'Table I1i~-4-5 Trade of Metal Processihg-Machihg

* (Millions of US$).

No

By Amount T 83T 83 ¢ 84/l 84720
1. Export (By Kinds) . 1,538 1,226 1,175 - 331 358
I-1.NC Machlne - . - 1,084 808 76Y - 236 253
1-1-1. NC Turning Mdchlne _ 554 386 - 205 © 89 : 94
1-1-2. Machining Cenler : 471 362 3895 RS 123
2. Export (By Deéstination) - T IR
2-1, Europe 305 241 241 - 62 65
2-2. North America . 784 566 445 “150 .. 146
2-3. Others ~ 449 419 450 : 120 146
3. Imports ' 191 216 161 32 34
By Unit _ gl 82 - 83 - 84/1Q . 84/2Q
1. Export (By Kinds). ' o : -
1-1.NC Machine o Pi,452 7.899 7.8G8 2,439 7 2,590
" 1-1-1. NC Turning Machline 6,613 4,382 3.705 1,212 1,285
1-1-2. Machining Center ) 4,129 3,088 3,483 1,002 1,089
Source: MOF, Customs and Tariff Bureau,.aﬁd others

te: The USS amounts are converted. from Yen with the exchange rate of
US$1=202 Yen {(The end of Nov, 1985, IFs)

{4) International position and reputation of Japanese NC machine tools

Accordlng to_ “American Eachinist magazine, ~Japan has been the
largest producer of- machine . tools since 1981. . Tables -III-4- 6 and
111-4~7 show the comparison of Weéstern nations to Japan in the produc-
tion of NC machine tools, Compared to the Federal Republlc of Germany,
which is in second place, Japan produced’ about 4 times as maiy machi-
nes, and Japan's production was 7.4 times that of the U.S.A. In the
field of general purpose MNC machine tools, Japan's position is
overwhelming. o

As ohserved so far, Japanese NC machine tools are beqlnnlng to be
used internationally, and their reputatlon is qu1te hlgh. Figure
III-4-14 shows the ‘rating of the technical level of Japanese machining
centers used in’ Western nations. There is no question that the tech-
nical level is increasing even more. Figure I1I-4-15 shows that .sup-
port devices are favorably rated in Japan., The high techpical level
displayed by the. accuracy of these devices may be a supporting factor
in Japan's ability to compete in this field.

(5) Current state of NC machine tool manufacturers

- At present, out of 112 compdnies-the Japan. Machine Tool Builders
Association (JMTBA), 94 ¢ompanies have records of NC machine tool pro-
duction., Classified by the type  of machine produced, . NC tufning machi-

nes and NC machining centers were at the top of the list. In 1984, NC

turning machines were produced by 40 companies, and NC machining cen-
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Table III-4~-6 International Comparison of NC Machine
Tool Production {1L984) '

(No. of machine produced}

FIRD.

Germany France Ui K. Italy Japan U.S.A,

NC Boring .

" Machines 194 - - 90 215 119
NC Drilling

Machines 189 9 - 631
NC Gear Cut- _

ting Machines 296 - - - 10
NC Grinding ;
. Machines 1.924 48 - - 671 546
NC Turning

machines 2,356 616 816 830 16, 555 1,524
NC Milling _

‘Machines 3,769 334 : 600 2,775 1,434
Other NC Machine - . *
_ Tools 1,265 187 - 1,814 - 17,189 1,528

Potal 9,966 1,294 2,630 - 38,036 5,151

Source: Comité Europfen de coopération des Industries de la
‘Machine-Outil. (CECIMO) _ _
Note: * 1h0)luding 10,252 Machining Centers

pable III-4-7 International Cowparison of Machining
' Center Production

{¥o. of machines produced)

FOR.

Germany France U. K. ITtaly Japan U.S5.A.

1980 242 61 215 410 5,231 2,132
81 - 307 119 201 541 7,394 2, 081
82 436 123 184 455 6,942 1,396
é3 "~ 539 121 .148 498 7,791 1,005
84 821 167 338 530 10,252 1,237

Source: CECIMO
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Figure III-4-14 Reputation of Japanese-made Machining Cehters
' in Western Nations (General Table) :

4 .
General Evaluation A@BDH® B {51) % _IGE 5‘|

-
[

CAY Satlsfled
B: Moderately Satlsfled

’
.

R ' C: Moderately Dissatisfied
B(46) a8 b: Dissatisfied

1. Machanical Specification A (36)

2. Processing Precision A (46) l ~ B (54)

3. Higidiw:[ A (36) [ | .B,'(s'ﬁ) [, C(8)
|

4, Thermal Characeristics A (38) B {49) ' | A cad

5. Reliability | A& (28) [ B (44) | ¢ (28)

6. Durabitity | A (36) | B LY @
7. Automation e — "." T 131¢4!
Labor Saving AGL‘ B (55) l C (28)- l\’ i

8. Operability '} o (21)’ B (65) 'Cﬂd}

L by ’
- Y

9. Safety | A (28) [ B (45) LC (25) '1/'D{2).

r 7 , 4 1

10. Maintainébnity [A (22) ] B (39). IC (22)'D an

~ )
' : - Sl e
v ~

1.price | A (37) | B (51) FSG&

Source: Survey by Japan Machine Tool Builders Association {1981)
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ters were produced by, 45 companles, as shown in Table III-4-8; Table
II1-4-9 liste the manufacturers of NC machine tools. _ Thode who . manu-
facture almost all types are such large enterprises as Hitachi Seiki

Co., Ltd,, Mitsubishi Heavy Industries, Ltd., Okuma Machinery  Works
Ltd,, Shin Nlppon Koki Co., Ltd.,, and Toshiha Machine Cowv,. Ltd. In
general,. however, with the exceptlon ‘of large enterprises for whom this
field is a side line, achlne tool manufacturers are relatlvely small
in scale, and thelr ‘pusiness foundations aré not strong (Tables
I1II-4-10 and ITI-4-11)., ~ This tendency is common both in Japan and
Western nations. ' : T -

{(6) Current state of NC units manufacturers

At preééht in Japan, FANUC is the leadlng MC unlts manufacturer.

Production of other manufacturers is gquite- small. ' Recently, ‘NEC
started ploductlon of  these items Wthh ~they had prev1ously discon-
tinued. . Yasukawa Electric - Mfg. - Co., Lid. ;. Mitsubishi Electrlc

Corporation, and others are also increasing their productlon. Okuma
Machinery Works Ltd.:, among otherq,'ls a major manufacturer of . bullt—ln
type NC units.’ They are emphasizing their advantages by differen— _
tiating their products from FANUC NC wunits which most NC machlnes are .

equipped with in Japan. The most: common .- type of unit shipped lS the
profile control type. ~‘The data in Tables IIT-4-12 and 111-4-13 is

somewhat dated but is shown for reference, S '

Though these tables list . members of . the Japan Machine Tool
Builders Asscciation only, FANUC has been leading the domestic market.
With the epoch-making development of  ‘electrohydraulic pulse notors,
FANUC retalned over 70% of the market until the early 1970s. After the
first oil crisis, however, less competition was noticed due to the high
energy consumption of - the pulse motor, ‘so- the SWltCh to DC motors was
made under a llcen51ng contract with Getty. CFANUC has securely
retained a market share of approximately 60% even in the 19805. .

at present, FANUC has Ffirmly established its ablllty to produce
2000 NC devices per month. The recent: sudden rise in sales. by .
Mitsubishi Eleetrlc Corporation and the- w1thdrawa1 of 0ki- Electric
Industries Co., Ltd, from this market in.'the sprlng of 1980, deplct the
ferocity of the competition. There are also several machlne tool manu-
facturers specializing in built-in type NC units.  Of thesé, Okuma
Machinery Works Ltd. maintains a high position, second only to FANUC in
the entire NC machine tool market., Since built-in NC unltq are-of the
integrated type with machlnes, they have advantage to fit to the speci-
fic needs of each user. On the other hand, there is the disadvantage
of making mass-production difficult., MNew entries to this market are
expected to be few in number because of the reguirements of hiring
engineers and investing large amounts of capital.

(7} Direction of the Japanese machine tool industry in. the future
The machine tool industry, and espeéially machine tool technology
in Japan, is expected to develop gradually in {wo different directions.

One direction is toward systemization with NC machine tools forming the
core,. This would encourage gophistication of production systems by
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Table III-4-9 production of 'NC Maichine Tciols Classified by' l'\-_lachiqe
rypes and Manufacturers _ . .
(Based on 1984 record and schedule for 1985)

Type of Machines ’
e Machining Canters
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Table i‘.II«-4-9_ (conf. )

.. Type of Machines
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Pable III-4-10 Number of Companles, Amount of Saleq, and Number of

Classified by Numbex of Fmployees_

Fmployces of Machine Tool Manufacturers as

Calssifi~
cation by
Mo. of

Employees

49
and -
below

50 -
© 99

300 -
499

100 -
" 209

500 ~ 1
999

;000 -~

: t
2,300 Total.

No, of
Companies

Ouiput of
Machine .
Fools
{(million
yen)
No, of
Enployees
in Machine
Tool Manu-
facture

16

5,700

349

20

33,800

1,456

43 13

130,300 115,000

7,440 4,628

14

202,300 2

9,360 .

02,100 689,700

10,548 33,787

Source:

Japan Machine Tool

Builders Assocliation,
Survey of Members, as of the End of 1983,

Table IIi~4-11

Number of. Employees of . Machine Tools Manufacturels

of Leadln

g Nations

F.R.

NMTBA ,

196

. ' " U.K. e 17 '... .
Germany France Italy. u Belglum U. 8 3_
No. of Companies 440 163 1,233 982 - 36 917
No. of Employees 99,000 18,984 46,400 = 55,200 3,138 59,400
No. of Employees 225 116 38 56 87 65
per Company ’
Proportion_bficdme
panies with 500 oxr.
more'employEQS (%) . _ .
Ho., of Fnterprises 116 . 4.9 . 1.9 2.8 0.3
No. of Employees 49.1 33.7 21.1 29,7 17.3 -
No.. of TEMPOYAry . 50, 0 - .34,7 o= 49,9 - -
Employees ' e
Sourde: Furope: Natxonal Surveys (1981) _ - S
U.S.A,: Economic Handbook {(U.S8. Bureau of the Census-1977).
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lntegratlnq automatic transfer and handling such as LAD/CAM,'and the
introduction of FA (Factory Automation). The other direction is toward
super - precision techniques, microscopic dlmens;ons ‘and - guper  high

speed,

At present, the Jntroductlon of flex1ble productlon eystéms pis.
dyawing toremoet attention not enly in’ Japan but the whole world, - 'This.
is regarded as the lntroductlon of a new productlon strategy.. It 1e a
concept that promotes and’ eupports FA, - Forv example, a_ survey  named
current state of automatlon 1n manufacturlng processes 1n the Japanese
mechanical industry made by Japan ‘Society for the promotlon of machlne
industry in 1985 revealed ‘that, in’ the 6851gn “and proceselng stages,
20% of the processes have already been automated, and . by 1990, that
figure will grow to. “about 405, Fur thermore, similar ideas.- -regarding
the automation of entire systems are being - explored- (Table III-4~-14 and
Figure I1II-4-16}. ~Promotion of the introduction of FA is expected to
accelerate in the future. Therefore, development of equ1pment and
devices for this system is regarded as an urgent task. :

As shown in Table IIT-4-15, the progress ‘of the 1ntroductlon of
FA is in the second stage’ now, and is expected to grow and ‘proceed’ to
the third stage. as for the flow of hardware technology,: as shown in
Figure I1I-4-17; the pericd from 1980 through 1990 can be seen as. a
period of tran51tlon from FMCs (Flexible Manufacturlng Cells) and FMSS _
{Flexible Manufacturlng Systems) to CIM (Computer Integrated-
Manufacturing) or FA., At this stage, progress in software technology
is expected ko focus on LAN {Local HWetwork) technigues, by connecting
conventional FMSs. - Incidentally, by the year 2000, the second FA
stage, FA 1II, will have been completed, and unmanned ‘operation tech-
niques will reach a new level, In any event, NC machine tools in Japan
are at the stage of FMS introduction, which is regarded as the core of
Fa formation. : ' :

There have been more Lhan 100 cases obberved regardlng the lntro~
duction of FMS into the productlon process, TMS is expected to prevail
from now on, but at the same. time, there are believed to be many
ptoblems vet unsolved in improving the functioning of this system.
Establishment of FA is thought to require a configuration like that in
Figure TIII-4-18, and accordingly, it is important to solve these
problems. -

The tasks to be accomplished are as follows:

{a) Appllcatlon of super LSIs

Development of intelligent CHNC machlneS, "which use'various sen-
sors jointly, is expected to promote reliability and adaptability of
an FMS consisting of individual interconnected units.

{b) Standardization-of FA eQuipmeht and deviees“
Standardlzatlon -of sophletlcated CNC machines in terms of both

hardware and software ig important in view of maintenance as well as
for international marketing, TInterchangeability of parts being made
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Table I1I-4-14 Range of Survey on Lhe Introductlon of A

Examples of ME Equlpment Rate of auLomaLion .
. or Devices (antomated using ME equipment
Procaess equipment or devices and devices %
1ng mlcroelcctronlcs) Present | 5 vears from how
Design & drawihg CAD/CAM, automatic
programmning
device
Shaping processing | NG press, laser procees- | Present | 5 years from now
ing machine state '
Machine processing NG machine toels, FHC, ] -
FMS assembly robots (rate (approx. 1990)
: ' of
Machine assembly. Mhutomatic ianserter auto-
. : i _ mation)
Electric & _ automatic measuring
electronic assembly| insbtrument, CAT
Inspection
Transporation
& Storage
Welding Industrial robot, etc.
Healt treatment
Painting
Entire production
system
Source: Japan Soc1ety for the Promotlon of the Machine Induetry,
Progress in Introducing Fa .and Future Tasks.
Note: ME means micro electronics.
possible by standardization satisfies those requirements, It, in
turn, contributes to the development of FA engineering.
{¢) FA information network techniques
Integration of information regarding production control is

going to be obtained by connecting sophisticated information net-
works with CNC machines and FMS, It will contribute the lmprovement
of productivity in large companies as well as small sized companies.
It will also help the development of regional industries., . For this
reason, development and standardization of .interface techniques

should be carried out, (MAP, which GM advocates,

is being examined
in Japan now, )
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Table ITI~4-15 Trends of Factory putomation

Primary Secondary Terkiary
FACTORY FLEXIBLE ﬁUTURE
AUTOMATION CAUTOMNEION AUTOMATION
[Target] rReduction in cost Change in demand Sophistication of
: . by mass-producktion adaptation to information

diversification

{ndaptation] Standardization Introduction of Unification of

Automation flexibility information &
distribution
{Trigger] Electronic Microcomputer, Fifth generation
calculator, NC Robot | computer,
Knowledge
engineering

Source: Sywmposium on Production éystem held at Wasada University.

