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(ASIA)

Environmental conservation and the role of the professional engineers in Japan and
Korea for happiness of the East Asian people

Environmental conservation is the issue that we have to consider totally with global
scale. However, it is important to resolve local problems around us one by one. Here
as the presenter I discuss a role of professional engineers by showing some
examples, which | have dealt with by myself, of the problems and their solutions.
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Heap Leaching

Development of nonferrous metals resources
- Progress of heap leaching technology on copper ore

Tetsuo Imai  Mining Group

Abstract

On the field of processing practice of nonferrous metals, application of heap
leaching-SX-EW method would be accounted to be one of the greatest epoch- making
technologies together with industrialization of flotation technology on 1901 in
Australia, because it realizes to recover copper metals from copper ores at mine site
directly with lower cost.

The technology has been applied worldwide to recover copper from dumped low grade
oxide copper ores since on 1968, and besides it comes to be applied recently to
run-of-mine of secondary copper sulfide ores as well. Nowadays its production rate
amounts up to 20 % of total copper production in the world.

It's expected to apply for further purpose in conjunction with bio-mining technology
to recover copper from primary copper sulfide ores which occupy the largest portion of
copper metals in the copper deposits.
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3.2 Heap Leaching
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Special Zones for Structural Reform and Regional Tourism

Abstract
To revitalize local regions, reducing various regulations is required.
In 2002, special zones for structural reform were established and they have

gradually produced the effects. | examine the present situation and the promise (as
follows:).
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Use of natural energy that saves crisis of global warming

iy —& (ICHIMURA Kazushi) (& §%)
Abstract
IPCC(Intergovernmental Panel on Climate Change) announced the fourth evaluation report of
global warming aiming at the policy determiner in the world in 2007. The cause of Global
warming is an origin establishing about 90% or more artificial. The Hokkaido Touya lake
summit in July, 2008 next year discusses the reason for measures for controlling global
warming that are one of the important themes in Japan in such a situation.
L eadership competes what the major power in the world does the frame of "Post Kyoto". Japan
is said that the effect of achieving the target of a present Kyoto Protocol became extremely
difficult in that. It is necessary to be going to attempt turnabout greatly to make it to an
effective Energy policy in the future. t is the one to propose the use of natural energy as clean
energy that replaces the fossil fuel. It is the one to propose the use of natural energy as clean
energy that replaces the fossil fuel.
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Abstract

In Japan many earth and sand disasters happen .every year and many people died. Moreover there
are many dangerous parts where sand disasters may happen. But we can’ t have disaster
prevention institutions in all dangerous parts. Lately some specialists argue that we must cope
with the disaster flexibly such as stop the use of roads in the heavy rain and talk about the way to
escape safely with cooperation on the residential parts.

I’'m sure we should use IT effectively in making these new systems. | n this study | propose what
the technology for disaster prevention should be like, making reference to the way our company
utilizes IT and some cases of local disaster prevention learning.
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On Securing the safety of Japanese Buildings
Miyahara Hiroshi

Abstract
The Japanese Archipelago has faced various kind of disasters typhoon landslide and
earthquake etc. People live in the archipelago have adapted themselves to this serve
circumstance, and learned to protect themselves from disasters, On this paper the author try to
argue on securing the safety of Japanese buildings
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Justice is a universal human value. It is a concept that is built into every code of practice
and behavior, including the code of ethics of all engineering and other professional
disciplines. Although history has shown that human beings can be highly moral agents, it
has also shown that we can be very unfair. Another problem with codes of ethics is that
they are often internally inconsistent. For example, the first cannon admonishes
engineers to hold paramount the health and safety and welfare of the public—all three at
the same time and all three are paramount. There are times when this cannot be done.
But the most important thing for engineers is to be in Justice and to know what is to be in
Justice.
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Engineer isthelearned profession. Difference between amateur and professional is not faculty but
situation. All engineers have the responsibility of environmental conservatlion.

