59) is in charge of administration for the
whole company. After working for many years as in the secretariat during
Makita's presidency, he headed up the general affairs section, and was
responsible for the reassignment of 1,000 people and the CI (corporate
identity) project.

He gets along very well with President Yamashiro. According to a steel
industry journalist, "Within NKK, Sunagane is the most supportive of President
Yamashiro, helping to create a positive atmoshpere inside and outside the
company . "

Executive Director Hisanobu Nishiyama (age 62) and Executive Director Kokichi
Hagiwara (age 61) are the heads, respectively, of the Machinery Industries
Department and the Engineering Industries Department which since July were
made independent of the old Heavy Industries section. Nishiyama, full of
vitality, had been Head of the Personnel Department. In contrast, Hagiwara is
a well disciplined, straightforward type of person.

The head of the raw materials Division is Hiroshi Ono (age 59), a member of
the international faction with strong English language speaking ability.

Known as an export specialist, he moved to the raw materials department in
1983.

NKK is the managing underwriter for Canada Coal, so the raw materials post is
important. But because the personnel configuration of the raw materials
Division has been temporarily disturbed, he was put in as an individual who
could handle any problem.

In addition, the Executive Managing Director lineup includes such promising
individuals as Shoichi Ide, (age 59) who is in charge of accounting and
finances, Hiroshi Otaka (age 60), Shunkichi Miyoshi (age 56), Kenichi Hayakawa
(age 59), Tadashi Nishikawa (age 58), Hiroyoshi Matsubara (age 56).

Viewed from this angle, the core of personnel support for the Yamashiro regime
consists of this group of Executive Managing Directors and above who entered
the company between 1946 and 1949. The group that entered in 1948 especially

includes a number of stars since New Japan Steel held off on its hiring that
year.

It may be too early to predict, but who is likely to succeed President
Yamashiro? From a common sense perspective, the comment of a senior official
within the industrial group seems to hit the mark: "Based on ability and
judgement, Vice President Kamiya is the top candidate to become the next
president." Others say "The Yamashiro regime won't last all that long," and
on the off-chance that it doesn't last all that long a smooth transition would
be possible. However, since he is the same age as President Yamashiro, he has
no chance should Yamashiro remain in office for a longer period.

Another possibility is Vice President Sunagane whose career has taken off

since Yamashiro's assumption of the presidency. He was only a third-ranked
dark horse during the post-Kaneo race, but according to an economic reporter,
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"Rumor has it inside and outside the company that this time he has suddenly
shot up to become the favorite."

He surely was the head of the secretariat during the period of Makita's
presidency, and he performed a quasi-chief cabinet secretary function during
Kaneo's chairmanship, broadening his external relationships. And he has been
broadening his experience at the center of the company's business while he has
been polishing his coordination skills. He also has the unquestioned
confidence of President Yamashiro.

Because of this, Vice President Sunagane will still be 65 at the time of the
succession should President Yamashiro retire in his third term around the
sixth year of his presidency. That has been just the right age for a
president, and given these advantages Sunagane has a good chance of becoming
president.

But if the Yamashiro regime extends on for ten years or so, naturally the
situation changes. There will be a drastic shift of generation to younger
officials as the members of the 1946-1949 team of senior officials retires.
If so, the next president may well come from among the ranks of the current
Directors or Department Heads.

Ultimately, the most important factor for the succession is to be found in its
timing, and the sort of person required by the times when it occurrs. Will it
require someone good at managing the day-to-day routine, or somecne capable of
aggressive managment capable of implementing the developments required in the
21st century?

Up to now the tendency has been toward the inside-man type with strong
conservative personnel connections. But eventually there may be a reaction to

that, or the established pattern may continue. Sooner or later we will be
able to tell.
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NKK ORGANIZATIONAL MAP 3

Engineering Industries Department

Marine and Steel Construction Industries Department
Executive Director Hagiwara

Energy Engineering Division

Executive Managing Director Otaka
Environmental Engineering Division
Executive Managing Director Hayakawa
Steel Engineering Division

Director Nakata

Vice President Sekigawa

Structural Steel Division

Director Sekizawa

Shipbuilding, Maritime Division
Executive Managing Director Ishihara
Executive Managing Director Ishihara
Director Imaizumi

Engineering Planning and Administration Department
Engineering Development Department
Engineering Procurement Department
International Business Department
Petrochemical Business Department
Electrical Generation Business Department
Gas Business Department

International Plant Business Department
Maritime Project Business Department
Domestic Projects Department
International Projects Department
Pipeline Testing Business Team

Energy Plant Design Department
International Business Team

Refuse Plant Business Department

Water Supply Business Department

Water Treatment Plant Business Department
Refuse Plant Technology Department

Water Treatment Design Department

Steel Engineering Business Department
Steel Engineering Technology Department
Dekera, Egypt Project Team

Electrical Measurement Equipment Technology Department
Public Works Construction Technology Department
Safety Administration Department

Quality Control Department

Shinagawa Plant

Kansal International Port Project Team
Earthquake Countermeasures Project Team
Maritime, Steel Planning and Administration Department
Maritime, Steel Technology Department
Maritime, Steel Procurement Department
Structural Steel Business Department
Structural Steel Construction Department
Shipbuilding Business Department
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53. Repair Business Department Vessel

54. Naval and Specialty Ship Business Department
55. Maritime Equipment Business Department

56. Plant Equipment Business Department

57. Consulting Department

58. Shipbuilding Planning Department

59. Maritime Planning Department

60. Naval Technology Department

61. Shipbuilding and Maritime Design Department
62. Nuclear Department

63. Tsurumi Steel Works

64. Shimizu Steel Works

65. Tsu Steel Works

NKK's Strategy for Survival
Tokyo ZATKAT TEMBO in Japanese Dec 85 pp 140-153
[Article by Hiroshi Mochizuki]

[Excerpts] An Effort To Strengthen the Managerial Base of the Company by
Reducing Steel to 50 Percent of Total Sales

At the end of this June President Yoshinari Yamashiro took over the reins of
NKK from Chairman Minoru Kaneo. At that time he addressed employees of the
company in strong, stimulating terms: "At home we face administrative and
financial reform measures; abroad, trade frictions are casting a shadow over
the international free trade system. We are in the midst of both domestic and
international economic hardship. Under such conditions this company's
survival depends more than anything else upon our ability to create a 'strong
campany.' We will not be able to survive this hardship idling about."

Historically, from time to time NKK directly and boldly has pursued some
farsighted strategies. This challenging spirit certainly has been the driving
force behind NKK's progress.

Iooking only at the period since 1975, during the period of his presidency,
former Chairman Hisao Makita built Ogishima (Keihin Steel Works) which cost Y1
trillion. Together with the Fukuyama Steel Works in the west, he established
an efficient prodution system of two great steel works--with one in the west
and one in the east. Japan already had built a world class integrated steel
works, and in addition to steel and shipbuilding, was promoting the heavy
industries sector with a third key industry, engineering.

Throughout the time he was NKK President, Chairman Kaneo, Makita's successor,
promoted the slogan "let's build a strong company," and devoted all of his
energies to the strengthening of the tripartite system of steel, shipbuilding
and heavy machinery. He also promoted diversification into the field of new
materials, and in 1984 promoted the internationalization line through
investment and management participation in National Steel.
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Concerning the basic direction he intends to steer in the future, President
Yamashiro, the successor of both Makita and Kaneo, has stated: "I will pursue
the paths established by both men. Specifically, I will take measures to
internationalize and diversify the company. My task is to force the seeds
planted by my two predecessors to bloom and to bear splendid fruit." This
Yamashiro system lately has become a focus of interest in the management
field. It includes the strengthening of the business base, the strengthening
of technological development, and promotion of internationalization.

NKK, which began in 1912 as Japan's first manufacturer of seamless pipe for
domestic consumption, merged in 1940 with Tsurumi Steel Shipbuilding, creating
a unique industrial configuration that combined shipbuilding with the
manufacture of its basic material, steel. From that time to present, scme 70
years, NKK has contributed to the development and prosperity of industrial
society as an important part of Japan's basic industry. But with the domestic
shift to a period of low economic growth after the oil shock at the end of
1973, the change in industrial structure, and the rise of trade friction, the
problem of industrial structural reform has become the most important
consideration., There is more to this problem than the factors directly
related to the process of simply upgrading and strengthening demand for the
products of the various divisions and increasing their value-added. It also
requires improvements in non-industrial areas such as capital procurement and
information.

One example of this is the effort to strengthen the corporate management
system. The fiscal year 1984 crude steel production of this second largest
steel maker in Japan was 12.6-million tons, 11.8 percent of Japan's total
crude steel production which at long last topped 100 million tons. In terms
of production it can't be denied that NKK's rival, New Japan Steel, is in the
lead. For example, as of March 1985, New Japan Steel's sales amounted to ¥2.8
trillion, with pre-tax profit of ¥90.8 billion. After tax profit was Y41.5
billion. In contrast, NKK's sales were Y1.5 trillion, with pre~tax profits of
¥37.5 billion, and after-tax profits of Y¥19.5 billion--all lower.