{d) Sophistication of hardware technigues

bevelopment of related hardware techniques, as shown in Figure
"II1-4-19, is required in order to upgrade FA from mere production to
the one which can meet diversified production requirements for
faster, more accurate, more flexible and more reliable machines.

The results of a survey on the introduction of FMS in Japan is
shown in Table IIiI-4-16, As of 1981, when the survey was conducted,
Japan was the world leader in the introduction of FMS, Table
II1~-4-17 shows the estimated future introduction progress.

The analysis of effects of the introduction of FMS is a topic
for future stu&y. At any rate, it is expected that the direction NC
machine tool techhiques will take definitely the way toward systemi-
zation, Japan is striving aggressively for systemization of machine
tools at present. At the governmental level, the Ministry of
International Trade and Industry began research and development of
"Complex Production Systems" using "Super High Performance Lasers"
in 1977, and an experimental plant was completed in 1983. Also,
research is being carried out on the subject of standardizing the
means of communication for LANs. In the private enterprise sector,
system engineering experience is accumulating and steadily
progressing. Many systems such as FMCs, FMSs, etc. bave heen pro-
duced commercially. Some examples are shown in Figures I11-4-20 -
III~-4-22. ’
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Figure 1II-4-~19 Purpose & Application Techniques
of FA~related Equipment. & Devices

Basic technigue

New material
technique

“Resin concrete -

Mechanical factor
design technigue

Sensor techniq&gl

Microelectronics
technique |

Poweyr electronics
technique

Source:

Moans

New ceramics
Carbon fiber

Form memorizing
alloy
Others

Complex.factdr-—m——

Modular factor ———

Air pressure
equipment &
devices

Others

Visual sensor
Feeling sensor —————
A.E., sensor
Others

Miniaturized
artificial
intelligence

Transistor
inverter

Application example

High damping bed -

Light weight, high
‘rigidity factor -
main shaft & hand

Light weight, high
output actuator

Hybrid main shaft
and ‘guide -

Unit exchanging
main shaft head
and ‘hand

air bearing and
guide

Substance recognition
Dutomatic assembly
Tool breakage __

Autonomic control
Pattern recognition
antomatic diagnosis

Non—édntact'electrié
supply '
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Target-

High velocity

Wide speed
range

High précisiong]

Wigh =~
flexibility

 High

intelligence

High
reliability

Yuji Furukawa, Engineering Dept., Tokyo Metropolitan Univ,



Table I1I-4-16 Number of FMS by Country

{as of Octoher 1981)

Number Country

Country Number
Japan 49 czechoslovakia 7
"U.S.A, 44 Poland 4
W. Germany - 35 Bulgaria 3
U Ko 10 - Sweden 3
E}.Germany s italy 2
U.S;S.R.. 8 : Romania 1
Hungary 8 _ Switzerland 1
| Norway 8 | .Total 192
Source: Association of ﬁechanical Technology
Table III-4-17 Estimate of FMS Introduction

Year No., of BEstimated Production Systems

1984 .20 -

1985 . 23 -
1986 R 27 -
1987 _ - 32 -
1988 S35 —
Total _ 137 -

25,
29
34
41
45

174

Source: Japan Machine Tool
Builders Association
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Figure IT1I-4-20 Model of FMS for Round Shaft Items
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Figure TII-4-22 FMS with 7 Horizontal MC's {07 types of Targets)
TOOL CONTROL ROOM . . -

compuTER ROOM {1 O -
cAMPUS A.B N U] | PREPARATION AREA

1L

MC5H 4 UNITS
MCBH 3 UNITS
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5. PACKAGING INDUSTRY IN JAPAN

5-1  Modernization in Packaging Industry

Modernization 'in paékaging in Japan took place after World War IIL.
the packaging industry in Japan established in the last half of the
1960s and grew rapidly... The scale of the industry was expanded to the
segond'largest:in the 'world in 1970, and the level of the packaging
technology almost reached the top level of the world in 1975,

.. Revolution in:distrihution'and-subsequently in consumption after
the Yise of supermarkets -in-the last half of the 1950s resulted in the
necessity of prepackaging, which then triggered the packaging revolution
supported by the rise .of. rew plastic films developed in succession.
Packaging revolution occurred in the Following areas:

(a) Public consciousness - It was recognized that the package is "part
of and also the'faée of goods,™ has the role of a silent salesman,
and possesses the positive functions as a modern weapon in distri-
'butiong And the economic and industrial functions of the packages
‘were agressively studied and deVeloped.

(b} Materials - Instead of hatural materials such as bamboo, wood and
straw conventionally -used; modern artificial packayging materials
such as paper, plastics and metal foils were developed and quickly
spread. '-Because these new materials can be mass-produced and
quality-contrelled and can be . easily processed and printed. They
are ‘homogenegous, suited  to processing. by machines, clean and
healthy, lightweight, sufficiently protective and economical, but
not bulky.

{c) Techn‘iquesﬁ and working methods - Instead of conventional packaging
methods based - on intuition, rational packaging methods and
packaging . design .were 'déveloped based on scientifi¢ and engi-
neering researches and tests:; In addition, the mechanization and
antomation of packaging work were promoted.

-{d) Consciousness of -top management - The importance of packaging was
reqbgnized, Departments in charge of packaging were organized in

enterprises, packaging personnel was brought up, and the top mana-
gement began to have interests in packaging policies.

5-2. History of.Packaginngodernization
{1} Téchnology and Materials

Before World War It, packaging materials and methods were deve-
- -loped in the following fields.

.- Bteel Stra?ping" : .
~ 0il Can, -Sanitary Can, Steel Drum
-~ Metal Container :
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- ilass Dottle, Carboy

- Corrugated Paperboard (1909) _

~ All-automated Can Manufacture (1913)

- Allwautomated Glass Bottle Moldlng (1916)
- Gommed Tape (1927)

- Cellophane (1928)

As described abdbe, modernization .in the industry started after

the War.
1949

1950

19571

1952
1956
1957

1958
1959

1960
1961
1963
1965
1966
1967
1968
1969

1972
1977

1980

1981

1982

1983
1984
1985

The plocess of packaglng wodernization is as folloWs.

Start- for EStabllShlng Japan Industrlal Standard (JIS)
Improvement of Export’ Packaging :
Introduction of USA Military Standards (MIL-P: SPEC)

'Fstabllshment of . "Packaglng Definition™ by JIS

From Wooden Box to Corrugated Paperboard
1st Study Peam to USA for Reseaxchlng Distribution by Jee
Change of Consumer Packaglng by Super-Market

L= Pre-Package -

- Revolutlon of . Dlstrlbutlon -

Revolutlon of Consumer L1v1ng

Rapid Economic.Growth -

Revolution of Packaging

-~ Automatization of Packaging -

Developed TFS (Tin Fres Steel} -

Started Mass Production. of- Plabtlc Blow Moldlng ‘Bottle
Inauguration of JPIL

Paper -Containers on the. Market

Held the 1st Tokyo. Pack ('66 Tbkyo "Pack)
Inauguration of Asian Packaglng Federatlon {APF)
Inauguration of World Packaglnq Organization (WPO)
Developed Flexible Freight Container

.Made Retort Pouch Foods- praatical

Improvement of Packaging and Distribution Management by

Computer :
Start for Establishing "nght Packaglng Spec1flcatlons

PET (Polyester = Polyethylene Terephtalate) Bottle on the

Market

Made Super Light Weight Corrugated Paperboald

Made Wew Material L-LDPE (Llnear Low Density Polyethylene)
Practical -

Packaging-Waste Rules into Con51deratlon all over the
Place . : o :

Improvement’ of Package Design by Computer

Induction of. POS (Point of Sales) System on a Full Scale
Soft brink Container Rules and Improvement of Resin for
the Container o

Progress of Package Design by Conputer Graphics

Renovation of Distribution Technique Stated Robot Store
Started Tamper Reslstant packaging :

Developed Diversification and Individualization of Package

Technology of production and utilization.of_plastiCS'materials
were introduced from USA and Furopean countries from 1950 to 1970.
These technology transfer played important role for development of
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packaging technology in Japan. Followings are major introduced tech-
nology and materials -for packaging,

1950 Polyvinylidene Chloride [pPvnC)
1951 Nylon
1952, Aerosol Polyethylene [PE]
1955 . Extrusion-coating .
1957 Polyethylene Terephtalate [PET] Pelystyrene [PS]
1960 Ethylene Vinyl Acetate Copolymer [Eva]
1962 --Polyvinyl-Alcchol [PVA], Polypropylene [PP]
1968 * Stretch Packaging
- 1978 Co-EBExtrusion

{2} Ihstitutional'DeVelopment

After the Wayx, in order to promote the modernization of the
packaglnq 1ndustry, the following institutes and associations were
developed.' :

1950 Japan Craft Paper Association
1951  Japan- Transparent Paper Industry Association
1952**N1ppon Glass Bottle Manufacturers' Association
1954 Japan Polyethylene Products Industry Association
1954?3Japan W1IEfBandb Manufacturers' Assoclation
1956 ‘Aerosol Industry Association of Japan
1958 Can Manufacturers' Institute of Japan
1963 Hational Corrugated Case Association of Japan
1965 All Japan Wooden Box Industry Association
1967  Japan Packaging Machinery Manufacturers' Association
1967 ~Japan. Flexible Containers Association
1969  Japan Styrene Industry Association’
1970 Japan P.P. Bands Manufacturers' Association
1971 Japan’'Polyolefin Film Industry Association
1972 Japan Paper Association :
1973 All Japan Packaging Materials Dlstrlbutors‘ Association
1973 . Japan Polypropylene Film Industry Association
1980 Japan Banding Machine Manufacturers' Association
1981 Japan Corrugated Case Association

5-3 Classification and Roles of Packaging

(1) Classxflcatlon of packaglnq

Japan Indugtrial - Standard (JI8)- deflnes the packaging such that
packaglng is “the technique or condition where +the products are
packaged by several materials to protect their value, JIS classifies
the - packaqlng into three areas as follows:

(a) Item’packaging - Item packaging means the packaging of product,

each by each, to protect them from damages and to increase the
value.
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(b) Inteérior packaging = Interior packaging neans  the packaging
technlque ‘or the condition of packaq1ng regarding -the interior
of .each packaged products to protnct from several hazards such

as watel and shochs.'

(c) Exterior packaglng - Exterior packaging means the packaging
technique or the condition of packaging regardlnq the exterioy
of packaging such as cartoon and bags.

There ié_ a way of classificatibn' where packaging woula - be
classified to packaging for domestic use ‘and that for export. = Export
packaglng differs frowm domestic packaglng in a sense that it requires

sufficient packaging for protectién and should pay careful con-
sideration for the difference of culture of each country. coe

Transportation period of export is usually longer than- that of
Jomestic sales, Also it will be either on sea or by air and hence
number of times of loading and unloading increases tremendously- in
comparison to domestic transportation. Well designed and sufficient
packaging are necessary for this reason.

From the Vlew901nt of ‘consumer packaglng, careful attention must

be paid to the difference’ of ‘culture and way of life to appeal to the
consumers of each different country. . Importance of marketlng research

would be emphasized ‘in the consumer packaglng of- export.
{2) Roles of packaging in modern economic activities

Sometimes, it ‘is more convenient to classify the packaging by
functions., Various kinds of purposes, functions and roles are given
to the modern packaging. They can be summarized to three points
described below.

{a) Protection of. contents

The modern packages must protect the goods as contents.
Packaging is performed to prevent the quality of contents from being
degraded by various obstacles and dangers which -may dccur'during
transport, storing, cargo handling and distribution from the manu-
facturers to final consumers. :

(b) Convenience in handling

The modern packagiﬁg must be able to make the handling of goods
more convenient, —Modern packaging is performed for the convenience

of handllng goods in every cccasion during transport, storlng, cargo
handling, sales and delivery tc consumers,

{c¢) Promotion of sales
The modern packaglng mist be able to make the. selllng of goods
as the contents more ‘easier, - Because of labor shortage and the

spread of self-service method in sales, pre~packaging has spread and
the packages are now required to accurately inform the buyers of the
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contents of packages.

' 5-4  Problems Rélatéd to packaging

As the paqkaginq becones wore closely related to the daily life of
human beings, . some problems = related to packaging has heen raiged
recently. : :

- First problem is the overpackaging and excessive packaging. 2As a
result of the overemphasis.of sales functions of ‘packages, overpacking
and excessive packaging have arisen. Since consumers are becoming sen-
sitive to- this problem, the Ministry of International Trade and Industry
is making efforts for correcting the problem by preparlng the standards
for packaging. ) :

Secondly, the packaging must establish the reliability of packages
by means of  fair indications on packages, thereby eliminating the
unfair, misleading packaging.

Thirdly, the -problem of disposal. of waste packaging materials must
be solved. The waste packaging materials as rubbish create the urban
cleaning problems, and the disposability of packaging materials is
required to be solved. '

Fourthly, there is also the problem of the conservation of resour-
ces and'ene;gy._ Most packaging materials are the imported resources
such as péper, car board, plastics and metal cans, and the recovery,
reuse and recycling of these materials are strongly demanded. In addi-
tion, it is required to examine the amount of energy and costs required
from the production to disposal of the packaging materials, and the
energy conservation must be promoted with respect to the packaging
materials.

Fifthly, there is the problem of packaging safety. FEspecially, the
safety of packaging materials and containers for consumers must be
secured: from both the viewpoints of health and prevention of injuries.

These packages must be able to fully respond to the social problewms
stated above. However, in order to create good packages, efforts made
only by the industries and especially by the packaging industry alone
are insufficient, and it will he reqguired to combine together all the
efforts made by enterprises, consumers and the administrative organs.

5-5 Packagingrlndustry in Japan

The shipping value of Japanese packaging materials and containers
in 1984 was 5,294.9 billion yen and packaging machinery shipping value
was 329.0 billion yen {approximately 22.3 billion and 1.4 billion
dollars respectively).