Professional Amateur
Professional
Amateur
Professional
Amateur Professional
Lebel
Amateur Professional
Professional
Professional
Professional
Professional Professional
Professional Code of ethics
Professional
License Certify Degree
License Certify
Degree
License
Certify

Degree
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Engineer
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Certify

License
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At the age of ITC developing stage
Takaaki Tabuki (Information Engineering.)

Abstract

Automation of information processing is being integrated over Internet and related
networking. Users of IT and related technologies (ICT) should understand risks of IT
and management of such risks. International cooperation is also necessary to reduce
abuse of Internet.

1 Past development in computer applications

1.1 Main frame system

Most of so-called main frame computers were used for basic system in banking,
traffic control, telecommunication, process control, and/or scientific calculation
systems. Such systems are basically standalone systems. In some cases, the
systems are connected with terminals through dedicated communication lines.
1.2 Embedded system

For electronic control purpose, computers were connected with special hardware
to process data. Examples are game system, robotic system, electronic appliance,
automobile, and/or cellular phone. Such systems are generally real time system
with small size memory.

1.3. Information system

So-called personal computer (PC) was initially used as a standalone system for
calculation and/or word processing. Then, with development of microprocessors
and related devices, and network environment, PC and server are used to process
information of organizational activities. A user of PC manipulates keyboard and
pointing devices to interact with computers. The use of computer is expected to
deliver services to organization and customers and contribute business profit.
Most of information systems are connected with the internet.
1.4. Fusion in ICT

Computer communication environment is still changing with internet technology.
Available physical layers are PSTN of metallic line and optical fiber, CATV cable
line, wireless line, mobile phone, and power line communication (PLC). Most of
systems which were used as standalone system are connected to LAN and the
internet. Today, banking system can be accessed through mobile phone and home
PC. No airline ticket is needed if check-in is performed through the internet. Seat
reservation of JR (Japan Railway) can be also available through the internet.
Home automations, such as controlling air conditioner, bath and curtain from
outside home, are possible through the internet.



2. Risks in ICT

2.1 General risks in ICT

Risks inherently exist in any human activities. Same is true for the internet.
When a computer is connected to the internet, it suffers from any risk in the
internet. More computers are connected to the internet, more risks should be
recognized. Risks in the internet can be classified into risks due to abuse of the
network and risks inherent in the technology. Both risks are recognized as high
enough so that they should be well controlled.

In the past hundred years, automobile technology has been developed. Our life
which we take as usual has been changed by the modern technology. During
several tens of years, we recognized risks of automobile technology and
established management of the risks. Examples of management of the risks are;
® avoidance: not to use automobile
® reduction: with taking care at low speed and/or using safe automobile
® transferring: with assurances
® acceptance: for small risk

Automobile manufacturers are also trying to design safe automobiles.

In the case of information processing, risks are comprehensive because the
system is complex and networked. Especially the internet is open network and
suffers from abuse. The methods of abuse of the internet are changing year by year.
Most of users are not familiar with how to keep security from incidents caused by
abusers.

In recent years, most of companies have internet connections to exchange
information with outside. Therefore, it is important for security manager to keep
in contact with news from organizations such as CERT. If an organization meets
an incident, it means a loss in business.

2.2. Trend in risks

Application fields of networked information systems are expanding and become
more complex than in the past. The fields include life related fields, such as
hospital application, automobile application and home automation application.
What we should notify is that users of such application are not familiar with risk
management of ICT.

3. Controlling risks in ICT

Risks in ICT can be controlled by various ways. Having formal rules for ICT
usage is one of means to reduce risks, the rule being determined by organization,
local government, and national government. Rules determined by organization
may be defined to include rules in governmental rules, i.e., lows, which the
organization should comply with.

The rules in an organization may be introduced through a risk analysis. Then the



rule should be effective to reduce risks in ICT. However the risk analysis is very
complicated and may need professional knowledge. An approach for the risk
analysis in ICT may similar to the way in general risk management.