Although the capital drain of construction costs at the Keihin Steel Works was
over, the overall performance was pulled down by another drop in the export of
seamless pipe, NKK's profit leader. In consideration of demand, they were
wrapped up in the centralization of their iron supply for the Fukuyama and
Keihin Steel Works. And at the same time there also was the factor of them
putting all of their effort into expansion into new fields. Already at
Fukuyama they have shut down one line from pig iron to steelmaking. And
speaking of the long-term demand for steel, President Yamashiro also has said
"In the near future we hope to reduce the share of steel to 50 percent from
the current production ratios of 70 percent steel, 20 percent heavy industry
and 10 percent shipbuilding," stressing his intention to expand the operations
of the company into other fields.

Innovation in the manufacturing process, including the increase in the
proportion of continuous casting with the Fukuyama 5th slab continucus casting
operation and the implemention of the direct rolling process all started with
the effort to reduce costs through making the Fukuyama and Keihin Steel Works
as efficient as any in the world and reducing their energy consumption.
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NKK is also setting out to strengthen their sales operations. The drastic
revision of the NKK business structure from its product-specific structure to
consumer-specific structure realized in July 1984 is a typical example. With
the reorganization from the original four product-specific divisions of sheet,
pipe, construction, and cast shapes (including the domestic and international
business divisions), the six business divisions of construction, energy,
electrical equipment and machine parts, shipbuilding and heavy equipment,
automobiles, and containers and machinery, plus the three business divisions
of special pipe, process steel, and transportation-related steel, and the
market development team, NKK has made clear its move to a consumer-specific
business structure.

Expressing his hopes for the new system, President Yamashiro said, "We have
moved from the period in which we could sell any good product that we made to
one in which we make things that can be sold. This unprecedented sales system
is designed to cope with a buyer's market."

The Amazing Internationalization of Industrial Development

Together with their effort to strengthen their steel sales system, NKK
embarked upon an industrial internationalization policy as a strategy with
which to pursue New Japan Steel.

The two best examples of this effort are the 50-percent investment in National
Intergroup's National Steel Company, the 7th largest steel producer in the
American market, in August of 1984, and the January 1985 joint venture with
the American firm Martin Marietta which established National Light Metals.

The investment in National Steel Company (NSC) was the first Japanese steel
manufacturer's major investment in the United States, according to NKK Advisor
Makita, "A model for Japan-U.S. industrial cooperation." So seen, these moves
are of immeasurable importance for NKK's long-term strategy.

NSC is a steel manufacturer that specializes in sheet steel with factories in
Michigan, Illinois, and Indiana. It is a top-level American steel maker
employing about 12,000 people, with raw steel production of 5-million tons.

The two companies have had a technology exchange relationship for about 20
years, and this venture moves joint Japan-U.S. steel industry management one
step along. Through this investment in NSC, NKK hopes to increase its share
of the American sheet steel market, heretofore a weak point for NKK. As is
well known, steel exports to the United States have been under severe
restrictions since this spring. And even if NKK is unable to increase its
exports, with this investment in NSC, it will be able to increase
profitability through NSC's increase in sales. Of course, in order to
accomplish this they will have to make NSC into a more competitive steel
maker. But this won't be so difficult since NKK can supply NSC with their
advanced knowhow, such as sheet steel technology and EGL (electrical
galvanization equipment).
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Already they are assigning management staff to NSC, such as Yukio Tani (an NKK
Director) as Executive Vice President, and from last autumn they have
permanently assigned a research team of 13 specialists to the company. They
have selected talented individuals from various fields for supervisory work.
NSC too is saying that "With NKK's capital and technical assistance we hope
soon to become a steel maker producing world-class duality, advanced
products. ™

The steel import restrictions have very little chance of solving the U.S.-
Japan trade friction problem at present. NKK foresaw this and before the
restrictions were imposed established a beach-head in the United States,
demonstrating praiseworthy foresight.

As part of their internationalization strategy in the field of new materials,
another noteworthy move was the formation of the joint venture company,
International Light Metals (IIMC) with the Martin Company. The Martin Company
is a famous American maker of air and space-related machinery. NKK has taken
over the persomnel and equipment of the Torrance (California) plant of Martin
Marietta Aluminum, a wholly owned subsidiary of the Martin Company. They
supply a wide range of the aircraft and auto industry with aluminum and
titanium alloy extrusions and forged products.

NKK sees the possibility of moving into the new materials field after steel,
and the formation of this joint venture is the key to strategy to get directly
involved in the metallic new materials field. And in this field, a
significant area is titanium alloys. The Japanese air and space market for
titanium is not yet developed, still at about 7,000 tons per year, small
compared with that of the United States.
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1. Changes in NKK's Current Sales and Profits
2. Steel Division

3. Heavy Industry Division

4. Shipbuilding Division

5. (broken line) Current Profits

6. unit= Y100-million

7. Sales
8. Fiscal year
9. 1975
10. 1976
11. 1977
12. 1978
13. 1979
14. 1980
15. 1981
16. 1982
17. 1983
18. 1984

19. unit= Y100-million
20. Current Profits
21. Fiscal year

However, they are sure that it will expand at a rapid rate in the future with
the development of new fields such as spacecraft and maritime. Already among
the blast furnace steelmakers, Sumitomo Metals has formed a joint venture with
an American steel maker and established a sales company in the United States.
Kobe Steel is receiving rolled steel consignment orders from the same RMI
company. And New Japan Steel too has created a titanium department,
establishing the infrastructure to move directly into this same field. NKK's
joint ventures were instituted in response to the moves of other companies
which were earlier off the mark. At the same time, they can be seen as moves
in the direction NKK hopes to go in the future. Without the acquisition of
titanium and aluminium alloy technology, NKK would be unable to achieve their
objective of becoming a comprehensive materials maker.

Further, this October they reached basic agreement with GE (General Electric)
in the United States to purchase a polycrystalline silicon plant. They bought
the Great Western silicon plant of GE's silicon division for about ¥3.5-
billion. It will start production as a wholly owned NKK subsidiary from
January of next year. The plant produces 200 metric tons of polycrystalline
silicon per year. Since polycrystalline silicon is the upstream material from
which is made single crystal silicon, the material used in silicon wafers, NKK
has moved considerably closer to the semiconductor field.

ILast autumn NKK undertook joint technical development and basic research on
polycrystalline silicon with GE, following the example of Kobe Steel and

Tokuyama Soda.
After obtaining polycrystalline silicon manufacturing technology in the United

States, within two or three years at the earliest they plan to build a full-
scale factory in Japan capbale of producing 1,000 tons per year. At present
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domestic demand for polycrystalline silicon is about 3,000 tons. So once
built, the company will pursue market leadership with the output from this
factory. And from this base, through the expansion of production of single
crystal silicon and silicon wafers, the company hopes to gain a foothold in
the semiconductor industry.

M"For some time now since NKK has become a world player, they have been

promoting a number of joint ventures which involve foreign investment, such as
the investment in National Steel. Industrialization of industry is proceeding
at a somewhat more rapid pace, and NKK has grouped together a number of
talented and prominent people in Japan. They have tightly packaged every
necessary asset, which leads to the effect of riding together, an important
source of energy which should lead to the next step."

A new image of NKK was inspired in President Yamashiro's mind of a 21st
century industrial group ready to implement a series of policies that included
the internationalization and diversification of business. Just at that time
the company should have its chance to pursue and even out-distance their arch-
rival, New Japan Steel.

High Expectations for the Machinery Department: 100 Billion After 5 Years

"There is ample opportunity for this industry to expand, and it must." So
President Yamashiro expressed his expectations for the Machinery Division.
Among steel makers, NKK has made progress toward diversification. But
considering the machinery field alone, they are still weak when compared with
Kobe Steel Works which has led the way in machinery. Concerning this, even
Executive Director Hisanobu Nishiyama, the man in charge, said as is already
known, "I suppose that this division should have Y100-billion as an objective,
but at present it is only at Y15-billion, and this fiscal year we will only do
around Y20-billion. We've got to get those figures up."

Concerning this jump to the Y100-billion level, Executive Director Nishiyama
stated the objective of "In the next few years achieving large increases of
between 20 and 30 percent, making haste to push sales to the Y70 to ¥Y80-
billion level. Then, with single-digit increases, we will achieve our goal of
Y100-billion at least within five years, by fiscal year 1990."

According to Nishiyama, "The point of NRK's diversification program is the
expansion of the machinery division, and I believe that the whole company's
expectations, including those of the President, are in that direction.”

At present the most important products of the machinery division are
transportation equipment, such as cranes and engines, mainly deisel engines
and boiler turbines. NKK is maintaining its share of the market in fields
such as presses, stamping machines, and steel silos. But they still have a
ways to go before they have sufficient product diversity to be considered a
comprehensive machinery maker. As a comprehensive machinery maker, there is a
large industry-medium-small industry gap between NKK and companies such as
Sogo Juki and Kobe Steel. But their goal is both to diversify their product
line and increase sales to the point equal to those of the other heavy
equipment manufacturers.
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They are aiming at that objective through lateral development of their
currently existing product lines and through promotion of a higher value-added
product mix through a shift from separate products to the sale of complete
systems.