The scale of packaging industry increased every year, and this
industry becomes important in Japanese society. The ratio of the total
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shipping value (materials and machinery) to GNP was estlmated 1.9% in
1984. The scale of this industry is the second largest in the world
next to the USA.-

The qtructure of materials for packaqlng and contalnerq is shown in
Figure ITIT=5-1 {Breakdown of each materials- is  shown appendlx tahle of
this sectioh) Paper. and paperboard ‘is the most 1mportant materials. fovr
packaging . and contalners not only on shipping value. but on shipping
volume, Plastics are the second on ghipping value meanwnile -glass pro-
ducts rank the second ‘on thpplng volunie. The structure of materials is
changing (sge Table III~5-1)," The share of plastics is. lnclea51ng and,
that of metal products is decreasing. C .

The production of packaglng machlnery is shown in Table IIIwS 2,
The production grew more than 14 times from 1965 to 1984, s

Figure III-5-1 Structure of Materlal% for Packaglng & Containers
{shipping base)

(1) Shipping Value ( total S,zé&.g_billion ven ) _Textiié .62

Cellophane (.67 . géé§§~éL1%
Paper & Paperboard Plastics Metals Wood
46.4% : 21.2% 14.6% 7.5%

(2) Shipping Volume { total 17.9 million tons )}
Metals

Cellophane 0. 37 Plast1c§r \ Textile 1.3 % Others 0.4%

Paper & Paperboaxrd : | ‘Glass Wood
52.5% : 12.3% [10.0%2{ 13.4%| 9.9%

Source: Japan Packaging Institute
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5-6 'The Rule of Péckaging on Distribution System

Regarding the distribution of goods, dimension, weight, specifica-

tion and
packaging.

(1) Tﬁe

gecurity & sanitation have to bhe considered as a rule to

rulé on dimension

{a) Road vehicles and freight containers

The:size of road vehicles {(Except trailers)
Length : under 12 m long
Width : under 2.5 m wide

‘Height : wunder 3.8 m high

Fréight containers {Except IS0 Series 1 Containers) - JIS -
Height : 2438 mm or 2350 mm high
Wwidth : 2438 mm wide

Length : 3658 mm or 6058 mm long

(b} Package*-

Unit'ioad sizes -~ JIS -~
Following ~the IS0 -.3676 (Packaging - Unit load sizes -
Dimension), the plan dimension is based on 1200 mm x 1000 mm

cand 1140 mm x 1140 mm (max.}.

Transport package-éize by modular coordination -~ JIS -
Above 2 unit load sizes (1100 mm x 1100 mm and 1200 mm x 1000
mm) are the basic numerical value and the external dimension

~.is- standardized by integral number division or their com~

(2} The

bination.

Handling
In the yule of transport packadges authorized by Japan National

Railway, to drop from more than 60 cm-high is prohibited.

rule on weignt

{a) Road vehicles and freight containers

Gross weight of road vehicle (except trailers)

Gross weight : under 20 tons
Chaft weight : wunder 10 tons
Wheel weight : under 5 tons

Freight containers (Except IS0 Series 1 Containers) - JiS -
Pay load : under 5 tons or 10 tons

{b) rackage ~ JIS -

Wooden boxes for export packing
Net wieght : under 1500 kg
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- Wooden framed boxes for export packlng
Net welght + o under 60000 kg

- Wooden sk;d"a semblles for exporL packlng
Net: wéight .3 under 60000 kg

- Corruqated shlpplng contalner%
in case of using 51ngle wall corruqated flbreboard

Gross welght - : 40 kg (max.)
In case of using’ double wall corrugated flbreboard_
Gross weight ¢ 50 kg (max.)' P e

{¢) Handling - - : -
Generally, it is said in Japan that in case of manual handling,
adequate weight of transport packages for ‘a person is 60% of hle

weight.
{(3) The rule on specification

In Japan, there are about 200 standalds concernlng packaglng in
JIS (Japanese Industrial Standards) authorized by . MITI (Ministry of
International Trade and . Industly) More than half. of them put the
points on the standardlzatlon of packaqlnq speclflcatlon._

(4) The rule on security & sanitation

- In particular, regarding the cus tomer goods, not only standards
of containers, restriction of use of them and .their: testlng but also
standards of materials and restriction. of re~use of them are
established as a regulation €for-  the purpose of. maintalnlqg the
security & sanitation of contents. . ‘In additibn, the: duty of indi-
cating the contents on packaging is included in this regulations.

The main regulations are as fdllows.

{a) Food hjglene law by Mlnlstry of Health and Welfare_

(b) Pharmaceuntical affairs law by Ministry of Health and Welfare

{c) Weighter law by Ministry of Internatlonal_Trade_and_Industry

(d) Regulation on safety. for high pressure gas container by Ministry
of International Trade and Industyy

{e) Japanese agricultural standards by Mlnlstry of Agrlculture,
Foresty and Fishery

(f) Law on reéstriction of dangerous goods by Ministry of Home
Affairs ' '
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’l‘_able

III—S—A(l) Breakdown Dcialled StatlSthS of Packaging Materials
& Containers Shlpplnq Value

Packaging Materials & Containers

219

1980 1984 1984 7 1980
{¥billion) { % } ({(¥billion) { %
Totail. - 4,503.3 100.0 5.284.9 100.0 1.18
1. Paper &_PaPerQaFd- 2,171.6 48.2 2.457.5 1461 1.13
1.1 YWrapping paper - 233.6 5.2 305.7 5.8 1.31
Printing paper: . 5.3 0.1 7.3 0.1 1.15
Wrapping paper ( kraft ) 62.4 1.4 ©75.8 1.4 1.21
Wrapping paper. ( roll ) 45.7 1.0 57.6 1.1 i.26
Thin leadf paper 14.4 0.3 S 15.2 0.3 1.06
Mrappihy processcd paper 96.0 2.1 140.6 2.7 .47
Others: (- cardboard.’) 8.8 0.2 - 9.3 0.2 1.06
1.2 Heavy dutles kraft paper bag - 127.3 2.8 125.7 2.4 0.99
1.3 Corrugated fiberboard box 1.228.6 27.3 1,343.3 25.4 1.09
Quter box 1,1068.9 24.6 1.222.4 23.1 1.10
Fhner. bok 119.7 2.7 120.9 2.3 1.01
1.4 Paper contalner 509.1 1.3 6081.8 " 11.4 1.18
Folding box: 204.5 4.5 251.6 4.8 1.23
Machinery box 101.9 2.3 123.6° 2.3 1.21
‘Laminated: box 87.9 2.0 88.5 1.7 1.01
Other containers 114.8 2.5 138.1 2.6 1.20
1.5 Paper tube 63.9 1.4 72.1 1.4 1.13
b G Solid. Uulcanlzed fiber products 8.2 8.2 8.8 9.2 0.96
2. Cellophane 40.1 0.9 33.5 0.6 0.84
2.1 Ordinary cellophane - 18.7 0.4 16.9 0.3 0.90
2.2 Moisture-proof cellophane 21.5 0.5 16.6 0.3 0D.78
3. Plastics Materials Containers 751.8 16.7 1,120.2 21.2 1.49
3.1 Film & sheet 375.2 5.3 475.5 3.0 1.27
Polyethylene 206.8 4.5 215.6 4.1 [.04
Polypropyrene = - 72.0 1.6 119.5 2.3 1.66
Polyvinyl chloride ( soft ! 37.5 0.8 42.6 0.8 1.14
Polyvinyl chloride  rigid ) 27.0 L ] 38.3 0.7 .42
Polystyrene 32.0 0.7 44,2 0.8 i.38
. Polyester - - 15.3 0.3 -
3.2 Blovw molding containers 132.5 2.9 183.6 3.5 1.39
Palyvinyl chloride 13.2 —. 0.3 - 18.8. 0.4 1.43°
‘Polyethylene 96.1 2.1 111.2 2.1 1.16
Polypropylene 14.0 0.3 15.6 0.3 1.11
- Polyester 9.2 0.2 38.0 0.7 4011
3.3 Injection moidlng contalners 77.8 .7 112.8 2.1 1.458
Polyethylene ( high density ) 32.9 0.7 55.5 1.0 1.69
Polypropyrene - - 19.8 0.4 34.8 6.7 1.76
3.4 Polystyrene . 19.8 0.4 22.8 0.4 I.14
3.5 Laminated fiexlbie products 50.3 1.1 73.1 1.4 [.45
Polyethyléng { low density ) 50.3 1.1 G3.4 1.2 “b.26
Polypropyrene . - - 3.8 .2 -
3.6 Oriented flat yarn.( tape ) 61.6 1.4 89.6 1.7 . 1.46
Polyvethylene ( high density ) 18.3 0.4 30.1 0.6 1.65
Polypropyrene 43.3 1.0 59.5 1.1 1.37
3.7 Foam products 54.4 1.2 185.5 3.5 3.41
Expanded polystyrene beads - - 78.2 1.5 -
PSP - - - 60.0 1.1
Laminated PSP - - 27.3 0.5 -
High expanded polyetyrene foam - ~ 20.0 0.4




Table TII-5-A{1) (coht.)

Packaging Materials & Containers 1asg . les4 1984 ¢ 1980
(¥billiony ¢ % Y (¥Ybillilon) (. %1
4. Metal Materials & Containners 695.2 15.4 73.4 14.6 (N
ffood cah : 259.9 8.0 - 321.7 6.1 1.19
18 litter can 45.2 1.0 56.6 L L 1.25
Metalic coated containers 157.1 3.5 150.7 2.8 ~0.96
Metalic squeezablé tube 13.2 0.3 1209 0.2 0.9
Aluminum foll 34.0 0.8 461, 4 S8.7. 13.56
Aluminum containers . 77.1 1.7 50.5 1.7 117
High-pressure containers 58.9 1.3 A9.4 0.9 0.84
Drum <an 39.8 0.9 45.9 0.9 1.15
5. Glass Containers 201.9 4.5 245.9 4.6 1.22
Beverage bottle 104.7 2,3 130.4 2.5 1.25
l.iquor. sake bottle 67.5 1.5 75.5 1.4 .12
Soft drink ’ -30.1 6.7 418.5 0.9 .81
Favorite, health-care . 7.1 0.2 6.3 0.1 - 0.89
Bottle for food. seasoning 39.5 ¢.9 46.8 0.9 1,18
Bottle for cosmetics ) 19,1 0.4 18.8 0.4 0.99
prug and chemical stock bottile 38.6 8.9 50.0 0.9 1.30
6. Wooden Materials & Contalners 412.9 9.2 399.1° 7.5 0.37
Wooden box 209.9° 4.7 179.8 3.4 0.88
Folding box 29.5 0.7 24.4 0.5 . .83
Chips & chip made products 9.0 0.2 6.9 0.1 077
Crete & frame 26.8 0.6 2.6 0.4 0.81
Cask & barrel YA 0.2 5.4 0.1 0.76
Export containers 129.0 2.9 160.0 3.0 1.24
Excelsion wood 1.7 0.0 1.0 a.0q .60
7. Textile Containers 33.8 6.8 31.2 0.5 C .92
Jute bag 7.7 0.2 4.6 9.1 0.60
" Other textile bayg 26.1 2.6 26.6 - 0.5 1.2
8. Other Materials & Containers 196.0 S 4.4 234.1 4.4 1.19
.1 Straw rope 2.6 9.1 b3 0.0 0.52
8.2 Other straw products 1.8. 0.0 0.2 0.0 0.51
8.3 Bamboo, rattan products 7.7 0.2 4.2 0.1 0.55
8.4 Closure 27.8 0.5 30.9 0.8 1.11
8.5 Gummed tape 12.8 0.3 12.4° 0.2 .97
8.6 Pressure sensitive tape 58.3 1.3 75.8 1.4 1.30¢
.8.7 Flexible containers 14,2 2.3 14,7 4.3 1.03
Running use 9.7 0.2 - 8.0 g.2 0.382
One-way use 4.5 0.1 6.7 0.1 1.48
8.8 Pallet 35.3 4.8 32.5 0.8 Q.92
8.9 Dthers 3.5 0.1 51.3 1.2 17.

Source: Japan Packaging Institute
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Table 111~

and Containers shipping Volume

-A(2) Breakdown Detailed Statistics of Packaging Materials

Packaging Materials % Contalners

High expanded polyetyrene foam

1980 1984 1984 7 1980
(1,000 £ C %)y (1,000 t) ¢ %3
Totai i%,808.0 160.0 17,894.5 106.0 1.12
Paper & Papet‘boald 8,398.1 52.8 9,389.5 52.5 1,12
t.t Wrapping paper ) 1.189.6 7.5 1.490.8 8.3 1.25
Printing paper i 37.3 0.2 41.7 G.2 1.12
Wrapping. paper ( kraft } 367 .2 2.3 444,44 2.5 1.21
Wrappihy paper { roll ) 246.9 1.6 281.0 1.6 1.14
Thin leaf paper ’ 37.8 0.2 44,1 0.2 1.17
- Urapping processcd paper 412.0 2.6 586.0 3.3 1.42
- Others  ( cardboard } - 88.4 - 0.6 93.4 0.5 1.06
“ 1.2 Heavy duties kraft paper bag 407.6 2.6 . 355.4 2.0 0.87
i.3 Paperboard. for corrugateéd 5.512.2 34.7 6,141.9 34.3 .11
Outer box . 5.07.6 32.t 5,764.8 32.2 1.13
: Inner -hox’ 404.6 2.5 377.1 2.1 0.53
1.4 Paper box cardboard 1.093.5 6.9 1.i88.5 6.6 1.09
: . Manila cardboard - 266.8 1.7 302.4 1.7 1.13
White cardboard’ .= 504.8 3.2 556.3 3.1 1.10
Coated whiteboard = 324.5 2.0 360.1 2.0 1.41
Non- coated -whiteboard 180.3 .t 196.2 1.1 1.09
Yellow: cardboard 16.9 4.1 17.9 0.1 1.08
'Chlpboar‘d . 174.8 1.1 183.3 1.4 1.05
1.5 Collored cardboard 130.2 0.8 128.6 0.7 0.95
L.6° Roll of paper tube 195.2 1.2 223 .4 1.2 .14
. Celiophane : ) 65.8 0.4 56.4 0.3 D.36
2.1 Ordinary cellophane 32.8 0.2 30.8 G.2 0,54
2.2 Moisture-proof ¢ellophane 32.8 0.2 25.6 0.1 0.78
. Plastics Materials Containers 1,586.0 10.0 2,184.7 12.2 1.38
-3.0 Film & sheet - . 903.4 5.7 1.152:9 6.4 1.28
Polyethyiene ( low density 3 355.1 2.2 383.9 2.1 1.08
Polyethylene { high density 3 136.9 0.9 215.0 1.2 1.57
Polypropyrene 180, i.1 225.5 1.3 1.25
-Polyvinyl chloride { flexible ) 83.7 0.5 94,3 6.5 1.13
Polyvinyl chloride ( rigid ) 56.2 0.4 84.7 2.5 1.51
Polystyrene - 91.4 0.6 133.9 0.7 1.46
Polvester - . - 15.6 0.1 -
3.2 Blow molding containers lae.i P.2 238.0 1.3 1.27
Polyvinyl chloride 7.6 0.t 25.1 g.1 1.43
Polyvethylene 139.2 0.3 153.4 0.9 1.10
. Polypropyrene 20.3 0.1 21.5 0.1 1.06
Polyvester : 1.0 0.t 38.0 0.2 3.45
3.3 Injection molding contalner 183.9 i.2 203.0 1.1 1.10
Polyethylene ( high density ) 85.0 0.5 91.0 0.5 1.07
Polypropyrene 43.8 0.3 57.0 6.3 1.30
Polystyrene 55.0 0.3 55.0 0.3 1.00
. 3.4 Laminated and flexible products 23.7 0.6 208.9 1.2 2.23
Polyethylene © low density » 93.7 0.6 181.1 i.0 1.93
Polypropyrene : - - 27.8 0.2 -
3.5 Oriented flat yarh ( tape ) E22. 1 0.8 159.8 0.9 1.31
Polyethylene ( hlqh density 3 36.5 0.2 54.3 0.3 1.49
Polypropyrene 85.6 0.5 105.3 0.8 1.23
3.6 Foam products 94.8 0.8 222.3 1.2 2.34
Expanded polystyrene beads - - 130.3 0.7 -
PspP - - 81.0 0.5 -
- 11.¢0 0.1 -

221



Table III~5-A(2) (cont.)