Automobile ICT
Governmental control | Vehicle should be well | Use of personal information
(Legislation/regulation) | maintained. Traffic is | is restricted and a right of
controlled by rue. Violation | individuals about personal
of rule/low is subject to |information is assured.
penalty. Traditional lows are
deregulated in order to
meet with fraud in ICT.
Insurance Car insurance is | Insurances for incidents in
established. ICT are available.
User level control Taking self control for | Means to protect
vehicle and driving. information resource.
System provider Designing safe automobile. | Designing safe
software(OS, application,
middle ware). Providing
patch timely.

Table-1: Comparison between automobile and ICT.

3.1 Examples of legislative control
3.1.1 Spam and abuse control

In Japan, there are several lows related with abuse of the internet or mobile
phone network use. Spam mail is essentially inhibited by low. When an illegal
action is found, the internet service provider may provide investigation
authority/police with connection information of internet user under some
conditions while communication secret of the user is being kept.

Japanese lows which relate to computer and network are effective to suppress
spam mail, fraud and/or something out of public order on the internet. However,
since any country boundaries do not exist on the internet, skilled criminals use
computers installed in foreign counties as stool. Amount of spam mail processed
in Japanese ISPs is more than that of actual mail. Most of Japanese ISPs now
provide virus scanning and spam mail filtering services with users.

3.1.2 Personal information protection

Any organizations of pre-defined size are subjected to so-called Personal
Information Protection Low, and personal information which includes an e-mail
address should not be used beyond purposes that they explained to the individuals.
Any individuals may request organizations which own their personal information
for deleting their personal information or not to use their personal information.




3.1.3 Access control
Bypassing authentication process in computer access is also illegal. Just trying
to access a computer which is configured to use user ID and authentication data,
such as password, without permitted user ID and/or authentication data is also
illegal.
3.2. Cooperation of ISPs
It is very hard to identify criminal in the internet. However, it is rather easy to
identify infected computer being contributing as source of attacks such as BOT
and/or relaying spam mail. Such computers could be disconnected from the
internet by ISPs through logical setting at communication servers. If this kind of
control can be effective, ISPs should be positive to respond to information they
received from victim. Such positive action of ISPs may be sustained by legislative
control. Cooperation of ISPs should be international and not be restrictive within a
country.
Not only cooperation at ISP level but also at governmental level should be
considered for borderless criminals.
3.3. Controls to be taken by users
Users of ICT must take all kinds of risk controls, which includes;
® | ogical control such as mail filtering, fire-wall, access control and data backup
management.
® Physical control to protect machine and network cable from any damage,
including facility management.
® Human control to protect information resources from any operational errors
and illegal actions.
® Buying insurance in the case that measured risks are high.

4. Conclusions

1. ICT has been developed and will be minutely applied into life activity.

2. Risks in ICT today are high enough so that they should be controlled by various
means.

3. Risk control employed for ICT is similar to automobile risk control and/or health
risk control which are already established.

4. Risk control is designed at internal level, governmental level, organizational
level and user level.

Takaaki Tabuki. Tabuki Consulting Engineer Office. Executive Director,
Technology Management Organization Inc., Ph.D., Registered Consulting
Engineer in information engineering, CISA, CISM.



Secret of strong Japanese small machine makers

Japanese mechanical engineers occupy about 10% of total engineers serve almost all of
industries in Japan.

There is a fundamental cultural differences between Japanese mechanical engineers
and engineers of other countries.

We categorize or classify when we graduate school to get a job,[ maker or user,] for
example machine tool maker as a maker and mold maker(small) or automobile
maker(large)as a user,pump and blower maker as a maker steel and plastic maker as a
user.

Japanese engineers in maker who supply their products to their users learns
engineering of their machines(product) from their respected users,this culture differ
from any other countries in the world.

we have a handred of good global small machine makers in Japan such a small as 2-20
million dollar per year company sell 70% abroad 30% domestic same as big machine
tool makers as 2000million dollar per year company,

10% profit respectively.
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At 21% Century, Plastics Possibility & Technical Strategy in Future Promising Markets.
21 A2, FROEARESFIZBIT DT T AF v 7 2O TR & TN

(Chemical) TADASHI HASEGAWA

(L) &A1 E
Abstract

Plastic consumptions are the barometer of living and industrial level standard. Now, world plastic consumption
is 230 million ton, these values are almost equivalent to steel volume consumption of the world (1,000 million ton)
calculating specific gravity.