The driving force at present behind the machinery industries division is motor
driven electrical generation plants. NKK is producing and selling low-speed
diesel engines through a technical cooperation agreement with the Swiss firm
Sulzer, and medium-speed diesel engines through a cooperative agreement with
the French firm SEMI'. From last year they became affiliated with the medium
and small size deisel engine producer, Fuji Diesel, establishing themselves as
an integrated supplier of such engines from large to small size.

Recently they have combined the PC engine of the SEMT company and the small
engine of Fuji Diesel with a turbine and generator, and are selling it abroad
as an electrical generator plant. They hope to sell them in areas in less
developed countries such as Southeast Asia and the Middle East. All of them
are small and medium sized plants and self contained electrical generating
equipment for factories. They already have 30 orders, and they are very
confident that they will sell well. They intend to put some effort into the
development of the market for small-scale electrical generating equipment for
the small towns of isolated islands and remote mountain villages.

They are also interested in China. In China at the present time they are
proceeding on plans to construct large-scale coal-fired electrical generation
plants that will make use of that nation's abundant coal resources. But there
has been some movement toward establishing diesel electrical generating plants
for home use in areas distant from coal producing and coal burning areas. To
date there have been orders for two units to be used as self contained power
generating plants for the polyester factories of Kuang Dong and Xin Hui Xian
in China. Development of the Chinese market is some ways off, but once this
comes on line, the sales of generators alone suddenly would expand sales from
the three to four-billion yen level to the Y10-billion level.

A product of interest in the future is the dual fuel engine that can be run on
both heavy o0il and natural gas. Already, through cooperative research with
the SEMT company, they are hoping to operationalize a dual fuel engine that
will develop 1,200 horsepower from each cylinder based on the NKK-SEMT 6 PC

engine.

Calculating from one engine, it seems as though this will become the first
effort to operationalize the this high-powered engine that can produce from
7,200 to 21,600 horsepower, for use as the main engine for ING transport ships
used to export ING from Western Australia to Japan. If it could operate as a
gas engine using the boil-off (vaporized) gas from the ING ship as fuel, they
are eager to sell the idea on the significant merit of its cost effectiveness
over current steam turbine loading ships. Further, they also will sell this
engine to electrical generating plants that use high efficiency gas engines in
natural gas producing countries. It has the advantage of a dual fuel engine
for large gas electrical generating plants in Southeast Asia and the Middle
East. It can be run on oil during the early stages of development when gas
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production is insufficient, and once gas production begins, it can be shifted
to run on gas.

The crane business too is well on track with a joint venture with the
Australian Reefer Carrier Co., which established Japan Reefer Carrier Co. for
the sale of container cranes. They have established a position in the
metropolitian port market at which they were aiming with recent orders for two
machines, one in the Port of Yokohama, and another bound for Motomaki Pier,
after establishing a record as a container crane in the Port of Osaka.
Hereafter they plan to expand into fields such as deck cranes, rigging cranes,
and mobile cranes.

They are also moving quickly into the press field with press brakes for
laminated metal presses developed from a technical cooperation agreement with
the Cincinatti Company of the United States. Demand for large hydraulic
presses is declining, and sales of smaller presses are increasing. They are
thinking about later getting involved in the manufacture of FMS~-related
machine tools. Just in case, they are now exploring possibilities for
collaboration with a manufacturer specializing in that field.

In a different area there is the steel silo division. In the past Japanese
silos were mostly made of concrete. But steel silos have been increasing
rapidly in number due to economic factors such as the maintenance and
construction costs of concrete. For the past thee years the large steel
makers have been participating in that market on the basis of their knowledge
of welding technology. They already have more than 70 percent of the domestic
steel silo market. They plan to link this steel silo technology to food
processing and cold storage, and already have succeeded in obtaining an order
from the Seipan Company of Yokchama for its breadmaking plant.

Executive Director Nishiyama has made the following inspirational statement:
"I do not believe that any other machine manufacturer has bested us in the
areas of technology and development. Our learning period has ended. We
intend to become a 21st century machine manufacturer producing a wide variety
of products. In that sense, this fiscal year should be remembered as the
founding year of our machinery industries division," encouraging his group to
work together with himself at their head.

The New Materials Division: Evidence of the Vestiges of a Basic Materials
Maker

One of the fields slated for more rapid development and commercialization as
the fourth pillar of NKK is new materials. Through many years experience in
steel, first of all, and then shipbuilding and heavy industry, NKK has
estensive technological capability and knowhow concerning raw materials. They
intend to activate this knowhow in their effort to move rapidly into the field
of new materials, a future growth industry. NKK is now in the midst of an
important shift from large and heavy to light and small industry. In a sense,
demand for this large steelmaker's main product has been eroded by these new
materials. President Yamashiro has expressed his strong expectations for the
new materials field saying, "No matter how popular 'small is beautiful'
becomes, I don't believe that demand for steel will disappear. However, it is
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certain that we cannot be optimistic about any increase in demand for steel
with the gradual development of new materials. Hereafter, we must move into
new materials in order to function fully as a broad-gague basic materials
manufacturer.”

As NKK moves into new materials, in a basic effort to promote this industry,
this January they carried out a reorganization which established a new
materials division. This new division includes all organizations which had
been involved with new materials development, such as the New Materials
Development Center, the Iron Alloys Department, and the Industrial Develcpment
Department. Executive Director Shigesaka Horie was named as its head.

The idea that the present age is the age of a materials revolution is behind
NKK's decision to emphasize the new materials field. From 1990 to the year
2000 beginning with electronics, industries including air and space and robot
services will grow rapidly in response to changes in social structure. 2As
electronics and biotechnology become the industries of the 21st century, new
materials will emerge from the resulting change in industrial structure. AaAnd
it can be predicted that these, once again, will encourage the development of
other leading edge technologies.

Even including the supply of ferro-alloys to the company's steel division,
sales of new materials are still only Y40-billion per year. Compared with
NKK's total sales of Y1.5-trillion, this division doesn't measure up. But the
head of the operation, Managing Director Horie, has stirred up controversy
with comments like "Hereafter, the existing automobile and machinery fields
will grow to at least Y400- to ¥Y500-billion after ten years, encouraging the
development of new materials with which to respond to the original high-growth
fields of electronics, electrical machinery, and air and space."

And, as industrial development leading toward the new materials field, there
is the ferro-alloy of the chrome family, indispensible in the production of
specialty steels, such as stainless and ferro-alloys of the magnesium type.
This is used as a de-sulpherizing and purifying agent for molton steel by the
old metal alloys division. In the old industrial development division they
have been handling cold casting products such as hollow slabs and steel

shapes.

Further, in 1983, they established the New materials Research Center, and
introduced HIP (hot isotropic press) manufacturing technology from the Aseya
company in Sweden. They are now working on production of this equipment in
Japan, and its use in the development of ceramic materials. In addition, it
is promoting the development of helium gas, products derived from tar,
synthetic products, electrical equipment, titanium and aluminum alloys.

The basis of this series of new materials developments has been the technology
that NKK has acquired in the steel, heavy industry, and ferro-alloy
industries, such as refining, rolled production, by-product disposal, and
machinery manufacturing. Wwhile planning to strengthen their powder sintering,
casting and forging, chemical reaction, synthetic processing, and systems
technologies, they are also making every effort to develop new materials.
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At the Toyama Works, the first factory in Japan to produce ferro-alloys, in
the field of new materials, they have begun work on the production of
fireproof materials and ceramic powder, and they intend to move later into
boron alloys and the commercialization of new ceramic powder.

The chemical division is promoting projects that rely on the byproducts of the
steelmaking process, such as gas and tar. Since NKK has been using these by-
products for the plant's fuel and direct reduction material since around 1955,
they had withdrawn temporarily from the chemical industry. But, improving
upon their own technology, they have decided to re-enter the chemical industry
field, and their first project is the sale of high purity helium. They have
begun sales through a joint venture with Nihon Sangyo.

Refining and distilling the tar that comes from steel plants, they have begun
to commercialize products derived from tar such as napathalene for use in
chemical manufacture, carbolic acid, high quality electrode materials, and
carbon fibers. They are already in the midst of constructing a pilot plant
able to produce 200,000 tons per year at the Fukuyama Works. After this, they
will construct a tar derivitive plant with a 300,000 ton anmual capacity, and
plan to begin actual sales from the spring of 1987.

Executive Director Horie's dream has broadened to include the "Cl and BTX
chemical fields in the future." At the Kawasaki Plant, the High Polymer
Materials Division has moved into the production and sale of polyethylene pipe
for use in gas distribution. Through the combination of high polymer
materials technology, synthetic resin and complex resin materials technology,
they have commercialized a variety of types of heat moldable resin pipe and
heat sclerotic resin FRP pipe. Executive Director Horie confidently states
"Up to now our steel pipe has been pushed out by these sorts of products. But
from now on we will turn the tables by entering that field too."