1984 7/ 1980 -

packaging Materials & Containers 1980 1984:
(1,000 £y (% (1,000t} 4 %}

4. Metal Materials & Containhers [.585.1 10.0 1,791.6 100 1,13
Food can : 704.7 4.4 839.8 - 4.7 1,19
18 liter can 228,58 [.4 258. 6 a4 1,13
Aluminum foil 33.2 .2 37.% 9.2 LS
Aluminum containers 115.7° 0.7 153.1 0.9 1.32
High-pressure containers 216.4 1.4 208.4 b2 0.96
Drum ¢an’ . 286.6 1.8 294.49 1.6 1.03
5. Glass Containers 2,083.8 131 2,384.8 13.4 . 1.15
Beverage bottle 1.206.6 7.6 1,355.5. . 7.6 - .12
Liquor, sake bottle 828s3 5.2 829.5 4.8 - 1.00
Soft drink 307.6 [.9 464, 8 2,6 T1.51
Favorite, health-care 0.7 0.4 60.8 0.8 - 0.86
Bottie for {food. seasoning 423.3 2.7 481.0 2.7 1.14
Bottle for cosmetics 687 .9 0.4 60 .4 0.3 © 06.88
Drug- and chemical stock bottle . 386.0 2.4 497.7 - 2.8 1.29
6. Wooden Materials & Containers 364.0 2.3 353.9% 2.0 0.97
Wooden box 19G.6 1.2 156.0 6.9 0.82
Felding box 3.6 0.0 3.0 6.0 . 0,83
Chips & chip made products: 7.2 0.0 5.9 0.0 0.82
Crete & frame 25.4 g.2 20.5 g.1 0.82
Cask & barrel 2.6 0.0 2.1 0.0 0.81
Export containers 135.0 0.8 i66.0 0.8 1.23
7. Textile Containers 261.0 1.6 230.3 1.3 0.88
Jute bag 22.7 0.1 14.3 0.1 0.63
Other textile bag 238.3 1.5 216.0 1.2 0.91
8. Other Materials & Containers 108.4 0.7 ‘70.0 0.4 0.865
8.1 Straw rope 53.4 0.3 40.0 Q.2 4.75
8.2 Other straw products 55.0 0.3 30.0 0.2 0.55
8.3 Pressure sensitive tape 452,6 2.8 561.5 3.1 1.24
8.4 Flexible containers 165.9 1.0 239.0 1.3 [.44
Running use 34.5 0.2 30.0 0.2 0.87

Souyce: Japan Packaging Institute
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IV. TRANSPORTATION

1. PROVISION -AND . IMPROVEMENT OF TRANSPORT SYSTEMS IN THE COURSE oOr
JAPAN' S DEVELOPMENT

'Ihtrodubﬁion

_ For Qevé¥a1 vyears after World war II, utmost efforts were made to
reconstruct: the qupletely destroyed traffic facilities and to veopen
‘their .operations. " This ‘priority -was an essential course of @action
requiring “proper measures: Many problems -existed; - how to obtain the
necegsary funds, machinery and equipment, and materials in an exhausted
_economy;-by what procedures could reconstruction of tranport Facilities
be achieved, - Adding to these was the problem of vampant inflation.

) The existing transport facilities reguired to be wmodernized, so the
reconsbtruction’ was planned to be accompanied by modernization. The
greatest efforts in this reconstruction program were exerted in the 10
years following the end of the War.

_ Around 1955, -the. Japanese economy was released from the postwar
reconstruction period and entered-its first high~growth period, with the
result that investment in transport and its concurrent modernization was
accélerated,  In particular, expressways and the Shinkansen railway
‘routes were built; and mammoth tankers and jet aircrafts entered ser-
vice. This formed the basis for the modern Japanese transport system,
Use of the automobile also accelerated remarkably in this period.

"During this period, the provision and improvement of the transport
system' was not always achieved smoothly, and many difficulties had to be
confronted. Development of transport networks .causes regional differen-
tials, . pollution, environmental disruption and depletion of energy
resources. 'The reality is that Japan has managed to attain its present
level of transport network by repeatedly employing technical. develop-
ments- and institutional devices to overcome these difficulties.

—Althdugh the. above-mentioned development of transport has been
achieved by the originality and great efforts of the transport business
world, the efforts of the Japanese govermment to intentionally stimulate
the acceleration of transport development towards the proper system of
transport shouid,'not be overlooked, It is claimed. that one of the
'charactefistics’of"dediding the Japanege transport peolicy was the par-
ticipation by private experts in the decision-making process, When for-
mulating_a. transport policy in Japan, government departments, such as
the 'Ministry of Transport; Ministry of Construction, Economic Planning
Agency. and National Land Agency are involved. 1Tn addition, a council is
establisheéd with representatives from industry,. academia, general con-
sumers and other experienced men, in order to reflect a diverse range of
:opinions in the decision-making process.

This article covers the following items:

223



(a) The process by whlch the provx51on and 1mprovement of traneport

_systems has beéen accelerated undér the three Comprehenslve

Mational Devalopment Plans and the - two Comprehenslve Transport
POllCY Plans during the course of postwar developmant in Japan.

(b} Demands to be ‘met and intentions to be expressed for the future
provision and’ 1mprovement ‘of transport systems nnder the Fourth
Comprehensive National Development rlan, which is now being fera
nulated, ' : :

{c) The propess of the prov1elon and merovement of rallway system,
the role of whlch to the whole transport system has - s1gn1t1cant1y
changed during . the past forty years and whlch is  explained in
detail 1n the Appendlx of this chapter.

Argentlna is also plannlng to accelerate the prov1slon and 1mprove—
ment of itsg transport systems to support economic and industrial reac-
tlvatlon and te stimulate. exports.g It . does not seem to be approprlate
to apply the Japanese | transport policy’ or. fa01lltles ‘to: Argentina’
without cautious- examlnatlon of both countrles‘-51tuatlons. -~ this is
because differences exist between 'the type of problems ‘peing faced in
the provision angd improvenent of transport systems in Argentlna at pre-

sent compared with those problcms that Japan confronted during its post-
war development. Adding. further to the differences ‘is. the different
rate and type of capital accumulatlon between the Lwo countrles at the
initial stages of the task.

However, the Japanese -method of . solving problems associated with
the provision and improvement of transport systems in the past and in
the future seems to offer some useful indications for Argentina.

1-1 National Land Plan and Trahspoft System Plan in Policy. System

1-1-1 Role and.System of the National Land plan -

Around 1950, - the policy system for national land development was
established in Japan. In this year, the Comprehensive. National
Development Act was enacted, which was to.be, in a broad . sense, . the
basis of the National Land Policy, including the Wational Tand Plan.
This system has remained virtually unchanged as the  basic system, with
the exception of the -significant revision made to incorporate. an
environmental policy as a new iteim in the 1970s, a time in .which the
environmental problem became a_subject of social discussion.

The baslc system of  the Japanese natlonal land admlnlstratlon is
structurally based on an economic ‘plan and. a natlonal land’ plan,. The
economic plan ig formulated as a medium=-term plan, with a span of ahout
five - years,  in order to ‘illustraté. the- goals ' of. the economy . The
government releases projections for the gross.. ‘national product and com-
modlty_prlces, while 1nform1ng the people of the basic goals of govern-
mental poliecy, such as goals. for government financing and majqr.publlc
investments. : : ' o
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‘The national land plan incorporates development of the economy and
‘national ‘life by clarifying the Scope of respongibility to be borne by
the government. Tt is a long-~term plan, covering the next 10 to 20
years, much longer than that of. the economic plan. . In the fundamental
relation -between  the - economac plan and the .national. land plan, the
lattep ig the spatial development of the former, while the former is a
total indication of all components of the latter from the standpoint of
the mnational economy. In practice, it has been a habit in Japan since
the War .to renew the economic plan whenever the national land plan is
revised, and vice versa. :

_ “The. national. land  plan consists of the Comprehensive National
Development Plan, Regional Land Development Plans (10 regions), Land
Development Plans for  Designated ' Regions and Prefectural Land
Development Plans (47 prefectures), and scale and location  of major
facilities to bhe constructed under public investment are determined in
the natlonal land plan.  However, the overall investment level is deter-
mined after. consultation with the economic plan. TFhis also occurs to
plans formulated by -each government.depaftment responsible to supervise
‘each public -work and implement the relevant policy, and the government
has "given the authority to make  any necessary. adjustments to the
Director-General of. the National Land Agency, who has responsibility
over the national land plan, and to the Director-General of the Economic
Planning Agency, who has responsibility over the economic plan.

In these plans the transport poliecy has the basic aims of securing
a . smooth . transport service through sound, open competition, and of
contributing to the improvement of national economic activities and
living standards. . In a -practical sense, the policy aims at full
transport infrastructure development and removal of factors which might
limit sound open competition. The national land plan has a close and
indivisible relation with the above stated aims of the transport policy.
Transport infrastructure development by central and local public bodies
is based on the national land plan. In addition, the government plays a
major role 'in the transport infrastructure development, which is
financed mostly by government investment. The concept of employing the
private sector's energy has recently appeared, and the materialization
of this may be a problem in the future. :

1-1-2 Development Policy on Comprehensive Transport System

The above-mentioned, transport infrastructure development in the
national land plan is a very important element in the transport policy,
because construction of transport networks defines use of the national
land space. - Success of national land and/or local development depends
on whether or not effective transport networks are constructed,
However, the national land plan is closely related -to the transport
policy dufing the transport infrastructure development phase, The other
phase, .the smooth supply . of transport services, is entrusted to the
‘transport -enterprises which consist of government agencies and private
compenies. the role of the national land plan in this phase is, (by
stating the goals of the transport infrastructure development), to
clafify the responsibilities of each main promoter of the development
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' and to SpeClty the guldellnes for the transport services to be supplxed
by Lhese tran port enterprlses.‘ S - o .

ALCOtdrnqu, the Mlnlstry of Tranqport whluh haS'ré pon31b111tyi
over'transportatron, takes . charge of - outllnlng thée overall transportt
policy, 1ncludlng the transport: 1nfrastructu1e development and gupply of
transport services. . Furthermore,.the Mlnaster sof - Twansport consultqy
with the - Transportatlon policy ‘Council’ on - how : the transport polrcy{
“should agsist’ economic development and, improve. living - standards.; The
Council carefully discusses - the matter from the. comprehen51ve and - longm-
term v1ewp01nt hefore formulatlng a Leport. CUup Lo now, two | rcports on
the comprehenslve transport system have been submltted in 1971 and 1981
to the Mlnlster of Transport.: : Co R SRR :

‘In these reports, the Councrl estlmated future transport demands
based on a’ trend analysis of the: changlng economic soc1ety in: accordancea
with -the iteiis planned in’ the . economic plan: and the' national -land plan, -
and alsé clarlfled ‘the -long- term tabks in the transport pollcy.l At.-the

‘game time, - the Couneil’ preserted. dEtallS of ‘the provision and ‘improve-
ment plan: for’ ‘transport facilities as' well as an. outline for'a concrete.
transport policy Zlncludlnq admrnlstratlve measures for formlng the'
comprehensive transport system : o : : : : : -

. Figyre.'IV-1s1- ilIUStrates the relationship between the ‘économic
plan, national land__plan,--comprehensive- transport system, and the
concrete provisions and improvement plans in each sector. '

Figure IV-1-1 administration Systemlfor'the'
Transport System Developmeni

Economic and Social = | Comprehensive National
Development Plan, etc. | . Dbevelopment Plan
Comprehensive
Transport System

Transport Development , P ‘Land Development Plans by Reqlon,_

Plans by Transport. Sub- Sector - . Land Use Plans .

(Rallroads, ports and harbors, hy Prefecture and Mun101pallty
airports, etc.) .
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1?25 Prov1s1on and Improvement of Transport System before Formulatlng
the Comprehenslve National Development Plan

'. In the 1atter half of 1940s, Japan flrst started to reconstruct and.
eopen .the _transport fac111t1es ‘which "had been completely destroyed_
during: the Wary It was an extremely difficult task to manage to. raise
the necessary funds for thlS reconstruction in the midst of postwar
1nflatlon with rampant black marketeerlng, and furthermore, to secure
_the ‘various machlnery, equipment’ dnd materials required thch ware -also
_beinq demanded by -other sectors for-uses other ‘than in transport faeili-
tles. Durlng “the 1950s, the Japanese economy began to recover steadily,
with" he‘ Korean War as. a: turning. pOLnt. . At First, ipdustrial
reconstructlon ‘was -accélerated to supply basié ‘construction materlals to
certain sectors and Lo supply ‘the basic necessities of 1life, and by
1955, the- Japanese economy had recovered to the pre-war level. During
this’ perlod,'the Comprehensive National Deve}opment -Act was enacted in
1950 ‘and 'thé basis of the natienal land planning system was established.
This enactment is said to hlghllght the requirement for a new pollcy to
be developed for a recoverlng economy.