Plastic applications are as follows; film, pipe, sheet, plate, package house wears and etc. Construction of the world is
USA 50 million ton, EU 70million, China 43million, Asia 40million Japan 10million Korea Smillion ton.
Asian plastic markets are growing rapidly, now 40% of world consumption.

Japan plastic market is already matured during 1990-2006 year. Plastic consumption increased only13%.
While, china increased 7times, Asia countries 4times, Korea 80% during 15years.
In near future, Japanese are getting more old society. (20-25% are over 65years old), in such old society, most
promising business markets are old age goods, environment business, high sensibility (for example fashion, sports, etc.)
targets. Government set the new creative business targets for 2020 years plan. New fuel cell, robot, IT electronics, bio-
medical, nurse, environment new energy, & nano technologies. For such target, our plastic professional engineers have
a good chance to promote high-level technical innovation, development of new functional materials, processing method,
& good design products.

Il introduce mew application and plastic possibility in promising future markets.
1.World Plastic Consumption
Plastic Consumption is increased very rapidly during these 20years.
Major plastics are consisted with PE, PP, PVC, and PS, PET. These plastics are about 90% of total plastic volume

consumption. Another 10% plastics are engineering plastics (PC, PA, PBT, POM, and TPE (TPO, TPS, TPU, TPEE,
etc).



OVERVIEW MAJOR THERMOPLASTICS

MIDDLE EAST vs. WORLD
{Revised February 2007) PE PP PVC PS?| PET?| TOTAL
CONSUMPTION WORLD {militons) 1980 16.5 4.8 11.2 4.8 N.A. N.A.

1990 30.6 12.6 18.4 7.6 1.3 80.4
2008 66.6 451 36.1 14.4 41.0) 203.1
2010 77.4 §5.7 41.6 16.2 4.7 245.5
CAPACITY WORLD (miil tons) 1980 23.2 7.4 15.2 8.9 N.A. N.A.
1990 33.7 14.3 19.7 8.6 14.7 90.9
2006 78.7 47.5 40.6 16.2 §3.6| 236.5
2010 103.1 €4.7 48.4 16.9 5741 290.5

(F-1YOVERVIEW MAJOR THERMOPLASTICS

(F-1) World, Regional Consumption
1980, Total consumption is 37.3 million
1990, Total consumption are 80.4 million
2006, Total consumption are 203.1 million
2010, Expectation of total consumption are 244.5 million
During 15 years, world plastics consumption are increased about 254%, but Japan only increased 14%, Korea
80%, China 700%, other Asia countries 400%.

(F2)

PP WORLD, REGIONAL CONSUMPTION, KT
} o | D
 REGION 1890] 2005|2010 1’;’;&’;0& 2’5’330;0
| WEST EUROPE 566| 9'885| 12871 70 5
“EAST EURGPE 580 1'035, 1'418. 3.8 6.5
“AFRICA 226 11100 1567, 112 || 74
"MIDDLE EAST 260 1'005| 1470 9.4 7%
“NORTH AMERICA 3305 0617 12274 74 1 5o
C /S AMERICA " 7%0] 1874 2507 53 6.0
CHINA 650 7759 11186 18.0 76
JAPAN T 1'833|  3082] 3es2l a2z | 35
ASIA PACIFIC 111901 7'036| 8745 1256 44
WORLD 12'500| 42403 55700 85 58

(7.6 % GROWTH 2005 ~ 2010 = 61.2 MT)

o~
@ £ 2006 MAACK BUSINESS SERVICES DATABASE: MBS STUDY 3060

(F-2) world regional consumptions.