As NKK moves further into the new materials field, they will focus their
efforts on the development of ceramics as the "material of the 21st century"
from the medium and long-term perspective. At present, NKK is making a strong
effort to carve out an important place for their company in the ceramics
field, using HIP and other manufacturing equipment and advanced sintering
technology with ceramics powder of materials the ceramics division is dealing
with, like nitrogen, silicon, molten silica, and zirconium.

They are also looking at electronic materials. 1In order to increase
production of fused silica ceramic powder, which is used in various types of
fireproof materials, they are in the midst of increasing production to meet
growing demand through construction of a special factory with a monthly
capacity of 3,000 tons at the Niigata Steel Works. 1In the future, looking
toward the semiconductor industry, they have big plans for participation in
the IC packaging, and in the market for sealing materials for parts in heavy
industry.

With the decline in the demand for steel and the spectacular rise in
importance of plastics and other new materials, NKK had no choice but to enter
the field. But with their earnest drive in recent years into the new
materials field, one can feel an enthusiasm about the leap from steel to all
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metals, chemicals, high polymers, and ceramics to become a "comprehensive
basic materials maker."

The Marine and Steel Construction Industries Division Caught up in
Reorganization

The Marine and Steel Construction Industries Division was where NKK began its
effort in earnest to expand the scope of their industrial effort with a
restructing of the basis of their business when the Heavy Industries Division
was reorganized under Yamashiro's new system. The sales and orders of this
division had gone through difficult times for the past few years, an
unavoidable situation given the impact of the long recession in the
shipbuilding industry. Approximately 7,700 people are employed at the three
plants actually engaged in the business at Tsurumi, Shimizu, and Tsu.
Executive Managing Director Kosei Ishiwara, the man in charge of that
division, has said, "We are responsible for the employment of all of these
people. And since the outlook for the shipping industry itself is not so
promising, the only way we can manage is through industrial diversification
and the shift to higher value-added products."

As a result of looking again at industry, with the persons responsible for all
of the sections, including technology, design, manufacturing, and planning, in
that division, they decided to re-structure along the basic theme of the
following six points. That is, in the shipping section they intend to move to
higher value-added vessels, to put an effort into frozen sea construction
equipment, the development of new marine fields, oil and gas related
development, the nuclear energy field, and other new industries.

First of all, in higher value-added vessels, at present they are hoping to
receive an order for an ING (liquid natural gas) transport vessel. 1In
contrast to the order price for new vessels in which price cutting is very
severe, said to be between Y60,000 to ¥Y70,000 per ton, ING transport vessels
require a high level of construction technology, and are therefore quite
profitable. And the specific order on which they have the best chance is
discussion about the construction of seven ING vessels to carry ING produced
in Western Australia to Japan's electrical power and gas companies. NKK has
moved into the field of membrane-type ING vessels, using technology from the
French firm Technigaz. But to date they haven't had a single order. However,
together with Technigaz they have already developed an improved type of tank

(the Mark IIT), and already have a record of constructing seven ING tanks for
land use.

Further, they have developed an automatic welding machine that reduces the
cost of constructing ING tanks. Concerning this first order, it was saiq,
"Given the balance between energy supply and demand, ING vessels will not be
built hereafter one after another. But future business talks will be
influenced by whether or not we get this order. The membrane method is now in
the mainstream of ING vessels around the world, and we certainly hope that
Japan too will build one.™

Accomplishments such as the conversion of the Japanese Antartic survey ship,
"Soya," to an artic vessel, the construction of the "Fuji" and the "Shirase,"
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and also the icebreaker support ship ordered by Canada in 1983, all attest to
the high level of NKK's artic technology.

"Beaufort Sea I," is a mobile man-made island used in exploratory oil drilling
in Northern Alaska's Beaufort sea. Its total weight is about 58,500 tons.
This man-made island is of the concrete and steel combination type, made up of
a base that rests on the very bottom of the sea, a concerte portion above
that, and the uppermost deck portion. NKK calls these man-made islands which
are made out of a combination of concrete and steel CIDS (concrete island
drilling systems). This man-made island which scrapes, digs, and drills at
the bottom of the sea in water 50 meters deep is made to work in extreme cold
of the artic ocean where ice is two meters thick, temperatures are 30 degrees
below zero, and wind velocities reach 50 meters per second. The level of
NKK's arctic technology was evidenced when in 1984 the "Sea I," the first in
the world to meet such specifications with such capabilities, received both
the Petroleum Association's prize for the advancement of technology and the
Civil Engineering Association's technology prize.

The development of this arctic technology was supported by the completion of
the arctic test tank at the Tsu Works in September of 1982. This first
private~-sector test tank is 20 meters long, six meters wide and 1.8 meters
deep. And just like the arctic sea, it can reproduce various flat, hilly, and
broken belt ice conditions. Further, there is steel for use in low
temperatures that was developed from the technology of a steel manufacturing
company. In 1980 NKK was first in the world to succeed in the creation of the
low temperature steel used in man-made islands and icebreaker vessels.

They have begun work on the development of the "next generation man-made
island." This version will be used on the bottom of deep seas, in water from
150 to 200 feet in depth. They began work on the project based upon the idea
that at present, sea drilling in Hokkaido and other places is done at arourd
the 50-foot level, but one of these days they will begin to work in deeper
areas. They have already put together a new basic concept with the American
Odeko [phonetic] Company. It is an "AMDP" (Arctic Mobile Drilling Platform).
This huge man-made island has a base 200 meters wide. They plan to receive
orders for one or two within the next two to three years. Construction plans
at the dock in Tsu that specializes in large marine steel construction is just
waiting for the go-ahead.

NKK is also making an effort to get orders for passenger ships. Japan is the
world's most prominent shipbuilding nation, building about half of the world's
vessels. But the European makers have been monopolizing the market for
passenger ships. The price of passenger ships is quite high, and for NKK
which is aiming at higher-value added products, it is an attractive area for
exploration.

Their first order came from the Royal Netherlands Group, which last year
ordered a large luxury ferry, "The North Sea Ferrys." This ferry, which is to
be completed in 1987, within two years from the date of order, will sail
between the Dutch EuroPort and Hull in England. It will surpass the usual
concept of a ferry, and be more of a luxury passendger ship. With the idea
that "In the near future the world will see the arrival of the marine leisure
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age," they have begun development of large-size crusiers together with
Norway's (Ikomaritime). These large-scale crusiers, based upon the concepts
of both companies, amount to one large-scale marine leisure center that in
addition to guest cabins are equipped with such luxury facilities as pools and
gardens. This equipment, called by the company the "New Marine Area," is for
use in the coastal sea, within 200 nautical miles from the water's edge.

Based on the proposal of Advisor Noboru Takeuchi (a former vice president),
from ships for work in harbors, such as bucket dredgers and suction cutters,
they plan to move hereafter into suction dredges, plant barges, floating
hotels called "marine hotels," and waste disposal ships.

It was "the spirit of challenge" which has supported NKK in iron and steel,
now seen in the shipbuilding and heavy industry division. This may come from
the uncompromising spirit NKK has developed from the company's fate of being
the "second son" of the steel industry which has to always walk one step
behind New Japan Steel. In any event, generally speaking NKK's spirit of
challenge in the past has created and developed new areas of enterprise,
acknowledging a free spirit. Facing the turbulent decade between 1985 and
1995, NKK once again is fostering new enterprises one after another, with
internationalization and diversification. When NKK gets these new enterprises
on track and realizes its true strength, the time will have come for the
company to free itself from being referred to as the steel industry's
“perpetual second son."
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1. Special Issue: A Comparison of the Five ILarge Steel Companies.
2. Nippon Steel.

3. Founded in 1886

4, Capitalization: ¥331.8-billion.

5. Employees: 66,549; (Average Age: 41.8).

6. Profits: ¥90.8-billion.

7. Sales: Y2.86-trillion.

8. Crude Steel Production: 29.6-million tons.
9. NRK
10. Founded in 1912.
11. Capitalization: Y156.8-billion.
12. Employees: 33,295; (Average Age: 39.6).
13. Profits: Y¥37.6-billion.
14. Sales: Y1,500,800,000,000.
15. Crude Steel Production: 12.6-million tons.
16. Kawasaki Steel
17. Founded: 1907.
18. Capitalization: Y143.8-billion.
19. Employees: 27,863; (Average Age: 40.3).
20. Profits: VY43.2-billion.
21. Sales: Y1,221,400,000,000.
22. Crude Steel Production: 11.38-million tons.