'After the'War, transport services were chiefly supported by the
Japanese National 'Railways. ‘This ‘was due to the fact that coastal
shipping transportatlon was completely destroved during ~the War, and
emph351s was’ placed on railrocads, for the time being,  to secure and
expand transport é¢apacity.’- On- the other hand, economic recovery created
-severe_bottlenecks in transportation, and this led to extremely crowded
resh-hours,'espec1ally in the blg cltles.

- By the tlme-the Japanese economy had accowmplished its reconstruc-
tion .in 1955, and began to. grow thereafter, most Japanese had reached a
consensus that Japan, with its limited natural resources,_should place
1ts empha51s on the exportlng of manufactured products from imported raw
" materials. The "Doubling National Income -Plan" was decided by a Cabinet

Council: in 1960, ‘with the aim of doubling natioral income within ten
years in. -accordance with the above-mentioned national consensus. This
Cabinet decision gulded the Japanese ‘econony towards the growth period,
~The: aim of this plan was. to doable thie national income while increasing
industrial production by 3.3 times. 1In order to support the additional
1ndustr1al productlon, ‘Yeclamation ~and: constructlon of new seaside
industrial zoneés bécame’ &n’ lmportant task. Under this plah, 7,150
billion yen was-allocated to_the three sectors; road, railway, and port
and harbor.  This accounted for 46% of the total planned public invest-
ment of 15,500 bllllon yven - during the 10 years. This was due to the
recognition: of the fact that  the poor development of transport
ihfrastruotUre, such as road, railway, and port and harbor, was ham-
pering high ecohomiC'grOWth. ; : '

“In addition, the completely destroyed marine and coastal shipping
transportation exerted ‘extremely serious effects on the national life in
Japan, an island eountry, with the. result that great emphasis was placed
on the reconstructlon of ‘marine and coastal shipping transportatlon
throuqh the support for financing of shipbuilding ‘and the: provision of
grant .for paying a fixed rate of interest, After the completion of the
" peace treaties with the Allies in 1952, Japan began to intentionally
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accélexate'~shipbuilding, with the ‘aim. of - recpnstruoting:-the merchant
fleet on a full 'scale. This policy also greatly supported general eco-
nomic reconstructions : o

1-3 . The First Comprehenslve National DeVelopment Plan (1CNDP) and
Removal of Bottlenecks : : .

 While the Doubllng National Income -Plan  was  formuilated as a
national -policy, -and processing . trade -was recognized ~ag the basic
national policy, _the first Comprehenslve ‘National Develcpment Plan
(Ichizenso, ACHDP)  was adopted by the Cabinet in 19862, under " the
authority of the Comprehensive National Development. Act (see Table
IV-1-1). : : ' PR : :

The plan s concept was to develop a baSlS for the processlng trade.
The provision and improvement of industrial bases was -accomplished hy
designating "New Industrial Cities and Specified Industrlal Improvement
Districts" (Figure IV-1-2).

In the 1CNDP, the prov151on and 1mprovement of transport facllltles
formed an integral  part of ‘the 1ndustr1al lnfrastructure development.
The gevernment, therefore, adopted the policy to preferentlally convert
the existing trunk routes into major arteries to develop large- scale
local bases, and to. galn eagsier access. to the existing major physical
distribution  centers of Keihin (in and around Tokyo and Yokohawma},
Hanshin {(in and around Osaka and Kobe) and Chukyo (in’and around Nagoya)
distrigts. For this purpose, the prov1slon and improvement of tranport
systems aimed at the following:

{a) Removing . bottlenecks as the basic intention of the transport
policy : .

(b) Placing eémphasis on  the. completion of . transport - networks,
especially primary national highways, . conventional trunk
railroad lines, and ‘ports:. and  harbors, which = connect
industrial bases with each other '

(c) Accelerating . construction of the "pokaido Shinkansen” (between
Tokye and Osaka) and "Meishin. Expressway"” (between Nagoya and
Kobe) to contribute to a modernized transport system

Rmong the above items, constructions of ‘the Tokaide Shinkansen
and Meishin Expressway were_forerunning_projects to subsequent large-
scale development projects. At that time, however, the two projects
were generally regarded as means of removing the transport bottlenecks
of insufficient capacities in  the conventional Tokaido-Line and the
National Highway Route 1 (between Tokyo and Osaka). The-two projects
have been recognized for their 51gn1flcance in lnfluenclng national
land development after they hecame operational in 1964, :

The provision and imprdvement-of facilities was carried out for
each transport sub-sector as follows: : :
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Table IV-1-1 Japanese National Tand Plan and Transport System Development

The Firéﬁ Comprehensive
Watlonal Deyo;opment Plan

The Second Comprehensive
Ratiaonal Development Plan

1. Mime of
preparation

2. Planned term

Goual year

3. Development
Issues

4, Basic goal

§. Developing
method and
major plan-
ning task

Cabinet decdision:
October 1962

1960 to 1970

1970

{1) Shift From low growth
te high growth econony
{2) spotlighted regional
problems:
a) Problen of meqalo-
polises
b) Wider regional income
. differentials )
{3) preparation of the
Poubling Mational Income
Plan--Pan Pacific Concept

’ Reqioﬁal balanced

developnent
{1} Prevention of megalo-

polis and reduction of

regional differentials
(2} Effective use of

natural resources ;

{3} Proper regional distri-
" bution of rescurces such
aa capital, labor, and

technology

The Third Comprehensive
Nagional Development Plan

Cabinet decisiom
May 1969

1965 to 1985

19DsS

{1) tigh growth economy

{2) Concentration of popu-~
latvion and industries in
big cities

(3) Regional income
ditferential

{4} Acceleration of effec-
tive resource use

Creation of comfortable
- epvironment .

{1) Harmony between men and
nature over a long peried
of time, and permanent
protection and preserva-
tion of nature

{2} Develop basic infra-
structyre equitable to
‘raise development ’
potentials all over the
national territory

(3) Securing new, effiicient
national land use throuwgh
the development and
improvement of local
charackeristics

{4} Provision, improvement
and maintenance of a safe,
caomfortable and cultural
environment

Concept’ of large-scale

Concept of bage developaent

To locate develoément bases
in relation with existing

Jarge integrated areas such’

as Tokyo bacause: it is
necassary to disperse
industries in order to
achieve tha goal, To link
these development bases by
using transport and commu-
nication facilities and to
have these bages influence
each other, and at the sanme
time, to realize balanced
regional development by
proceeding with development
in a chain reacton manner
whila efficiently integrat-
ing the characteristics of
neighboring districts.

Erojects

To correct unbalanced
national land use by pro-
viding transport networks
such as Shinkansen 'bullet®
train lines and express-
ways, accelerating large-
scale projects, and to
dissolve overpopulation,
underpopulation and
regional differentials.

Cabinet decision:
Hovemrber 1977

Approximately 10 years; The
starting year was set ak
1975 and goal year, 198%
with prospects towards the
year 2000.

{1} Stable growth economy

(2) signs of population
settling in local areas
and of industries to be
dispersed into local areas

{3} Comprehensive regional
differential

(4) spotlighted limitation
of resources

{5) Cchange in national
consenses

Provision and improvement of

overall envirenment foi

human settling

£1) the premise that domes-
tic¢ resources are limited

{2) 7o respect local charac~
ristics, historical and
traditional culture

{3} To aim at havmony
between man and nature

Concept of Permanent Settling

To secure balanced mational
land use by tackling the

overpopulationfunderpopula-
tion probleam through limit-

. ing the concentration of

pouplation and indugtries in
large cities, by enccuraging
development of local econo-
mies, and to ferm an overall
environment copducive for
human residence.

Source; National Land Agency, Hational Land Statistic Survey, 1985,
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{a) For roads, emphasis was placed on the construction of exXpressways
© between the major cities and completion o©of the previous road
network system,

(o) Fo;'railroads, emphasis was directed at the doubling and electri-
= fication of trunk lines, and completion of the Shinkansen route
bhetween Tokyo and Osaka.

~{c) For ports and harbors, emphasis was placed on the removal of
urgent bottlenecks, and selective investment in new industrial

ports in.order to develop industrial cities and areas along the
coast.

(d) For air transport, emphasis  was directed at the provision and
improvement of airpOrts.

We cannot help recognizing that these were not always well coor-
"dinated and integrated under one comprehensive consideration. 2An una-
voidable reason was that projects were undertaken in order of easiness
to start, to remove bottlenecks as quickly as possible. = However,
changes in ‘transportation that developed after the 1CNDP were not
accurately-'foreseen, and - the share of automobiles was consequently
underestimated in the projections of transport demand by carriers.

As mentioned above, the transport infrastructure development policy
baged: on 1CNDP was. strongly supported and accelerated by the concrete
program of provision and improvement in the New Industrial Cities and
Specified Industrial Improvement Districts., In particular, the inten-
tion of undertaking processing trade resulted in  the typical seaside
industrial area found in Japan for heavy and chemical industries. It
can be said that ports and harbors, which are. an inteqral part of the
infrastructure o©of seaside industries, have contributed greatly to
Japanese economic growth.

/E
1-4 The Second Ccomprehensive Natlonal Development Plan (2CHDP)
apd Concept of Large-Sc 1é’PrOJeces

During -the 19605, the basic energy source in Japan had changed
remarkably from coal to oil under the influence of the world-wide energy
change. Due to this fact, some c¢eal mining districts were ruined-  and
new petrochemical complexes appeared. Meanwhile, the Japanese economy
contlnued to experience higher growth than expected and in such a way

that the. Doubllng National Income Plan was fulfilled in 1966, four years

earlier than the initial goal of 1970, This high economic growth cauvsed
a concentration of population and industries in the big city spheres and
serious problems of overpopulation and underpopulation arose. HMassive
and dense urbanization cohtinued and led to the formation of megalopoli-
ses. ' Some éxamples of successful new industrial cities can be found in
such’ cities: as Oita and Mizushima, However, it was widely recognized
that the concentration of population and industries in the big cities
was very difficult to check while there existed a general tendency to
accelerate reglonal development Lhrough the base development system of
the 1CHNDP.
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The rapid expan°1on of econonic SQale and the unbalanced nat:onal
land use resulting from such high growth were- recognlzed o be a
hindrance to long-term economic growth, At this stage of- -the, aconomic
growth path, another national land plan which would be the new guideline
for national land use, was formulated by revising the 1CNDP. 1his was
a necessity because the high economic growth had mdde it feasible to
initiate considerably large-scale projects. : :

in 1964, the Tokaido Shinkansen (betWeen.Tokyc'and Shin-0Osaka) was
opened  to traffic. With this new service, the Japanese transport
system, including expressways and jet aircraft, heralded the start of -
the hiqh—speed_traﬁsport age, ' IR :

The 2CNDP included large-scale development;project_Systemsq As a
framework. for national ~land development a new network was to be
created, with data communication, Jjet alrcraft, Shinkansen railroads and
expressways. . In addition, the SCNDF aimed at formlng networks between
the big cities, with theéir- centrallzed control functlons, and . the
northern core cities, and to prOVlde a new  transport network comprehen—
sively connectlng all cities (see Table IV-1-1 and Flgure IV-1-3).

Before the'2CNDP was vesolved in the Cabinet meet1ng,3such Yarge-
scaled devalopment . projects - as mentloned above were already ~being
planned and implemented, one after another.’ :

For the expressway network, the Meishin Expressway {between Nagoya
and Kcbe) was completed 'in ]965=and the Tomei Expressway {between Tokyo
and Nagoya) in 1969, In 1966, it was decided to build 32 new highway
routes for a total extension of 7, 600 km. :

For Shinkansen railrecads; the Tokaido Shinkansén:(betwa&n Tokyo and
Shin-Osaka) was completed in 1964, and the Sanyo Shinkansen (between
Shin-Osaka and Okayama), in 1972, In 1970, the national Shinkansen
Bullet Train Lines Developmént act was enacted and a basic plan was for-
mulated for the construction of around 7,000 km of new lines.

As for other large-scale projects, the construction of bridges bet-
ween Honshu {Japanese mainigland) and Shikoku, the Seikan Tuannel
{connecting Honshu with. Hokkaido)_ and the New Tokye International
Airport in Narita were all decided to be started, or were already exe-
cuted between 1966 and 1971. FEach survey had been initiated on the pre-
mise that construction should go ahead.

For the transport infrastructure development in the 2CNDP, many
projects had already been cbmpleted'by 1985, which was the goal year of
the plan, with the result that the develppméht is_éaid to .have -achieved
a considerably high proqressirate. After considering .the two oil crises
and the demand management measures adopted due to fiscal financial dif-
ficulties, the. transport infrastructure development. has obtained good
results from the viewpoint of 1ntent10nal execution of progects in the
plan. S

- During the two years following the release of the 2CNDP, pollution
and environmental problems became very serious in Japan. The ‘govern-
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Figure IV."ld-B _I'de_a ol the "New Comprehensive National
: Development Plan"

(B) .

Hokkaido
regien

ey

Sapporo

Source: M. Honjo, op. cit.

{A) Present land use in Japan is polarized in the central area along the Pacific Coastal
BeltP7Z}. The north-eastern areas with heavy snowfail[77], and the south-
western arcas with frequent atiack of typhoon[£d]are left underdeveloped, not-
withstanding their wide Jand resources. Thése areas have been very much handi-
capped by their natural environment, but progress in technology and the expansion
of the scale of the Japanese economy is now making their devetopment possible.