PP is used very popularly as sheet, pipe, package, fiber, and also are used as a plastic parts of car bumper,
electric housing, construction and other applications. During 1990-2005, increase of PP world consumption are 339%,
Advanced countries growth are increased in west Europe 277% north America 291%, Japan 193%. Total amount of
these 3 countries are 22,584KJ. So, 53% of world PP consumption. New growing countries group are increased in
during these 15years China 1,194%, Asia 612%, Middle East 402%, Africa 491%, total amount of these 4 areas PP
consumption are 16,910KT. So 40% total world PP consumption. Especially plastic consumption are growing very
rapidly in china&Asia area.

B RUEEREL
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6 —n 18" S Asia
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3 . Japan-
2~ 1.6%—
0 X
AR & N x E B
E7 7 | U ES
M v E
g 7 s

(GE)EHCGDPIOOSEMIB)NFHIREE  (WHT) AR [EREEOBR
20044 %] (BHFR) 154877 [Global Economic Prospects 2003)

(Long term economic global prospect till 2015)

(F-3) Long term economic prospect (till 2015 average growing rate.)

2. Promoting Asia business are good chance for P.E.



P.E. has a good chance to promote technical transfer and technical assistance in growing Asian business
markets. I had been working as technical assistant and consulting engineer in China Viet-nam, Thailand, Indonesia,
Philippine, Hong Kong, India, and other many countries, during 35years.

Their needs for technical transfer items in plastic fields are as follows;

i) plastic compound technics for new formulation, raw materials, TPE, TPV, and Nano filler compound, WPC,.

i) plastic compound machine, control, mixing ability.

iii) injection molding technics: machine selection, cost, speed up, quality control, sandwich injection, foam injection,
mold design, in mold coating in mold fabrication.

iv) extrusion molding technics: pipe, sheet, film extrusions, malti material extrusions, TPE extrusion, foam extrusion,
WPC plate extrusion.

v) Technical instruction for new product device development.

vi) Technical lecture for top manager, engineer, researcher.

vil) Application technique of new development products.
21 st centuries, plastic industry will be growing rapidly, especially in China, Vietnam, India, Indonesia.

3. Japanese population are getting old, now the percentage of over 65years are about 20% while India only 4.6%, China
7.1%.

Pyramid of population shows the average age of the country: Japan 50-54years, India 10-14, China 30-34, Korea 25-44.
After 20years, Japanese population pyramids show that percentage of over 65years are about 30% of total population.
In such an old age society, business target should be changed to adjusted society needs.
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3.1 Japanese govemnment forecast the fiture promoting business market as anticipated the following 5 items. After
10-20 years, most important needs are

health, medical, hospital, leisure sports, travel, nurse, welfare, and environment problem.

1.0ld age society markets ~ (155,000billion)
(Medical, Health, Nurse, Welfare, Study...)

2 Environment markets (60,000 billion)
(New energy, Recycle...)

3.Sensitve society markets (70,000 billion)
(Sports, Fashion, Leisure.. .)

4.Third wear society (28,000 billion)
(IT electronics, Network. . .)



5.Frontier markets (15,000billion yen)
(Marine, Sea Cosmos, Aircraft...)

3.2 Japanese government decided new creative business targets, these 6items are now needed in the world for the
world environmental problem (co2 prevention), medical bio and Nano technics. These high techniques 6 items can be
competed with other advanced countries in the world. Japanese govemnment expects 300,000 billion yen after 2020
years.

For the plastic industries, there are many business chance in the those 6 items. To get this target, it needs high innovation
in the plastic technology. Especially new functional polymer and also new molding process.

New creative business targets(30,000 billion) after 2020.

1. New fuel cell (1,000 billion yen)
2. Robot (1,800 billion yen)
3. IT electronics (18,000 billion yen)
4. Bio, Medical, Nurse (75,000 billion yen)
5. Environments, New energy (78,000 billion yen)
6. Nano technology (22,000 billion yen)

4. Plastics technical innovation to get future targetting business chance

4.1 New plastics Material

* High tech compound:
Conductive plastics
Heat transfer compound
Nano filler composite compound
Magnetic compound
* New thermo plastic elastomer(TPE)
0~5c super soft TPE
Heat & oil resistant TPE
Adhesiveto PC, PET, PA, ABS, TPE



* Green Polymer (Renewable Natural Resources)
* Natural Fiber-Plastics composite( WPC)

42 New Process Techniques

* Micro Injection
* High Gloss surface Processing (Heat&Cool)
* Multi Material Injection or Extrusion or Blow)
(Soft &Hard, Sandwich)
*  In mold Processing (2~3 Material, Labeling, Coating...)
New Foam processing (Water, Gas, Chemical...)