23. Sumitomo Metals. 34. Profits: Y¥26.4 billion

24. Founded: 1897. 35. Sales: Y1.2388 billion
25. Capitalization: VY131.1-billion. 36. Crude steel production:
26. Employees: 27,337; (Average Age: 38.5). 6.65 million tons

27. Profits: Y¥35,2-billion.

28. Sales: Y1.1975-trillion.

29. Crude Steel Production: 11.36-million tons.
30. KXobe Steel.

31. Founded: 1905.

32. Capitalization: Y101.4-billion.

33. Employees: 28,928; (Average Age: 38.9).

SOME COMPARATIVE DATA ON THE PRESIDENTS AND DIRECTORS OF THE
FIVE MAJOR STEEL COMPANIES

PRESTDENTS
Company ' Japan NKK Kawasaki Sumitomo Kobe
Steel Steel Metals Steel
Name: Yutaka Yoshinari  Yasuhiro Noribumi Fuyuhiko
Takeda Yamashiro Yagi Kumagail Maki
Date of 1/6/14 2/7/23 2/15/20 11/30/15 12/2/22
Birth: (71) (62) (65) (69) (62)
Univ.: Tokyo Tokyo Tokyo Tokyo Tokyo
Taw Iaw Engineering Iaw Iaw
Entered 4/39 2/47 10/43 11/71 3/48
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Company’: (Entered upon
retirement from
MITI as Vice
Minister)
Appointed  6/81 6/85 6/82 6/78 6/83
President:
Hobbies: Archery, Attending Go, Gardening, Go,
Golf, sporting Golf Reading Traditional
Fishing events, singing.
"Karaoke"
singing
THE DIRECTORS
Company Japan NKK Kawasaki Sumitomo Kaobe
Steel Steel Metals Steel
Univ,: Tokyo 31 Tokyo 25 Tokyo 16 Tokyo 15 Tokyo 12
of which: of which: of which: of which: of which:
Mg.Dir 2 Mg.Dir. 6 Mg.Dir. 9 Mg.Dir. 8 Mg.Dir 3
Tech. 14 Tech. 16 Tech. 11 Tech. 6 Tech. 4
Kyoto 7 Waseda 4 RKyoto 12 Ryoto 8 Osaka 7
of which: of which: of which: of which: of which:
Mg.Dir 0  Mg.Dir 1 Mg.Dir 1 Mg.Dir 1 Mg.Dir ©
Tech. 2 Tech. 0 Tech. 6 Tech. 3 Tech. 6
Tohoku 5 Kyoto 3 Kobe 4 Osaka 4 Kyoto 4
of which: of which: of which: of which: of which:
Mg.Dir O Mg.Dir 1 Mg.Dir © Mg.Dir 0 Mg.Dir 1
Tech. 1 Tech. 2 Tech. 0 Tech. 4 Tech. 1
Hitotsu- 3 Kyushu 3 Tohoku 1 Kobe 3 Kyushu 3
bashi
of which: of which: of which: of which: of which:
Mg.Dir 0 Mg.Dir O Mg.Dir 1 Mg.Dir O Mg.Dir O
Tech. 0 Tech. 2 Tech. 0 Tech. 0 Tech. 3
Kyushu 2 Tohoku 2 Osaka 1 Osaka Met. 2 Kobe 3
of which: of which: of which: of which: of which:
Mg.Dir O Mg.Dir 0 Mg.Dir O Mg.Dir 1 Mg.Dir 1
l Tech. 1 Tech. 0 Tech. 1 Tech. 0 Tech. 0
f Hokkaido 1 Keio 2 Hitotsu- 1 Tohoku 1 Hitotsu~- 1
bashi bashi 1
of which: of which: of which: of which: of which:
{ Mg.Dir 0 Mg.Dir O Mg.Dir © Mg.Dir © Mg.Dir 1
Tech. 1 Tech. 0 Tech. 0 Tech. 1 Tech. 0
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Osaka 1 Osaka 1 Nagoya 1 Tokyo 1
Tech.
of which: of which: of which: of which:
Mg.Dir 0 Mg.Dir 0 Mg.Dir 0 Mg.Dir O
Tech. 0 Tech. 0 Tech. 1 Tech. 1
Tokyo 1 Gaku- 1 Nihon 1 Nagoya 1
Tech shuin ,
of which: of which: of which: of which:
Mg.Dir 0 Mg.Dir 0 Mg.Dir 0 Mg.Dir 1
Tech. 1 Tech. 0 Tech. 1 Tech. 0
Kyushu 1 Chuo 1 Kyushu 1
Tech Tech
of which: of which: of which:
Mg.Dir 0 Mg.Dir O Mg.Dir ©
Tech. 1 Tech. 0 Tech. 1
Keio 1 Tokyo 1
Met.
of which: of which:
Mg.Dir 0 Mg.Dir O
Tech. 0 Tech. 1
Ehime 1
of which:
Mg.Dir O
Tech. 1
Wakayama 1
of which:
Mg.Dir ©
Tech. 0
Kansai 1
Gakuin
of which:
Mg.Dir 0
Tech. 0
Army 1
Acadenmy
of which:
Mg.Dir O
Tech. 0

Total 53 (21 tech) 44 (20 tech) 35 (20 tech) 35 (16 tech) 38 (20 tech)

Number:

Average 58.9 58.8 59.1 60.0 58.5
Age:
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NKK's Group of Affiliated Companies
Tokyo ZATKAT TEMBO in Japanese Dec 85 pp 154-162
[Article by Kyosuke Sugimoto]

[Excerpts] NKK, sometimes called "the genius of the steel industry," is
surprisingly cautious in its behavior. Subsidiary companies are likely to
follow suit when the parent company sets such a tone. The overall impression
that they convey is quite unfavorable when compared with the affiliated
companies of NKK's competitors. Yet, in the past, this "parent company" too
broke precedent to take aggressive action, and its group of affiliated
companies too became quite visible. This article attempts to assess how the
NKK group will be trying to change in the future.

In the past NKK has been considered to be a defensive sort of steel maker that
does absolutely nothing of a flashy nature. Even considering the construction
of the Ogishima Steel Works, the replacement for the Keihin Works with its
urban location, which required the enormous sum of Y1-trillion, it cannot be
said that the company hasn't made at least one aggressive decision, driven to
it as a strategy of survival. Based upon their keen assessment of the
industrial environment, they went so far as to be called "more like New Japan
Steel than New Japan Steel itself."

This perception has begun to change as NKK has begun to move a step ahead of
the psychological influence of New Japan Steel. At first, the most
significant move was the investment of the huge sum of $2.92-billion for 50
percent capital participation in National Steel, the seventh largest U.S.
steel maker. After that they announced the establishment of a joint venture
with Martin Marietta, a leading American air and space company, for the
manufacture of aluminium and titanium alloys in the United States. Then in
October of this year, they reached basic agreement on the purchase of a
silicon manufacturing plant from the American company General Electric for
$16-million.

These related activities have made a strong impression within and without the
industry concerning NKK's aggressive character. President Yoshinari Yamashiro
has said that "A company cannot develop very well with defensive measures
alone. When it is time to attack we will do so forthrightly. When we do not
have the means to succeed within the company we will join forces with
outsiders, covering the shortage through measures such as capital
participation." Naturally, NKK's new direction has had a strong impact on the
actions of the whole NKK group.

The Manufacturing Industry's Slump May Thwart Them

NKK produced 12.6-million tons of crude steel in 1984, garnering 11.8 percent
of the domestic market, topped only by New Japan Steel, and enjoying 5th place
in world crude steel production. Also, NKK's share in other heavy industrial
fields, such as shipbuilding, plants, and machinery, has been relatively high.
The company hopes to become a diversified, comprehensive manufacturer, from
the basic material of steel to completely processed manufactures. :
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In a comparison with New Japan Steel as a comprehensive manufacturer, the NKK
Group is quite disappointing in terms of scale. There are 168 companies
related to New Japan Steel, employing 118,286 people, comprising a huge
family. Total sales volume for fiscal year 1984 amounted to ¥6.5705 trillion,
2.3 times the volume of the parent company (Y2.86-~trillion). The NKK Group,
on the other hand, has 66 companies, employing a total of 18,000 people.
Total group sales volume was Y784-billion, 52.3 percent of the parent company
volume (Y1.5008-trillion).

It is not necessarily true that "big is better." But the NKK Group is pulling
the legs out from under the parent body in the field of profits as well. 1In
contrast to the generally stable business of the non-manufacturing sector, the
manufacturing sector related to steelmaking and shipbuilding showed a downturn
for five periods running since fiscal year 1979. It recovered somewhat during
fiscal year 1984. But even so, among the eleven companies running deficits,
eight were manufacturers.

The companies affiliated with NKK are made up of 15 related to the manufacture
and processing of steel, 11 selling and distributing steel, 13 in the field of
raw materials and steel subsidiary fields, 14 in the heavy industrial field,
including shipbuilding, and 13 in general areas.

Although the NKK Group doesn't have the scope of that of New Japan Steel, the
guiding principle for its development has been establishment of one company in
each field, for each product and geographic region. There are quite a few
related companies that were newly established and made part of the group by
breaking off one division of a larger enterprise to either create a more
specialized operation or to increase efficiency as a means of dealing with the
expansion of NKK's production, sales, and distribution during Japan's period
of rapid economic growth.