(B) In order to disperse the concentrated land use into.wider regions, the total national
" land is divided into séven regions, and the development will be promoted by
" injecting the ¢éniral managerial functions into the big urban centres of respective

regions, and by connecting them by the new network. :

{(C) When the new network is fully utilized with intensified communication and high-
speed transportation activities, the total Japanese Archipelago of 2000 km in length
will function as one wholg entity. )
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ment, therefore, ' established. tlie Environment Agency ({The Director-
General is the Minister of State) to inmediately iwmplement stronq anti-
pollution measures, as  the pollution problemq became - more serious,
noise problems of the Shinkansen bullet trains and uxpresswayq becamne
issues of social concern.. Since then, attentlion to environmental mat-
ters has become a 9rerequxslte for the eaecutlon of tran%port lnfra—
structure development pro;ects. o C

1-5 Preparation of the Eirgt'Compréhensive'Transportationlpolicy

The high economic growth and accelerated transportation infrastruc-
ture development during the 1960s had, ©on one nand, formed the basis for
congtrucking a rich edonomic: soclety, whlle on. the other hand _allowed
the rapid concentration of population ‘and 1ndustrle& in the cmtxes.*,As
a result, various transportation . lSSUES‘ arose; for examp]e, wider
reqgional econowmic dlfferentlals,_ traffic. congestion .in. large cxtles,'
increased traffic pollution,  and deterloratlon in the operation of the
public transportation service. To counter this trend, concrete measutes
were required to’ capitalize on. the individual'6 characteristics of each
means of transport: land, sea and air, and to produce an integrated,
efficient and comprehensive’ transportaflon system able to play a’ strate~
gic role in the construction of a we]fare sou1ety.

For this purpose, the Transportation Policy Council prepared the
Lomprehen31ve Transport tnfrastructure Developmpnt Pian, to be realized
in. 1985, based on an analysis of the latest transportatlon model. "In
addition, to provide the administrative and financial measures necessary 
to formulate the comprehen51ve transportatlon policy, the council pre-
sented suggeéstions on the rationalization of cost bearlng, 1mprovement.
in the freight and fare ‘system, and the establishment “of a new “fund
raising and dlstrlbutlon ‘system..  .In "particular, - by hlghllghtlng the
financial difficulties in operating the Japanese National Railways and
other transportation services, the Council introduced the principle- of
bearing social costs by - transportatlon serv1ces and.  that - of bearing
development profit by bepeficiaries in order to return the proflts to
the transportation enterprises. Although these _prlnc1ples were not
always practiced they significantly influenced the orientation of the
cost bearing method to be applied in future transportation infrastruc-
ture development, '

1-6 The Third Comprehen51ve Hational Development Plan (3CNDP) and
Concept of TEIJYU (Permanent Settllng)

Around the same tlme in 19?2 as . the release of the flrst report on
the comprehen51ve transportatlon system, the Tanaka Cablnet initiated
capital spending and the "Building a New . Japan" wrltten by the  Prime
Minister, was. publlshed. - In -the 1973, National Budget the “Tanaka’
Cabinet SLgnlflcantly 1ncreased public 1nvestment w1th the leading item
of Public Works be%né 1ncreased by 28%.-'However, the first oil crisis
which occurred in October. 1973, completely altered the foundatlons of
the world economy,'and also had a strong inflatienary lmpact on Japan.
The government, therefore, had llttle option but to cut: government
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expenditure by, among other things, limiting public investment,

Under these - circumstances, the government revised the conventional
national land plan and produced the TCNDP so as to cope with the new
conditions following the oil ¢risis. ‘fThe active characteristics of the
2CNDP'and.9Building-a New Japan" were found@ to be unnecessary in the
preparation. of the 3CNDP, and the moderate development concept to cope
with the age .of limited resources, i.e. the concept of TRIJYU, was
incorporated in the plan. '

- The concept of TEIJYU has to secure balanced national land use by
tackling the overpopulation/underpopulation problem by limiting the con-—
centration of population and industries in the large cities, while on
the other: hand, encouraging local economies, and providing an overall
environment congenial for human residence. According to the concept,
200 to 300 permanent resident ‘areas were to be established throughont
the country. ' The permanent setting area mentioned here represents a
district where use and control of the natural environment, and the main-
_tenance, improvement, and control of public and production facilities
are coordinated in one system, and in addition, where the residents'
intentions are fully refleéted. '

. _Transportation facility development in the 3CHDP aims at rebuilding
the trunk line transpdrtation system., The concept of the plan was to
modify the conventional trunk line system centralized arcund Tokyo and
to combine networks by sea and air with those of land, which consist of
the spine lines running lengthwise down the country and the ribs lines
running . across. = Its concrete projects follow the intention of the
large~scale development' projects outlined in the 2CNDP, and included
expansion ‘of the Shinkansen 'bullet' train network, acceleration of the
Honshu-Shikoku Bridge and Seikan Tunnel construction works, completion
of Narita Airport,'and promotion of the construction of a New Kansail
International Airport.

Due to a reduction in investment capacity, however, it became
increasingly difficult for the transportation sector to fully support
the concept of TEILJYU, which was to provide and improve a comprehensive
environment for human residence by limiting the concentration of popula-
tion in large cities and by encouraging the development of local econo-
miesi.  In addition, a further problem remains: how to operate a
transportation business that is consistent with the social respon-~
sibility of such a system. No clear direction was given on this matter
{(Table IV-1-2).

1-7 Preparation of the Second Comprehensive Transportation Policy

"In 1971, when the first comprehensive transportation policy report
was released - amidst Thigh economic -growth and the assumption that
transportation demand would rapidly increase in the future, the intent
of the Japanese was directed at developing a comprehensive transport

policy that would enable the entire area of Japan to be developed.
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:After the 3CNDP, however, great structural changes from high~growth
yielding to stable-growth’ cccurred in the Japanese eccnomy. Alsco, the
'Lndustrlal gtructure changed . with the . development of the processing,
asgsembly, and- tertlary industries, with the result that the demands for
trangportation chanqed gignificantly. Dus to the fact that no revision
was undertaken in trdnsportation system development, which was based on
measures’ d631gned to -cope with high economic growth, a new transpor-
tatlon pollcy became  negegsary to manage the remarkable changes and new
demands in- the economy, . including the connection of central city in any
permanent - settllng area to the nearest airport or Shinkansen railway
Station within 1-2 hours. ' In order to meet such requirements, the first
comprehensive transportation policy was reguired to be vevised according
to the ' change . of economic situation and the second comprehensive
transportation policy was released in 1981 hy the Transportation Policy
Council,

The new report dlffered from the 1971 report in the follow1ng four
characterlstLCS' :

(a) For -a low-growth period, emphasis was placed on efficiency and
careful selection of total transportatlon investments and opera-
tlonb. 59801f1ca11y-

- Expansxon of  high- soeed - transpeortation networks in  which
‘shinkansen ‘'bullet' train lines, air routes, expresgsways, and
ordinary railroad lines were suitably integrated, incorporating
the characteristics of each mode of transport;

"~ Preferential use of air transportation for 1long distances or
- between districts where transportation demands are small; and

—,Joint'"use ‘of  private 'vehicles by 4-5 passengers in under-
populated districts.

(b) Por the future development of transporation facilities, it was
projected that constraints by -energy, environment, and national
land space  would be further intensified and be tightened.
Therefore, although the. transportation system was to be improved
by-éompetitipn between transportation services, it was recognigzed
that government intervention would bhecome necessary to replace
energy~inefficient systems with more efficient systems, and to
introduce costly but time-efficient public transportation services
to cities; '

{¢)} To overcome low growth and financial restrictions, .and to satisfy
the population's high level demands for transportation, a software
type policy approach was emphasized, such as the review of
tariffs, introduction of an efficient trucking system, and effi-
‘cient business control, in contrast to a hardware-type policy such
as the expansion of facilities;

(a) Emphasis ‘was placed on the long-term view towards the 2ist cen-
tury, and not on daily fluctuating economic situations. :
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As wentioned above, in the 1981 veport; the desirablé form of long-—
term tranepbrtation system development was examined from various
viewpoints such as de]lltieS, frelght and . faree, business control, sub-
gidies, and flnanCLal reeources. : : : LT S

1-8 Concept of the Transportatlon System Development 1n the Fourth
Comprehen31ve Natlonal Development Plan (4CNDP) R

After the 3CNDP wae prepared, Japan exper:enced remark&ble changee
in extensive  fields such as the. movement of. populatlon, industrial
structure, +the " National . senge . of “values “and 11£esty1e,' state : of
overpopulatlon/underpopulatlon in “national land ‘use,  and- condltlone of
land and water usage. Tn addition, Japan has: been required’ to Cope ‘with
preparation for the 21st century, with new . tasks such. as aging; urbani-
zation, technological renovatlon and the lnformatlon 5001ety, and inter-
nationalization. : :

In light of theee cordltlone, Natlonal Tand Agency de01ded to pre—
pare the Fourth Comprehen51ve Natlonal Development Plan;. the Natlonal-
Land Counc1l has been préparing  the plan. since October, 1983, The 4CNDP
will be completed in 1986, giving ‘guidelines for national land develop—
ment in preparatlon for the 21st century. with the qoal set in the year
2000,

“In the plan, the provieidn'and imprDVement of transportation net-
works is directed at coping with the new natlonal ‘and economic requlre~
ments in preparing for the 2ist century. _ -Concrete neasures to. be
proposed in the 4CNDP cannot be clarlfled until preparatory work underw
taken by the National Land Council-is suff1c1ently completed. However,
the basic concept was clarified in the "Interim' Summary of Long-Term
Prospect in the 4CNDP" (November, 1984)., Bn outline of that summary is
asg follows: '

1-8-1 New Requests for Transportation tewards-the Early'Zfst Century

In recent years, whlle the ba81s of Japaneee economlc act1v1ty has
radically changed from high:growth to’ stable growth, and . the national
lifestyle and:values have been lncreaslnqu dlver51f1ed, emphasls is now
being' -placed on the - function and role  of - transportation as an
infrastructure for better llfe in addltlon to its conventlonal function
and role as production 1nfrastructu:e.. The transportatlon system able
to cope with such a trend is projected to be more sophisticated and
diversified” than -ever before} becduse  a wider ‘selection will -be
requested in transportation methods, routes, and times. In particular, -
the folloW1ng p01nts are hlghllghted ' C o

{a) With the eophlstlcatlon of the 1ndustr1al Structure 1t wxll ‘becaome
necessary to more frequenrly transport high valuemadded products.
The time factor in transportatlon will increase, as well. as the
trend of 1nternatlonallzatlon of "Japan, through stronger ties and
direct . connection - between - local and ~overseas  digtricts,
Consequently, transportation,effort will be directed at providing
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-:fhithr'speeds.

(b) It

.@c)

1-8-2

{(1-8

In ordcr to decentrallze 1ndustrlcs to local dlSLrlCtS, and also
to accelerdte reglonal division of labor, reliable transportation
with tlme regularlty .and - stability “will become  indispensable,
With . the: expansion of information network systems for physical
goods. dlstrlbutlon, transportation will be required to provide a
‘higher quality service through efficient and optimum transport
patterns to respond, for example, to reduced stock volumes,

.With_;the”-incyeasing national desires for a confortable and
‘rewarding 1ifesty1e, all transportation . means .will be strongly
requested to provide comfort, - In particular, people will demand

dissolution of traffic congestion -to allow easier commuting, and
improvement in comfort for sightseeing and recreation.

Trend ofkTransportation Demands toward the 2tst Century

With the 'Changé in needs for transportation mentioned above

a1[, transport demands for both passengers and cargoes will

experience thé'following great changes in gquality and quantity:

(a)

Total . domestic passenger transportation increased at an average
~annual rate of 3.1%.from 31 billion journeys in 1965 to 52 billion
in 1982. This increase was supported by the expansion of automo-
bile transportation due to the advances in motorization, together
with :imprbved-_service"and comparatively lower fares in air-

. transportation in which really all services have been converted to

(b)

{c)

jet ‘aircraft. The growth rateés in the number of passengers will
be 1lower  in .the future, however the number is expected tc he
double the 1982 figure by 2025,

Total domestic cargo transportation increased at an avéerage annual
rate of 4,.7% from 2,6 billion tons in 1965 to 5.7 billion tons in
1982, In recent years, however, the total tonnage transported has
‘decreased due. to the influence of reduced transportation volumes
“of* construction-related materials through limited public invest-
ment, and of volumes of o0il due to energy conservation., Estimated
transportation -tonnage demand, based on the premise ‘that a
sophisticated economic. structure will feollow a mature stable
‘growkth line, is projected to be double the 1982 levels by the year
2025, However, . the volume of cargo per trip will be reduced
‘because of the trend toward lighter and smaller cargo, while the
numher of trips will increase.

International passenger transportation has . experienced a great
.surge " ‘in . the number —-of Japanrese - tourists, reflecting high
Japanese. economic growth ‘and substantial reductions in air-

fares. - "Passenger numbers. increased  at an average annvual rate
of 14.6% from 1.2 mllllon passenger in. 1965 to 14 million in
1982, The number of tourists from newly industrialized Asian

countries has experienced high growth rates for the past
several years as well, and this trend is expected to continuve,
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It is projected that by the year 2025 the numbor of paﬁsongerb
will - 1ncrease by dppr0x1mately four to elqht txmeq the number in
1982,- . .

(a) 1nternat10na1 cargo Lransportat:on 1ncreased qlgnlflcantly durlng
the econonic high- growth perlod, being supported by the impor-
tation of raw materials such as corude 011 and’ iron -ore, - However, -
the level of cargo transportation-has leveled of f, ‘with some Fluc-
tuations, since the first oil crigls.f_Durlnq these times, the
tranéportatlon of cargo by’ contalners has experlenced steady
growth due to hlgh rellablllty and - speed._ As a result, total
cargo tonnage hasg 1ncreased from ?00 mllllon tons ~in 1965 to 600
million tons in 1982, an annual average glowth rate of &, 4%, The
volume of cargo transported ' in the year 2025 is pr03ected to be
only 1.5 times the 1282 volume, - This ie based on the premlse that
imports of raw materials will probably be’ reduced the 218t cen-
tury with the advent'bf_a sophisticated.indhstrial structure ‘and
further energy conservation in Japan,  However, the”ttanspbrtation
of air ‘cargo is steadily increasing with the advent of small high-
valued commodities that can absorb high freight costs.

1-8-3 Future Transportation Networks

Since World War 11, the Tokyo sphere- haﬁ played the leadlng role in
Japanese economic development -whlle other districts have also. developed
by reinforcing their  connection with ToKyo. . Accordingly, transportatlon'
networks have formed into tree-type systems startlng from ibkyo._ in
partlcular, the construction of hlghwqpeed tranqportatlon fagilities
gsuch as express highways, Shinkansen. 'buallet' .train lines, . and alrports
suitable for Jjet aircraft have also been undertaken to Fulfill . the
request for high-speed transportation raised -after. the high-growth
period, and as a consequence, mainly Tokyo received improved access.