*

4.3 New Design & Decorative Surface Treatment

% Multi Color uneven surface,

% Soft & Hard
Metal surface, High Gloss, Printing,
Natural fiber feeling

5.Conclusion

(5)21 st Century, important strategy for total management
* Total Innovation in the five fields

@ HITO (manpower)
@ MONO(product: ~ HIGH VALUE
@ KANE(money): SELECT & CONCENTRATION

WAZA i ‘Hi i
@ (techniques):High techniques ( . University
Co-operation with
® CHIE ( t) T t Hovemment
management) :Top managemen Competitors
Patent Strategy .
Foreign
Company




* Important Elements for manpower.

20 th Century

21 st Century

H |Honest

[ |Interesting

T |Talent

O |Organization

High level & Hungry
International & Idea man
Tough Businessman

Originality & Object mind




Global warming and energy revolution

Applied science  Inagaki Masaharu
Abstract Global warming has not been a conceptual incidence any more. Many symptoms are
getting on sight. The reason is obviously the increase of greenhouse gas density. Saving energy is
not a fundamental solution but a revolutionary change in energy sources is required. Key points are
more electrification and freeing from fossil fuels. We have estimated the area of solar farms
required to generate sufficient electricity and have tried to illustrate a future image on a solar energy
world instead of a fossil fuel world.

1. Introduction

Global warming is now an urgent issue. Many symptoms are cropping up around us. The reason is
undoubtedly an upsurge of greenhouse gas. We need a revolutionary change in energy sources. Here
we show the evidence of the climate change ongoing around us and a close relationship between
CO; density and temperature. And we show a basic concept of solar farms connecting to the energy
revolution.

2. Symptoms around us

Many people cite that the global warming is coming up around us. | collected the temperature data
in some cities from the website of the Japan Meteorological Agency. They are shown in Figure-1,
and Figure-2. Shifting rate is different in each place. There is 2.4K/100 years upward shifting in
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Tokyo, 1.9K/100 years in Asahikawa and 1K/100 years in Naha. In Showa base in the Antarctica
comparably small upward shifting 0.5K/100years has been observed. However upward rates in
recent 40 years are larger in any cities. They have marked 3 to 3.5K/100 years. We have to
recognize that the significant climate shift is occurring around us.

3. Geological history of green house gas

Figure-3 shows the density of greenhouse gas and temperature in Cenozoic period. It is obvious
that the temperature change is dependent on greenhouse gas density in high fidelity.

What is a long range of climate change on the earth? Figure-4 shows the CO, density and
temperature from Paleozoic to Cenozoic. Density of greenhouse gas has not been constant on the
earth through the geological ages. The climate has been changing rather in more dynamic than we
are expecting to have in near future. The creatures have been experienced several extinctions since
their birth. There were two major extinctions, P-T extinction and K-T extinction. CO, density
increased from 300ppm to more than 1000ppm at P-T boundary. It was accompanied by
temperature climbing-up, which contributed to build the prosperous Dinosaurs world while bringing
many Paleozoic creatures to extinction. On the contrary CO, density decreased again at K-T
boundary, which brought about the ice age and the extinction of dinosaurs. At present CO, density
is climbing up again. The density that was 280ppm before the Industrial revolution reached 370ppm
at present and constantly increasing. It may hit 700ppm at the end of this century. The situation is
close to P-T boundary. Difference is that the increasing rate is too steep this time compared with the
former ages. That would be worse. This might be a disastrous upsurge for our existence.
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4. Changes of energy consumption and expected shifts to new energy sources
4.1 energy consumption

Figure-5 shows the annual energy consumption in highly consuming countries. The energy
consumption increased in 2000 but in 2003 it stopped or rather decreased in almost all the countries
except China. Worldwide consumption will continue to increase even the energy saving policies.
The campaign citing saving energy or the introduction of environment taxes wouldn’t be a decisive
measure to suppress the CO, density. Drastic change can be brought about by more electrification
and freeing from fossil fuels.