For example, Kokan Drum and Nihon Kokan Light Steel were established in 1959
at the Mizunoe Steel Works as manufacturers of processed goods that would
maintain their position in the expanding market. They entered the sheet steel
market in earnest once installation of steel rolling equipment was completed.
Also, since commencement of construction of the Fukuyama Steel Works in 1963,
Fukuyama Kyodo Karyoku, Fukuyama Kyodo Kiko, and others, were established. To
strengthen their steel distribution system, the NKK group has established an
affiliated two-company sales system with two trading companies, Fuji Shoji and
Ito Soji Shoten, and they are expanding into the warehousing field as well
with NKK Steel Storage and other companies.

Also, since completion of the Ogishima Steel Works in 1976, and the onset of
slower economic growth, they have done their best to avoid building
overcapacity in related industries. Rather, they have channeled their
activities into establishing new companies, or bringing existing companies
into the NKK Group that meet the changing needs of society, such as such as
the steel manufacturing technology consulting firm of NK-Techs, and Kokan
Densetsu Koji for the design and operation of electrical generating plants.

It is said that the NKK Group's "steel teamwork" concept, with the parent
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company at the core, and each affiliated company established with a clear
concept of its purpose, is superior in that respect even to New Japan Steel.
Nearly all of the companies were established since the period between 1955 and
1965, so there hasn't been time for a group of elite personnel to develop. It
seems that one of the factors that strengthens the group's unity is the sense
of camaraderie that develops from the feeling among the managers of the
group's companies that they are all eating from the same bowl as the current
NKK management. .

However, this sense of camaraderie is vividly expressed in the vertical
relationship between the parent and subsidiary companies. Essentially, when
putting together an industrial group of companies, it makes sense to establish
an industrial system in which related enterprises in various fields are
allowed to develop independently and increase their earnings. That is not to
say that there isn't a tendency within the NKK Group for the subsidiary
companies to depend too heavily upon the parent firm.

The support of the parent company is very important when the group begins to
develop in a new area. Assistance in the fields of information and technology
is always necessary. The companies in the group were either established or
affiliated with NKK for a relatively short time, so it is understandable that
the majority of the affiliated companies are around 20 years old, or the age
of adulthood. There has been a call for a review of the policies for
affiliated companies with an eye to revisions that would tend to strengthen
their independence.

Interest in Strengthening the Independent Spirit of Affiliated Companies

It is natural that a basic materials manufacturer with a management policy
that emphasizes extension and expansion of its activities would actively
promote the formation of new subsidiary companies and inclusion of existing
companies in its group, promoting the development of new materials such as
titanium and silicon, or chemical products related to coal. The development
policies of the parent and subsidiary companies must change In order to
respond to changing social needs.

However, the company cannot focus all of its effort on the up-and-coming areas
alone. They also must try to improve those sectors not enjoying as much
success. The question of how companies already affiliated with the Group
should be reorganized and strengthened is equally important.

Steelmaking and manufacturing companies have an especially important position
within the NKK Group. Among them, with the exception of Nihon Galvanizing,
Fukaiya Steel Products, Kawasaki Steel Pipe, they were all either affiliated
with the group or established as new companies around the period from the mid-
1950s to the mid-1970s. These companies are facing hard times since it is
unlikely that we will see any remarkable increase in demand for their steel
products for the time being, because of increasing restrictions on steel
imports imposed by the developed nations, and because of competitive sales
pressure from the developing nations. Among them, the sales volumes of Toshin
Seiko, Goju Steel Works, Tokyo Shearing, and NKK Light Steel, are quite large,
but all of them are showing only small profits.
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The ratio of high value~added products such as silicon plate steel and
specialty steel at NKK is low, so the average unit price of their products is
low when compared to other blast furnace steel makers. The company has been
aware of the need to move toward higher quality steel products for some time.
Since the inclusion of the two large electric hearth steelmakers Toshin Seiko
and Goju Steel Works into the group in 1955 and 1956, they have been moving
away from the production of steel bars and and wire rod with its extremely
volatile market.

Toshin Seiko is a large electric hearth steelmaker, the top manufacturer of
steel shapes. They began production of large H shapes in Decenmber 1982 at the
time of the installation of the Buremu ([phonetic] continuous casting
equipment. Further, NKK is producing on order some of the larger steel shapes
used in the ships they are manufacturing and selling, and in steel towers,
both increasing their rate of capacity utilization and diversifying their
product line.

They also implemented a reduction in staff of over 500 people in 1983, but
still continued to suffer losses. At the end of 1984 the losses amounted to
more than ¥3.5~billion. The probability of heavy indebtedness in the current
period is becoming more likely. They are moving into the flat steel market
with upgraded equipment, and they are making an effort to reduce costs through
introduction of new equipment to produce oxygen. However, the electric hearth
steel industry is suffering from an excess of production facilities and is
being pressed toward rationalization. It will be difficult for Toshin Seiko
to recover on its own. So inclusion of this company in the Group in order to
meet the increased business available during the period of rapid economic
growth has worked against NKK's interests.

Goju Steel Works, which makes a variety of steel products, also has suffered
losses since the period ending in March 1983, including an accumuilated loss in
the previous quarter of Y300 million. Further, the outlook for the current

~yperiod is a loss of around Y2.8 billion. However, there are still some

possibilities in the future for Goju Steel Works.

\'\-\

After 44 rs of operation, plant antiquation at the Goju Steel Works in
Chiba has become quite noticable. Also, there are no electric furnaces at the
Chiba works. They rely instead on Sendai Steel Works and NKK for their raw
steel. Only a spiral.steel pipe and basic shapes factory will be left in
Chiba, and production “facilities for various kinds of steel will be
concentrated in Sendai. Y26 billion has been invested on equipment, and
construction has begun with plans to begin operations by the spring of 1986.
Efficient production through integrated operations from the electric furnace,
reduction in transportation costs, and diversification of products, are
anticipated as a result. They also plan to improve production and storage
management through an on-line system.

Within the NKK Group, Goju Steel Works is recognized as a producer that
specializes in various types of steel, with an emphasis on higher quality
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products. So its recovery may come earlier than expected.

Tokyo Shearing, which specializes in the cutting and processing of sheet
steel, is said still to be rather weak. But for the first time in three years
in fiscal year 1984 they turned in an operating surplus through application of
self help effort. During a four-year period they reduced total employment by
150 people, one-fourth of their overall work force. They also mproved their
situation with the acquisition of new facilities, such as precise cutting
machines and cranes. NKK Light Steel is the second largest producer of
engineering and public works equipment. Improvement there is anticipated due
to their program of rationalization. . '

The primary product of Japan Cast Iron Pipe is cast iron pipe for use in gas /
and water systems, products for which demand is slack. There has been '
discussion of development into new fields, and profitability has been
maintained through rationalization measures such as slower advancement of
personnel. Japan Casting, a manufacturer of steel and iron castings, is
rationalizing its operatlon with personnel reductions and exploratlon of new
fields, such as angled pipe couplings and pre0151on processmg, reducing the
level of their deficit. They are likely to break\gen in fiscal year 1986.

As mentioned, steel production and processing related companles so far have
expanded in a high-growth environment under which there was room for
development. But nowadays the trend away from basic materials is cbvious, and
quantitative increases in demand are unlikely. So the prospects for™
are limited. Therefore, rationalization and a shift to higher value-
products must be planned in cooperation with the steel section of the paren

company.

This effort makes a defensive posture unavoidable. Yet, the slowdown in the
business of steel-related campanies cannot be blamed solely on changes in the
environment. It is important to foster a spirit of self reliance. Even in
the case of Toshin Steel, the new president, Jiro Shiromatsu, was transferred
from NKK. He served as vice president for three years, and observed the
operation of the electric furnace industry. Even while they seek NKK's
cooperation, it is hoped that they themselves rapidly will prepare a concrete
plan for their recovery.
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MAJOR COMPANIES AFFILIATED WITH NKK: NO. 1.

(* = major companies; @ = dual appointments; # =

sent from NKK)

Company Name, Chief Sales Percent of Line of Business
Address, Executive Y1-mil stock held

Capital Y1-mil by NKK

*Toshin Seiko Jiro 133,976 42.0 Common steel ingots, steel
Chiyoda-ku, Shiramatsu shapes, irregular bars and
Tokyo fence, other manufactured
¥3,558 products.

*Goju Steel Kenkichi 77,085 41.4 Wire, steel bars, spiral
Works Yamaji pipe.

Chiyoda-ku,

Tokyo

Y2,700

*Tokyo Tatsuo 35,040 46.6 Steel plate, shearing and
Shearing Yamaguchi fusion, crude steel, press
chuo-ku, products.

Tokyo.

Y1,010

NKK Light Heizo 28,676 100.0 Guardrail segments, other
Steel Momosaki light steel shapes,

Kumagai-shi, production & installation

Saitama-Ken of steel processing

Y800 products, bridge

equipment

Kokan # Shozo 11,658 67.5 Seam welded steel pipe for
Kenzai Watanate general structure and

Yokohama-shi machinery.

Kanagawa, ken

Y400

Kokan # Hajime 8,121 51.0 Steel drums.