. For the purpose of fulfilling transportation requests in prepara-
tion for the 21st century, the' provision and improvement of networks
.which place emphagis ‘on -links between ‘local cities: is required, In
addition, improved qualities such as hlgh—speed performance, reliabi-
lity, and comfort w1ll be required of future networks. When these net-
works are developed, these gualities ‘must - be consistent with low-
pollutlon generatlng transportatlon equ1pment,

TFor improvement Gf high speed perfdrmance, emphasis must be placed
on high dCCBSSlblllty to ‘high-speed transportation termlnals such as-
nterchanges on expressways, shinkansen stations,. and alrports capable
of handling Jjet alrcraft, and on improved links between high-speed
transportatlon equipment., .Through the provision and improvement of’
transportation networks, any place ‘in Jépan will be within one day's
access for passengers, and any cargo will be able to reach its destinaé

tion within a day. This will be realized by around the year 2025,
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1=APPENDIX PROGRESS OF RAILWAY IMPROVEMENT IN JAPAN.
1-A-1  Sociceconomic bevelopment .

{ 1) Demographic changes

The population of Japan increased about 1.4 times in 34 years,
" from 1950 to. 1984. - -The trend of the population to concentrate in
cities, particularly in three largest urban spheres (Tokyo, Osaka,
‘Nagoya), continued until 197%; thenceforth, population dispersion to
outlying areas began. In regional areas the population tended to con-
centrate ‘in local nucleus cities, and in the large urban spheres the
population growth was great in the peripheral areas where residences
could be obtained more easily, bringing about the "doughnut phenome-
‘non" in the shift of the population (see Figure IV-1-A{1}}.

{2) Economic and industrial development

Large-scale developient took place in the economy and industry of
postwdar Japan, accompanied by huge capital investment in the private
and public . sectors. While the national income per Capita was 0.23
million yen (at 1980 prices: $1 = ¥230 in 1980) in 19250, it reached
1.82 million yen in 1983, BAs to changes in the relative weight of
each production sector, -the primary industry declined, the secondary
remained at the same level, and the tertiary increased. With brisk
economic and industrial activity, capital investment in transportation
greatly increased {see Fiqure IV-1-A(2) and IV-1-A( 3)).

"{ 3} Change in people's living

With the curtailment of working hours, the proportion of the time
under restraint decreased from 40% in 1960 to 30% in 1980, The
increase in free time and the rise in personal incowme, together with
the change in the sense of values, oriented the people toward a more
leisurely and affluent life. Housing environment improved, eating
habits changed, new developments took place in energy and comn-
munication, and motor wvehicle ownership greatly increased in the past
30 years {(see Figure IV-i-B{4)}.

(4) Progress of railway improvement (see Figure IV-1-A(5))
1) 1945-1959
Réilways undertook the main role of transportation in the post-
way economic recovery period, making the most of their damaged faci-
lities, From about 1955, superannuated and damaged facilities were

replaced to strengthen the infrastructure for the coming high-growth
economny.
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Figu're IV-1~A(l) Transition of Population
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GNP and Investments by Sector

Figure IV-1-A{3)
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Pigurs IV-1-A(S) JNR Network

2} 1960-1969

This was the high-growth period and it was in the period (1964)
that the Olympic Games were held in TPokyo. To meet the lincreased
demand, emphasis was placed on raising transport capacity and
modernizing motive power. Further, a new high-speed railway, the
Tokaido Shinkansen, was opened in 1964, greatly incredSed railway
traffic volume, ' ' '

In large vorban areas, large-~scale improvement was ‘made in com-—
muter transport. In freight transport, limited express container
trains called "Freight Liners" were put to service and work to
improve the main freight terwinals began.

3) 1970-1979°

Such trials as the oil_shock and envirpnmehtal pollution were
encountered in this period. Japanese National Railways (JNR). finan-
ces began to aggravate, so to put it on a sounder footing, railway
investmerit was directed mainly to the fields where the merits of the
railway can be displayed, namely, large city commuter Eransport,
inter-city passenger transport, and long- and middle-distance large
volume freight transport. However, With'the.less rapid pace of eco-
nomic growth from around 197%,° railway traffic, too, began ' to
slacken., Furthermore, 'large-gscale. improvement in the facilities of
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other transport modes, such as roads and airports, tended to reduce

the relative competitive power of JNR, further worsening JINR finan-—
CRS. :

Railway improvement was seen in the fulfillment of a plan to
_improve. commutery transportation in five directions in the Tokyo
area, progreSs '‘in the construction of the Tohoku and Joetsu
Shinkansen and implementation of modernization and ratiocnalization
neasures.,

4) 1980-

JNR's share of the domestic traffic has tended to decrease with
the great improvement in other transport modes and change in user's
preferences. Particularly, a great drop was seen in freight traf-
fic, as a result of which, a large-scale reformation was made in
freight services, ‘During this period, the Tohoku and Joetsu
Shinkansen were opened, but for the conventional lines improvement
was restricted to safety and modernization measures.

1-A-2 Railway Improvement from the Viewpoint of Transportation as a
wWhole

(1) Trend of investment in transportation

Statistics on publie investments in transportation indicate that
while road investment and railway investment were about egqual in
fiscal 1950, road investment rapidly increased since 1961, from which
year the Third Road Improvement Plan was implemented, reaching 70% of
the ‘total in 19280.

- The investment in air transport rose since the implementation of
the First airport TImprovement Plan in 1967 and accelerated in the
1970s.

The investment of JNR decreased from 37% in fiscal 1950 to 12% in
fiscal 1980. The improvement in other transport modes, including pri-
vate railways, -has been substantial, but the upkeep and improvement of
JNR's facilities have been relatively restricted {see Figure IV-1-A(6)).

(2) Trend in the improvement of each transport mode

The trend in the improvement of the main facilities of each
transport mode is shown in Figure IV-1-a(7). JNR has executed much
facility improvement as seen in Shinkansen construction, track addi-
tion, electrification, urban area commuter transport measures, etc.
However, the expansion and improvement in road and air facilities are
much greater.: . '
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Figure 1V-1-A{6) Transport-related I[nvestments
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{ 3) Trend in the traffic volume of each mode
1) Passenger transport

_ ‘The total domestic passenger traffic voliume was 822,fi'bil;ion
passenger-Xm in fiscal 1984, about 7.0 times that of fiscal 1950, The
traffic ratio of railways to motor cars declined from 12:1 to 0.7:1
during this period and air traffic has also gone up remarkably, reduc-
ing the weight of the railway.

2} Freight tranqport

The total domestic frelght traffic volume was 434. 6 bllllon
ton-km in fiscal 1984 about 6.7 times that of fiscal 1950 =The
railway’'s share had been reduced from 51.0% to 5.2% during this
period, while on the other hand the share of trucks rose extremely
and the share of domestic shlpplng went up by about 9% (See Figure
Iv-1- A(S) and IV 1-A(9)) .

t-A-3 Role and Improvement of Railway Transport in Japan
In the midst of improvement in road and air transport, it could be
said that the role of rallway transport is focused on large city com-

muter transport, inter-city passenger transport, and long-. and middle-
distance large volume frelght transporte ’
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Transition of Transport Facility Improvement

Figure IV-1-A{7)
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Figure TV-1-A(8) Ppassenger Traffic Volume by Transport Modes
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 (1) Large city commuter transport

In® considetration of the population concentration in urban areas
and road ‘congestion, railways have a great role to. play in mass
transport of commuters, In Tokyo, for example, the expansion of
railways' and thé growth in paséepgér tratfic are shown in  Table
IV-1-aA=1t and ‘Figure V-1 —A*TOy Specifically, JNR carried out large-
scale 1mprovements.such as quadruple tracking and inter-line through
service with subways on five lines radiating out from the city center,
~and - also, undertook grade separation of road/rail level crossings,

lengthened the train consist, and put inte service improved rolling
‘stock,

(2) Inter-city passenger transport

In the' high growth period, JHNR pushed forward track additions,
electrification and other medasures to increase the traffic capacity on
main lines to meet the rising traffic demand. Particularly, as a solu-
tion to the urgent need to increase the capacity on the Tokaido line
connecting fTokyo. and Osaka, distance about 520 km, the Tokaido
Shinkansen, a new-high-speed bullet train system (maximum_speed 2. 10
km/h}, was opened. in October 1, 1964, and thereafter the Sanyo, Tohoku,

and Joetsu Shinkansens followed raising the Shinkansen total route
length to 2,085 km, '

{ 3) Freight transport

_ With the improvement in road transport and change in traffic com-
'médities froh.bulky agricultiural and mining products to small and high-
‘priced industrial products, the freight transportation system underwent
A considerable  change and. railway freight transport showed a great
decline. This necessitated to changing, the freight transportation
system from carload freight traffic, composing trains in marshalling
yards,. to direct terminal to terminal transportation, resorting to con-
' tainerization and unit trains for specific commoditiés (see Figure
Iv-1-a(11) and IV-1-A(12)),.

i-A-4 Progress of Modernization in JNR
(1) Motive power modernization

The motive power energy source has changed from coal to petroleum
and electricity ‘having high heat efficiency. Along with this, the
modernization of train operation and maintenance has been advanced (see
Figure IV-1-A(13)).

(2) safety measures

To operate more trains, raise the train speed, curtail personnel
and prevent train accidents,. JNR has taken such safety measures as
wider adoption' of the automatic signal system, centralized traffic
control system (CTC), and grade separation of level crossings (see
‘Figure IV-1- A(14))._
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Table IV-1-A(l} Railway Route Iength in the Tokyo Metropolitan Area

(Ka)
: - Private. -
Year JNR |railways| Subvays | Total
1930 '586.9 657.5 3.8 | 1248.2
1935 652.1 720.3 8.0 1380. 4°
1940 | 682.7 | - T20.3 14.3° ] 1417.3
1945 701.5 725.3 14,3 144].1
1950 | . 701.5 741.0 14.3 | 14568.8
1955 701.5 759.9 L2007 1482.1
1960 701.5 | . 759.9 30,9 .7 1492.3
1865 709.0 | 779.2 15,7 1567.3
1970 713.6 .830.1 131.4 | 1B75.1
1975 767.6 756.3 168,65 | . 1792.4
1880 787.6 |  903.0 198.2 | 1888.8
. 1984 1 805.4 920.5 210.2 | 1936.1.

Figure IV-1-A{10) Traffié Volume in the Tokyo Metropdlitan Area
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Figure TV-1-A(1l) Railway Passengexr—-km

f.\ ’
"
3
¥
e
&0 - : 1Y
= H H Ay '
T : | | gnd i
a ; i i 2959
8 i % | ;
o i i
v 200 | | |
1= i I :
w H H
=
2 ! .
= : Cosxmuters
& é f
—t i
! A :
P N
P i - i
[ i . L
A ~
Pt | o e e H
. - i i :
. -~ i
100- - |

Ordinary Passengers including Shinkansen
i

i
T ¥ T
1970 1975 1380 1984 Year

Figure IV-1-A(12) Railway Freight Traffic Volume by Commodity
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Figure IV-1-A{13} JNR Route Length,
Double-~ and Multi

Electrified Sections, and
—tracked Sections
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Figure IV-1-A(1l4) Sections with Automatic Signdls and Under CTC
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(3) Service improvement
To improve the service JNR has: .

1) ralsed the traln frequency to shorten the waltlng time of comn—
muting passengers, . :

2) raised the train bpeed up to reduce travel time,

3) 1mproved passenger cax. accommodation,

4) introduced the computerlzed seat reservation system in 1960
(see Figure IV-1-A(15)).

{4) Fréight transport modernization

Measureg belng taken to achleve the mission of the rallway in
lnland frelght transport are:

1) cqntainerization of freight transport, .

2) establishment and improvement of freight terminals exclusively
for ‘speécifi¢ commodities that can be amassed in quantity ({coal,
petroleun, cement, agricultural. products, etc.) and adoption of
freight trains exclusively for such commodities,

3) réalization of direct transport between key terminals, bypassing
marshaling yards {effective, PFebruary 1984).

An example of the new key freight terminal is given in Figure
Iv-1-a(16)).

1-A-5 Transition in the Form of JNR Management
(1) Period of government and private operation

The first railway in Japan was opened by the government between
Shimbashi (in Tokyo) and Yokohama (29 km) in 1872. Since then, many
main lines were constructed by prlvate dompanies and the Tokaido Line
and a few others by the government

(2) period. of government operation

Wlth the advancement of political unlflcatlon and the necessity
for. unification of transport from the mllrtary viewpoint, the
"Railways Nationalization Law" was enacted in 1906 and all of the main
lines becamé nationalized, 7,152 km in total route length., Therefore,
railway coﬁstruction was continued, and rolling stock and facilities
wére vigorously improved to increase transport capacity in the wartime
regime.

After World War IT, the railway lay in a devastated state, in
apite.of which, JNR contributed greatly to the postwar recovery of the
nation.

(3) Period of operation as a public corporation

In 1949, JHR was reorganized from a government enterprise to a
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Figure IlevA(lS) Reduction in Travel Time
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public corporation under- a special law, and this form of management
hasg been kept until present, JNR had performed a great role, par-
ticularly until the high growth period, however, the improvement of
other transport modes and the change in user's needs c¢ombined to
reduce_the share of JNR, aggravating the finance of JNR.

{4) Toward privatization

To rehabllltate JNR under these stringent conditions, the policy
to privataze the railway was adopted and it is to make a new start in
.prlvqte company.- form in April 1987.
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2. CARGO INFORMATION SYSTEM IN JAPANESE PORTS

2-1 Bacquound of Cargo Intoxmatlon System

.The cargo 1nformatlon system in Japanese ports has not heen in full
operatlon, but it has been undergoing trial operation at ports in Tokyo
Bay since Gectober 1985 with a view to starttng full operatlon in Aprll
1986, : : : S

The increase in size and speed of ships brought about hy transport
innovation, .including . contalnerlzatlon and-. mechanlzatlon, and advan- .
cement of shipbulldlng technology has resulted in a jump in the .volume
of cargoes to he loaded and. unloaded in a short time to and from a ‘ship,
for which a. number - of shlpplng ‘doctments are necessary, and this turn
has 1nereased the amount of 1nformatlon. :

In order: to Cope w1th such a change, research. 1nto slmpllfylng and
raticnalizing the information system synthetlcally By 1ntroduc1ng com-
puters to trading business was started . in 11972 by Japan Information
Processing and Development association, which was under the jurisdiction
of the Ministry of International Trade and Industry. . In 1974,  the
results were ‘turned .over to the Japan Transport Economics Research
Center, which was under the jurlsdlctlon of the MlnlStTy of TTansport.
As a result of the research at the Center, the creation of the Shipping
cargo Information Network System (SHIPNETS) was proposed to the business
concerned.