4.2 Shift of energy sources

Figure-6 shows the expected energy source shift. In previous century we have used fossil fuels as
main energy source. This is not a clean
energy. Nuclear power has been added

2500
as another main energy source at pres- 5
. e 2000 4 1990
ent. In this stage electricity is still only 2;5 & 2000
a partially clean energy. In near future g 1500 gg m 2003
. % ® 4 <]
no fossil fuels such as a hydrogen or £ 1000 g;:
. . . =i E]
biomass will be introduced as fuels for °Z 590 gEI
. . g 7h
automobiles. But as far as the electri- . A
city by which the new type of fuels is e C}‘\\& & @Q”S SR & é\& & &
produced is generated by fossil fuels, & & ¢ v

it cannot be perfectly regarded as a
clean energy. The electricity cannot be

called a clean energy till a fossil fuel is Constructed by data of reference 2)
replaced by a nuclear and a natural energy.

Figure-5 Annual energy consumption in each country
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Figure-6 Expected energy source shift

5. Quantitative simulation on solar energy
5.1 Concept of offshore solar farms

Solar energy reaching the earth’s surface every hour is equivalent to the whole energy that the
whole world consumes every year. But the weak points of this highly powerful energy resource are
no concentration and a weather dependency. To introduce solar energy as an effective resource we
must change the current concept of spot-located power generation.

The first step is that a roof of each house becomes a power plant itself. This is a typical distributed
power plant. It is a good example that we successfully managed a distribution nature of solar energy.
For livelihood use this method goes well. But that is not sufficient. We still need a concentrated
power plant for industrial use. Energy collection needs a huge area for concentration. Japan is a
small country but has a huge area of ocean to use. Japan consumes energy by 16 trillion Joule every
year, 25% of which is an electric use. If the entire fossil fuels for an electric use are replaced by a
solar energy. Area of 9000km? is required to meet the sufficient energy supply. Figure-7 shows an
example of the offshore solar farms that includes 25 units of 360km? (20km>18km) floating
stations along Japanese coast, summing up to 9000km?. Figure-8 gives you a rough image of the
unit size. The size of the area is slightly smaller than Tokyo metropolitan district, which is called 23
wards. We have never constructed such a huge structure. The area is beyond our common sense at
present. Though we still need many researches to bring this concept up to a practical stage, our
future would be devastating if we leave a common sense as common.

The future situation will be more challenging. Figure-9 shows the distribution of floating solar
farms in the future if the direct use of fossil fuels is reduced to the half and also if the amount of it is
shared by a nuclear and a natural energies. Still note that this estimation does not consider the total
increase of energy.

5.2 Integrated energy supply system
There is another problem. It is a weather dependency of solar energy. A solar farm works only



under the sun light. Our society cannot rely on only solar energy, unless we submit the intermittent
blackouts. Nuclear plants or hydraulic plants will compensate the defect of solar energy. Both are
very important clean energies, though radioactive waste remains through nuclear power generation.
The future energy supply system will be the integration of solar energy as main and nuclear (or
other clean) energy as supportive.

A unit (20km>< 18km)

Figure-7 A plan to deploy solar farms Figure-8 A unit floating station with
around Japanese coast solar farms (Size comparison)

6. Conclusion

Global warming is undoubtedly occurring on .
the earth. It is firmly dependent on greenhouse o
gas density. In geological history the CO, den-
sity has not been always constant. The earth has o
sometimes had an experience of dramatic changes , o)) o
in the density. Serious extinction has been accom- . Ay
panied at the times. Our present stage is also at the N 'ﬁ:t‘]’__.‘"
mouth of such a dramatic time, yet the change is m e U
even more sudden. We need to have a revolution- T 2d
ary change of mind in alternation from a fossil o .