Drum Toyokura

Chuo~-ku

Tokyo

Y400

Kawasaki # Taro 3,860 93.7 Small dimension thick seam
Kokan Nakamura welded steel pipe, for

Kawasaki-shi plunbing and machines.
Kanagawa-ken

Y45

Kokan # Roku 6,552 100.0 Melted lead paint pro-
Aen Tokin Shibayama cessing, painting of steel

g
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Ichikawa-shi
Chiba~ken
Y450

Nippon

Galvano
Ichikawa-shi
Chiba-ken
Y200

Fukaya

Koki
Fukaya-shi
Saitama-ken
Y75

*Nihon
Chuzo
Kawasaki-shi
Kanagawa—-ken
Y2,016

Nihon Kokan
Keishu
Kishiwadashi
Osaka—-fu
Y480

*Nihon
Chutetsukan
Chiyoda-ku
Tokyo~-to
Y1,600

NK Kinzocku
Kako
Kawasaki-shi
Kanagawa-ken
Y400

Toyo Kokan
Kogyo
Kawasaki-shi
Kanagawa-ken
Y36

Fuji Shoji
Chuo-ku

Tokyo

Y300

Ito Soji
Shoten

@ Arikazu
Hirano

# Nobuo
Aoki

# Hisao
Yamada

# Kinnosuke
Yoshimura

@ Masaharu
Oryu

# Hiroshi
Horiguchi

# Takeshi
Tsubaki

# Kinji
Kamijo

# Atsushi
Fujii

2,617

1,992

12,753

17,880

10,510

36,040

1,538

57,614

12,259

50.0

100.0

34.7

40.3

33.1

59.0

100.0

51.8

20.0
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pipe, paint processing.

Refining and processing of
various steel pipes and
production of lead-plate
products.

Iron and steel products
for construction and con-
struction-related product"

Steel and iron castings
rolled steel, casting
molds, flags, valves
structural steel

Plumbing connectors and
pipe connectors for oil,
gas, water, electric
cables.

Cast iron pipe.

Flanges, rings, forged
products, axles, machine
parts, precision machine
processing.

Pipe for cooling systems,
pipe bending, coated steel
pipe.

Sales of steel pipe, pipe
materials, general steel
materials, structural
steel.

Sales of construction
materials products




Chuo~ku

Tokyo
Y100

Ishibashi

Kosan
Chuo~ku
Tokyo
Y100

NKK

Soko
Osaka-shi
Osaka-fu
¥1,200

NKK
Nagoya
Pier

Tokai-shi

Aichi-ken

Y700

NKK
Oigawa
Pier
Shizuoka-shi
Shizucka~ken
Y200

NKK
Ichikawa
Pier

Ichikawa-shi

Chiba-ken

Y¥1,180

NKK
Sendai
Pier

Sendai~-shi

Miyagi-ken

Y100

Fuyo

Kaiun
Kawasaki-shi
Kanagawa-ken
Y306

Nissan

Sempaku

@ Kazuyoshi

Nakagawa

# Osam
Kano

# Osamu
Kodama

# shinji
Nikaido

# Yukio
Hanawa

# Motoyasu
Sato

7,207

4,373

3,146

537

5,775

566

# Masujiro 17,990

Nagai

Daijiro
Ishii

9,812

90.0

55.0

73.1

50.0

100.0

100.0

43.6

45.0
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Sales of steel pipe,
steel materials, pipe
connectors and valves.

Harbor, transportation,
storage, steel materials
processing, auto-related
products.

Same as above.

Same as above

Same as above.

Same as above.

Intersea marine transport,
harbor transport, customs.

Intersea marine transport,
leasing of container




Chiyoda-ku
Tokyo
Y248

Nichiei

Unyu Soko
Kawasaki-shi
Kanagawa-ken
Y495

Kokan Kogyo
Cchiyoda-ku
Tokyo

Y568

Kokan Kikai

Kogyo
Kawasaki-shi
Kanagawa-ken
Yoo

NK Green

Service
Kawasaki-shi
Kanagawa-ken
Y40

Fukuyama
Kyodo
Karyoku

Fukuyama-shi

Hiroshima-ken

¥Y5,000

Fukuyama
Kyodo
Kiko
Fukuyama-shi
Hiroshima-ken
Y200

Fukuyama
Rinkai
Tetsudo

Fukuyama-shi

Hiroshima-ken

Y30

Kokan
Sanso

Ejiro
Takawu

# Koji
Nemoto

# Tadashi
Ishii

# Yasuomi
Katsube

Masayoshi
Sugiyama

# Junichiro
Namachika

# Yutaka
Minayoshi

Natsuo
Ishizawa

14,899

36,620

8,694

3,169

69,826

15,719

850

18,958

50.1

70.9

100.0

100.0

50.0

50.0

100.0
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40.0

transport equipment,
automobile transport

Cargo auto transport and
storage.

Development of steel
production raw materials
and sales, procurement of
raw materials on contract
salvage and sales.

Production, repair, and
sales of industrial
machines; production
of iron structures, and
contracting.

Cleaning, sanitation,
gardening, distribution of
printed matter, inter-
company printing.

Coal power generators.

Repair machinery,
electrical equipment,
calculating machines.

Special railway equip.
small-gauge rail operation

Production and sales of
industrial gas, such as




Center
Fukuyama-shi
Hiroshima-ken
Y90

Fukuyama @ Gennosuke
Port Mitsui
Service

Fukuyama-shi

Hiroshima-ken

Y60

Kokan
Fukuyanma
Green
Service

Fukuyama-shi

Hiroshima-ken

Y10

# Hitoshi
Takamatsu

NK Techs
Chiyoda-ku
Tokyo

Y10

Q@ Kozo
Yamada

Kokan

Keiso
Kawasaki-shi
Kanagawa-ken
Y30

# Teruo
Shimotsuma

Kowa # Hiroshi
Sangyo Kosugi

Nihata-shi

Toyama-ken

Y4

Koshin

Sangyo
Niigata-shi
Niigata-ken
¥32

# Yoshiro
Yamagishi

1,900

582

343

285

471

1,480

51.0

100.0

100.0

100.0

82.5

97.8

- 62

oxygen and nitrogen.

Harbor management,
service incoming ships,
marine route partol.

Cleaning, sanitation,
gardening, fire preven-
tion facilities inspection

Iron, steel technology
consulting services.

Environmental measurement
for pollution.

Toyama steel works related
contracting, environmental
problems at steel plants.

Niigata steel works
contracting, maintenance
sales of oil products.
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Company Name, Chief
Addresa, Executive
Capital Yi-mil
EEEEEEEM L E CEE EE E R EEEE S ES S
NKK Koji #Neosuke
Yokohama-ahi Ozawa
Kanagawa-ken
Y1,260
Nihon Blasat #Tautomu
Machine Uno
Daito-ku
Tokyo
YSo
NK #Keizo
Engineering Homma

Yokohama-ahi
Kanagawa-ken

Yel

NKK Heavy #Kenzaburo
Induatries Sugihara
Services

Yokohama-ahi e
Keanagava-ken

Y40
Nihon Rotary #Senzo
Nozzle . Wakabayashi

Kavaaaki-ahi
Kanagawa-ken

Y20
Koei Unyu #Susumu
Kiko Taj)iri

Yokohama-shi
Kanagawa-ken

Y40

Kokan #Fumio
Denasetau Okarmura
Kogyo

Yokohama-~-shi
Kanagawva-ken
Y30

Hinahitsau #Yukio
Kenaa Kido
Yokohama-shi
Kanagawa-ken

Yao

EAVY INDUSTRY
Salea Percent of Line of Busineasa
Yi-mil atock held
by NKK
B E T E S E S B EEEEE CE S M S E S E E E S S S S E S S S EEE =
60,712 100.0 Installation of gaa, water
and seabed pipe, plant and
ateel construction
942 30.0 Nanufacture and sales of
blaat machinea, shot/grit
878 100.0 Construction and plant
engineering
3,776 100.0 Maintenance, repair and
operation of waate
incineratora. ;
4,064 50.0 Development and salea of
rotary nozzles.
1,361 68.0 Automobile freigpt.
2,642 100.0 Deaign & auperviaion
of variouva electrical
conatruction pro-
jecta.
450 50.0 Non-deatructive inapec-

tion.