energy to a solar energy.
o i Figure-9 A future expectation for

distribution of solar farms
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"From Regional, National to Global Standard"
-Sustainable Development of Industrial Technology in the Greater Nagoya, Japan-

Name: Seiji SAWA , Mr. (Chemistry)
Affiliation : Chubu chapter, Japan

Abstract:

The Greater Nagoya Area (GNA), being positioned roughly in the center of Japan Island, is
a region that the industrialization has advanced from old times of 16th century taking
advantage of its geographical, climatic or political aspects. In recent years, as making use of
these properties, GNA becomes one of the representative industry-accumulated regions of
Japan, in which attracts both international and national attentions mainly in manufacture
as well as agricultural and service sectors through an incessant effort of
industry-academic-government collaboration.

In this speech, being based on this background, I introduce the industrial technologies
triggered from the GNA based, and take a point on the actions to achieve sustainable
development in the area.

Outline
I What's GNA?
1. Definition
The geographical center of Japan where -;--_'f: o
encompasses a radius of 100 km from the I .
center of Nagoya, Japan's third-largest city. 5 B .
2. Basic statistics . e
a) Population: 11.1 million -3 e i
(8.7% of domestic total) o ———
b) GDP: $US397.5 billion/yr (10% Id.) from: http://www.greaternagoya.org
c¢) Product shipment value: $US391.7 billion/yr
17% 1d.)

d) Cars produced: 3.7 million/yr (43% 1d.)
e) Airplane production: $US4.8 billion/yr (60% 1d.)

3. Major local company and industrial technology
Toyota Motor (car), Brother (sewing machine, Fax), NGK Insulators (ceramics), Denso
(electronics, skill training), Yamazaki Mazak (working machine), Mitsubishi Heavy
Industries (aerospace), Yamaha (musical instrument, motor bike), Suzuki (car), Mizkan
(food), etc.



4. Others (No.1 item of domestic production)
Agriculture: Rose, Orchid, Mandarin orange, Cabbage, Tea leaf, Eel(cultured), Quail,
Vinegar, Bean paste(miso), Japanese confectionery, etc.
Industry : Wool fabric, Auto parts, Working machine, Mold, Pig-iron & casting, Roof tile,

Wood furniture, Plastics molding, etc.

5. Research institutes
Univ.: Lots of technology outputs have been created by several state-run and public

universities as follows: Univ. of Nagoya, Gifu, Mie or Shizuoka, NIT, TUT, Nagoya
City Univ,, etc.
Institute: RIKEN, Toyota Central R&D Labs., AIST, NILS, etc.

6. Freight transport infrastructure
Road: Major expressways pass the GNA
extensively like: Tomei/Meishin,
Higashi-meihan, Ise/Wangan
Tokai-beltway, National Route 1,23,41, etc.
Railway: Tokaido bullet train (Shinkansen)
Maglev-type Shinkansen (projected)
Airway: Chubu Int'l Airport (Centrair), Nagoya Jf_;'
Seaway: Nagoya Port (trade $US124.2 billion/yr, Jnr"-a.k
top value and 18% of domestic total )
Mikawa Port ($US25 billion)

'-..-: %

1 -p lll:l.ll;_i 1

from: http://www.cbr.mlit.go.jp

Il Major Projects in the GNA
Industry: Greater Nagoya Initiative (GNI); Industry attraction to the GNA, investment
promotion.
Tourism: Visit Japan Campaign
Environment: Activity after Exposition of Global Harmony in 2005, Nagoya Initiative on
Environmentally Sustainable Transport (EST) since 2003, Kyoto Protocol

implementation.

111 Epilogue
Now the GNA has become a center of the “human-and-manufacturing development” not

only for Japan but also for the international market. In order to attain further progress and
development, however, “simultaneous pursuit of environment” must be an inevasible issue.
We expect that the GNA will create new prominent technologies and issue them to the world

continuously.

Key words: GNA, Industrial Cluster Program, Human resource development, Manufacturing,

Simultaneous pursuit of environment
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