Tohoku #Toru 9,946 a82.9 Conetruction and repair of
Shipbuilding Fukudome small and wmedium-sized
Shiyogama-shi vesselsa, and other steel

Miyagi-ken conastruction,
Y253
Yokohana #Noboru 2,999 100.0 Construction and repair of
Yacht Shimizu amall apecialty vesaels,
Yokohama-shi conatruction of wooden
Kanagawa-ken equipment for the hulls
Y100 of medium-aized mine-
aweepera for the Defense
Agency.
Nihon Merine #Mitsuo 703 100.0 Ship design.
Engineering . Ishihara
Yokohama~-ahi
Kanagawa-ken
Yi0
NK Tsurumi #Yasushi 1,577 100.0 Cleaning, g&rdening, cafe-
Service Hara teria, distribution of
Yokohama-shi printed matter necesasary
Kanagawa-ken for factory operation;
Y15 »aintenance & repair of
Plant equipment &
facilities
NK Shimizu @Ryujs 550 100.0 Factory maintenance ser-
Service Shiyota vicesa; blueprints;
Shimizu-shi maintenance & repair of
Shizuoka-ken tools and instrumenta.
Y4
NK Tsu Kiko @Yoshito 878 100.0 Naintainance and repair
Tau-shi Doi of plant equipment and
Mie-ken facilitiesn.
Y20

(w major companies;

Chief
Executd

Company Name,
Addresas,
Capital Yi-mil
BT ST EC ST EETESEEEE
NKK Syastems #Hiroshi
Service Yamamoto
Kawasaki-shi
Kanagawa-ken

¥YSo

@ = dual appointmenta: # = sent from NKK)

GENERAL INDUSTRY

: Sales Percent of Line of Businessa
ve Yi-mi1} stock held
by NKK
2% 2 & & A 2 2 S 2 R F 2 & 2 2 R 2 S R SRR A S 2 S R R 2 2 S 2R R R R R R R A RS2 R R-R LB & &
2,121 100.0 Machine automation

planning and office
automation & service.
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NK Coel
Center
Chiyoda-ku
Tokyo

Y30

Koken
Development

Chiyoda-ku

Tokyo

Y40

NK Sports
Development
Chiyoda-ku
Tokyo

Yio

. NK Home

Shibuya-ku
Tokyo
Y300

NKK Real
Estate
Chiyoda-ku
Tokyo
Y1,400

NKK Building
Chiyoda-ku
Tokyo

Y20

NKK Hospital
Services
Kawvasaki-shi
Kanagaws-ken
Y10

Kokan
Construction

Chiyoda-ku

Tokyo

Y400

Nekosu
Yokohama-shi
Kanagawa-ken
Y30

wJun
Chkao

BHisao
Makita

#Kenjyi
Mosuda

#Tokushiro
Sakata

#Kenji
NMeasuda

#Hiroshi

#Kyunosuke
Hirano

#Makoto
Ueno

#Aotoshi
Omachi

3,123

163

415

16,090

10,019
S

~.

.

1,013

749

S,144

4,000

65

100.0

60.0

100.0

100.,0

100.0

100.0

100.0

s8.0

100.0

Trensport of imported
coal among domestic
recipients;: moerine
trenaport representation.

Operation of leisure and
health facilities Oku
Kusstsu Kokan; develop-
ment of aurrounding under-
populated areas.

Tennis club management and
othexr sporta facility
nanagement; sales of
sports equipment.

Design, construction and
sales of residential
houses.

Salea, lessing, brokerage
of real estate; club
monsgement & damage and
inaurance representation.

Operation and maintenance
of equipment in NKK
buildings; diatribution
of printed matter, claan-
ing, etc.

Maintenance, management
and cafeteria servicea for
hospital; general clean-
ing.

Contracting, planning,
deaign, maintenance of
construction projecta.

Production of various
chaira.

SN



Yokohama

High-tech
Yokohama-shi
Kanagawa-ken
Y30

Fu)i Diesel
Tateyama-shi
Chiba-ken
Y270

NK Lease
Chiyoda-ku
Tokyo
Y300

National
Steel
Pennasylvania
U.S.A.

£500 mil.

International
Light Metals

California

U.S.A.

81,000 mil.

©Kazuyuki 22 49.0
Naahiko
#Akira 7,481 70.0
Nishioka
#Haruo esntab. 50.0
Horikiri Mar ‘85
OVERSEAS
R.D. Venture 50.0
MacBride Sep ‘84
M.M. invesnt. 40.0
Haggerty Jan ‘85

66

Development and sales of
compound products for
industry.

Production and sales of
diesel engine for ships
and power generating
plante.

Lease, inatellment sales,
cash loens, bond malesn,
purchase of financial
inatrumenta; loan and
credit sales bondsa

Integrated steel works:
Crude steel capacity of
6 million tons.

Integrated production of
aluminum and titanium
producta.
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shift to Soft and Service Industries

As of March 1985, NKK sales were 73 percent in the Steel Division, including
alloy steel, and 27 percent in the Heavy Industries Division that includes
plant and shipbuilding. NKK has a plan to shift within ten years to 50
percent steel, 25 percent heavy industry, and 25 percent new industries. The
plan of course includes the development of new materials such as silicon and
coal-related chemicals, but it should also be noted that it has as its focus
the development the Heavy Industries Division.

The expansion of the Heavy Industries Division includes the processing of
steel materials and development of end products as part of their high value-
added strategy. NKK reorganized the Heavy Industries Division effective July
1 of this year, creating three operational departments: Engineering,
Machinery, and Maritime-Steel. The Heavy Industries Division was established
in May of 1979. It has been managed so far as a single division. But with
the expansicn of its operations, three headquarters were set up within the
Division. The diversification and expansion of the its business led to the
current reorganization.

Their effort even included granting the executive directors responsible for
the engineering and machinery divisions representation on the board. The
Maritime-Steel Industries Division, which is the shipbuilding division, cannot
expect much of an increase in demand for their products. But the Engineering
and Machine Industries Divisions plan to strengthen and expand their
operations. This naturally will influence the management of the Group.

There are five Group companies In the shipbuilding field, including Tohoku
Shipping and Yokchama Yacht. Their record is not especially impressive. On
the other hand, last December NKK purchased a 70 percent position in Fuji
Deisel, and added it to their Group. NKK is moving into the field of medium-
and large-scale deisel power generation equipment with capacity of over 10,000
kw, acquiring the small-scale deisel electric generation technology through
Fuji Deisel, all in an effort to increase the depth of their product
offerings. A number of Heavy machinery companies are making an effort to move
into the deisel generating equipment field. And with this investment, NKK is
making a concerted push to expand the Machinery Division.

NKK is also working to promote factory automation and machine tool production.
President Yamashiro stated "Examples similar to Fuji Deisel may be seen in the
future.” : :

In addition, this March NKK, in a joint investment with the Group's real
estate firm, NKK Real Estate, established NK lease Company and entered the
lease business in earnest. NKK Real Estate Company has been in leasing
business since 1978 as part of its program of diversification. They have
limited their business to NRK itself and members of the Group, leasing mainly
products such as computers and other office equipment.

NK Lease will continue to handle those products and gradually add NKK's major
products such as steel processing equipment, civil engineering equipment,
ships, marine construction equipment. They also plan to expand their
customers to include companies outside the Group. Within the steel industry
Kawasaki Steel Industries, part of the Kawasaki Steel Group, is involved in
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the leasing business. 1In addition, Kobe Steel and New Japan steel have
established leasing companies within their groups. Since it is a fast growing
industry, the entry of the NKK Group came as no surprise.

In addition, among the recently established companies within the group,
Yokohama High Tech was added in September of last year with a 49 percent
investment. It was established in the form of a joint venture with the small-
and medium-sized industries developing in the Kanazawa Industrial Park located
in Yokochama. The industrial park covers approximately 100 hectares and
includes approximately 400 companies. Knowhow acquired from NKK's factory
engineering was used in the development of this industrial park. The idea of
establishing Yokohama High Tech came from the close relationship that
developed between NKK and the companies within the industrial park in the
process of constructing the park.

Yokohama High Tech's business includes the development, production, and sales
of the complex range of products included in the diverse group of enterprises
within the industrial park, and the development energy saving devices and
automation equipment. They also design and implement various construction
projects. NKK expects to accumulate the technology and development
capabilities of the vengure industries within the industrial park.

In addition, last March a non-destructive inspection business for quality
control was established. These newly established companies are concentrating
on the soft and service industries. We can see a new mode of group
development, different from the period between 1955 and 1965 during which
activity centered around heavy, large-scale production.

Is There Any Danger in Steel's Advance to the United States?

Iet's now cast our gaze abroad. The investment in National Steel occurred
against the background of NKK's sense of stricter American import
restrictions. According to Vice President Haruki Kamiya, "This investment
means a great deal in terms of establishing the NKK brand in the huge American
market."”

National Steel's objective, however, was to attract capital and Japanese
manufacturing technology for the reconstruction of their steel division.
National Steel established a special company and shifted its focus of
operations toward the more profitable businesses of finance and aluminum,
strengthening their tendency to move away from steel. It is thought that the
bulk of the funds earned from the sale of stock to NKK was used for
development of those diversified industries.

Of course, new electric welding facilities were added to the steel division,
and major renovation has been decided upon that will include introduction of
the continuous casting process. In the United States joint ventures and
cooperative agreements are appearing one after another, such as Kawasaki Steel
and California Steel, Sumitomo Metals and the LTV Corporation, Nisshin Seiko
and W.P. Company. All of these are focused on the production of sheet steel
for automcbiles, leading to unavoidable keen competition in the future.
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U.S. Steel has already anticipated the penetration of the Japanese industry
and begun to cut prices. It is widely predicted that the U.S. steel industry
is rushing toward a severe reorganization, one that will also involve Japanese
manufacturers. Under such conditions it is premature to con<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>