At present, a lot of information on shipments of cargoes for export
is exchanged in the form of -documents or communication by phone among
businesses of different categories. 1In order to coordinate and rationa-
lize such exchange of information, companies in related businesses must
be linked up with each other with a network. '

2-2 The Shipping Cargoe Information Network System (SHIPNETS)

In SHIPNETS, cowpanies belonglng to four different categorles of
businesses - shipping companies, freight ‘forwarders, wmeasuring asso-
ciations and tallying companies - are connected with on-line network
through DRESS (a public ‘data communication equipment service),’ the com-
puter center of Nippon Telegraph and Telephone Corporatlon (NTT).

In other words, if SHIPNETS is adopted, the flow-of_lnformatlon'via
documents or phone among - companies in- related businesses  will - be
replaced by exchange of information conducted through “the  mediam of the
DRESS center among companles of different Categorles of bu51nesses.

S It wi]l thus become posSible to speed up preparatlon of shlpping
documents and dellverles ‘as well as reduce the number of documents.
Also, if information contalned in.shipping doouments is once fed into
the computer, other companies: will not have to feed it again, thus it
will become possible to save labor and to cut down typing errors,
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Figure IV-2-1 Outline of SHIPNETS
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of SHIPNETS is shown in Figure IV-2-1. Companies par-
this saystem will each have their own file (mailbox}.
any one cargo fed into a computer by any of the companies
four cateqories of business is transmitted to



If a frelght forwarder feeds S/I {ehipplng 1nstructton) and B/L e
information, a measuring company. M/W (measure and welght lnformatlon)f' '
ehlpplng line $/0-(shipping order) and. D/R (dock recelpt)r and. B/L nume- -
bers ‘and a’ tallying company' lnformatton on Cargo alongsrde, loading-'
progress and S/0; number npon completlon of . loadlng Jnto computcre at the
DRESS | center, other firms can draw. out whatever informatlon they need
and also output shlpplng documents lncludlng B/Ls.f at the present, the
function of the system ranges from input of S/I 1nformatlon to shlpping
lines' compoeltlon of B/Ls.- L

_ Flgure V- 2 2 qhowe compa:mson of the flow of 1nformatton £or con=
ventional shlps and : -container 'shlps before -and:after SHIPNETS is
'adopted.j It can: be seen fron ‘the flgure that' most of .what was. done by
hand- before: is networked on=line and less documente ‘are involved. . Also,
1nformatlon qleaned through the network ‘Will . not have: to be. fed: 1hto the
computer again and "it can  be used for. the companles' ‘own systems.
Furthermore, there w111 be no:-need to retype “the 1nformat10n when uslng
it for statistlcal_purposes. Secrecy of 1nformat10n,'a_matter ‘the com~
panies are most concerned about, is fully protected as- compani.es - have
their own file (mallbox) and with this as a major premlse the companles
are introducing the system. :

I ordér . to. reailye SHIPNETS, the = then Nlpp0h' Teleqraph and
Telephone Public corporatlon 1n1t1ated a. research program “in:1979. and
came out with the concept- - of a ‘system to network on-line receptlon -and
tranemleelon of cargo . information in February 1980. The. Japan Transport
Economics Research Center-. accordingly set. up-a- committee to 1nvest1gate
and research into the use of SHIPNETS, . In 1981,-the basic framework of

SHIPNETS was formnlated and detailed 5pec1f1catlons were. drawﬁ up’: on’the -

basis of a survey conducted on the conditions: at. ports in Tokyo Bay and
the system was built. = From ‘Bugust to December 1982,-one company from_
each of the four different categorles of! bu31ness experlmented ‘with. the
newly developed . system at ports in Tokyo Bay. Thls was the flrst of a
series of experiments with SHIPNBTS.} Although very few companles par—-
t101pated in thls experlment and- the experlment perlod was bhort, the
purpose.of testing the system s functlon was fully attained. With the
results and’ problems of the . flrst experlment taken 1nt0 conslderatlon, a
second, experiment was prepared for. . To. prepare for. the sscond’ experl—
ment, an Experlment Management Commlttee was formed Ain October 1983. It
was -decided to have more than one company. from each " of the four dif-
ferent categories of business parthlpate in. the experlment. These were
the - gix major Japanese- shipping llnes,. 33 freight forwarders,. two
measuring a35001atlons and ‘two tallylng companies, totaling.43. Over a
period of one year and ten months, the commlttee'completed the com-
pilation of the '1,000-page SHIPNETS manual, “which” explatns the - eystem
and sefvice, in: August 1985, <. Taking into con31deratlon the™ progress of
the preparation and development of the companiés scheduleﬁ to par-
t;c1pate in the system, the Experlment Management Committee decided to
start the experiment in October 1985, The committee accordlngly wag
disgolved -and the . SHIPNEFS Center = Promotérs' Associatxon was
established. : ERE e e SRR i

Two roles were set for the a55001at10n? toimanegefand-control the .
experlment and make - prepdratlon to set up an organization for-starting
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the full- fledged operation of SHIPNBTS targeted for April TQSS.;-AS it
involves four different categorles of busginess and a nomn- proflt organi-
zation, the association came under civil law, The legal status was to.
be passed on to the organlzatlon that -would undert&ke the real opera-
tion. The assocxatLon s investment was -10.+4 million: yen.-.In the first .
expariment, all four partlclpatlng companies. used DRESS termlnals but. in
the second experiment, all participating oompanle except 10 companles
that used DRESS terminals,’ connected host computers used in their in-
house systems o DRESS,_maklng up an. on-line network qystem coverlnq
different categories ‘of business and different type oi computer system,
DRESS' host computers. consist of two computer%, whlch were domestlcally
manufactured to NTT's 59001f1cat10ns. ) ‘ : L o

To connect these computers to'dlffefent types of host computeérs at
the companies, the companies themselves had to match . their protocol (a
process for communication control or .a certaln rule for conversatlon
amony computels) to DRESS.. There were many cases Ain whlch a network-was
built among different companies in ohe category of business with d uni-
form protocol set, but rarely has a uniform protocol heen s@t among four
different categorles of business. This is where SHIPNETS dlffers from
other aystens.' ’

SHIPNETS Center isg scheduled to undertake ‘the full fledged operaw'
tion of SHIPNETS set for Aprll 1986. . -SHIPNETS . Center will ‘not only
undertake SHIPNETS operatlon at ports - in Tokyo Bay, but also ‘at other
ports in the nation and for thlS_PurQQge companies will be’ invited to
participate in the system, Thé investment {s to be more than 50 miilion
yen. : :

-Since all measuring and tallyinq companies are participating in the
network system covering different catégories of business, unless all
shipping lines and freight forwarders take part; the conventional’ ‘method
of preparing shlpplng documents w1ll be Stlll used along w1th that of
SHIPNETS. This is not an efflClent way of preparing:- such documentsy
SHIPNETS will have more merit for shlpplng lines if as many: frelght for-
warders as possible participate in the system and the same will be true
for freight forwarders if as many Shlpplng lines as 90331b1e participate
in the system. To enhance the efficiency of. the system, active efforts
are being made to increase the number of companleS_partlclpatlng in the
system. As a result i08 freight forwarders, 16'f0reign'shipping lines,
and 4 Japanese Shlpplng lines have so far indicated thelr w1111ngness to
participate in SHIPNETS, : :

2-3 TFuture Direction of Operatzon of SHIPNETS

At Present the ‘operation of SHIPNETS is llmlted to four dlfferent
categories of bu51ness, but. in the near future other  trade-related.
industries may have to be approached in connection with the system. It
may not be long before banks, insurance flrms, customshousee, ‘ware-
housing companies, land . transportation. concerns, port and harbor admi~
nistrators and shippers will be called upon to be participants in the
system as their office automation system makes headway. .
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Under the circumstances, chances are that the remaining work done
by hand - signing and handing over B/Ls, for example - will be studied
for - on-line networking in the future. However, problems such as
_establishing such a waybill system are matters that cannot be resolved
by Japan alone and they must be dealt with internationally.
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3, CONTAINER TRERMINALS IN JAPAN
3-1 Ports and Economy

3-1-1 Japanese Ports and Economic Development

{1) The Postwar Period of Rapid Fconomic Growth (1945-1960/65). and
Ports ' ' o o -

Japanese ports in tha po%twar years were in poor 9hape because of
heavy war damage  and . because port gonstruction had beeéen inevitably
suspended . during the war' s final stages. For the nation as a whole,
urgent priorities Lequarlng public expendlture included such items as
rehabilitation of housing,- ‘assurance of food and energy, and the
securing of’ JObS for repatrlated leltary personnel.

Ports, for the most palt, recelved only the; mlnlmum fundlng
necegssary for essentlal repairs, so Ffundamerital restoratlon was extre-
mely  limited. Port facilities were so- deterlorated in fact, that
full economic rehabilitation, begun ln 1950,'and economlc'gfowth, from
about 1955, were bottlenecked by a lack of functlona] port facllltleb-

The importance of port improvement began to be - reCognlzed as a
drive was -launched in 1947 to invest.as much materials and funds as
possible into key’ industries such as iron/steel and Loal (rallways and
energy producticn were added from 1948).

The Port and Harbor Law, enacted ih-1950,_prescribed rules con-
cerning the administration, planning, construction, and management of
ports. : ' - ' S

The law clearly defined the responsibilities as follows:

~ Local governments were to be regponsible for the management of their
respective ports,.

~ The central government would be .respoﬁsibie for overall ‘port
planning, and local government would be in charge of the planning of
1nd1v1dual ports.

- A well-defined funding ratio was established for paying the ébsts of
infrastructure construction. '

In 1953, the “Law for Promotion of Port Improvement" was enacted,
making qovernment funds avallable for the preparation of. port sités
(including industrial sites)} and the construction of cargo. handling
equipment, transit sheds. and other functional facilities. The drastic
improvenent of ports in postwar Japan can be fundamentally attributed’
to this law, .as well 'as to the Port and Harbor Law and ‘the Law for
Emergency Measures for Port Improvement (which outlined a. flve year'
investment plan) (Table~Iv-3-1).
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Table ITV-3<1 Outline of

Five-Year Plans for Port Improvement

o

lat'S-Year_Piug

2nd 5<Year Plan

Jrd 5~Year Plan

4th 5-Year Plan~

5th 5-Year Plan

Eth 5-Year Plan

prograw Pariod
Tﬁfgét'Carko
Volume -
Aétﬁpl cargo
Voluma

flannad
Iavestments (A

Adtupl.o -
Investmenta (B)

Achlevement
Ratio (B}/{A}

jj S—

_1962-1963

620 willion tona
810 million tons

250 billlon yen

209.6 bllllon yen

(19611364}
8381

1955-1969

-1,050 milldien tons

1,600 million tons

650 billlen yen

289.5 billlen yen
(1965-1967)

46.5%

1968-1972

1,530 wmillfon tons
2,220 willion tona
1,030 mlillo? yea
02,1 bitlion yea

{1958-1970)
48.7%

1971~1975

3,380 willioa tons
2,530 nillion toas
2,100 nillfon yea

1,662.8 billien yen

(1971-1975)

19.1%

19761980

3,700 nillion teoas
2,910 wlilien tors
3,100 million yen
2,415.1-bi111on yea

(1976-1989)
7.9x

1981-1985

4,100 miliien tons}

4,260 billion yen

Source:
Note:

Ports and :Harbours Bureau, MOT,.

Program -periods are expressed in fiscal vyears.
fiscal 1961-1965 extends from April

19664

1, 1961

For example,

through March 31,

Specifically, these laws greatly helped to facilitate the syste-
matic consiruction of ports and ultimately the development of today's
coastal industrial =zones.

The ‘postwar confusion had more or less subsided by 1955, and the
brisk growth of industry sparked a new age of development.

~ ‘Development and: growth from 1955 began with the reestablishment

of heavy metal and chemical industries at reclaimed sites in the bays
"of Tokyo and:Osaka, and at industrial sites in Tokuyama and YokKaichi
which -had been coastal military installations. FEarly in this period,
large~stale land reclamation was begun in Tokyo Bay and later in Osaka
and Ise Bays. Land preparation was carried out systematically.

. Deep channels and anchorages were dredged to enable large vessels
to use. the ports and the resulting material was used for land reclama-
tion.. .Sites were designed so that the plants.could have their own
deep.water quays, and thus raw materials, brought by large vessels,
could proceed to the plants with ease. Planners sought to integrate
the ports and industrial sites, an arrangement which would be
impossible at existing inland sites,

. Private companies paid for the construction of gquays' for their
exclusive " use, Breakwaters and main. channels were constructed with
public funds on the assumption that they would serve a general
shipping function. Beyond a certain water depth, however, private
companies'whiéh-would share the benefits also shared the cost. Land
reclamation was financed with government-guaranteed bonds in accor-
dance with the above-mentioned law for Promotion of Port Improvement,

- Iron, &steel, petroleum, chemical, paper manufacturing, power,
cement - and other industrial plants were constructed in these coastal
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industrial ~ zones, lInduetrial complexes  of - mutually jdeoendont
industries {related industries in -close proximity) were constructed
and ports and industries weré integrated as part of comprehensive
plans. ' SRR S oy ,

- The Lntegratlng oﬁ porte and lndustrlal s]tes ‘ig ‘one 'charaoei_
teristic. of Japanage port policy. - The product of thls strategy 1q_
what we call an “Induetrial Port."

Japan must 1mport almost all, the raw materlals neceSQary to 1ts
industry - sometlmes from as far: away as the other side of the glohe. .
Thus, it was deolded to bulld 1arge ports and large vessels to help
cut transportation’ COStSe . h

As 1ndustry in the Tokyo, Ise and OSaka ‘Bays . 1ntenslf1ed populan
tion and 1ndustry continued to ¢oncentrate in the Pa01f1c belt area;
particularly ‘in the large cities. In:the. early 19608, a -significant
shortage of social overhead capital. in  those. areas, particularly. for
transportation facilities, became apparent. Major ports, especially
those for export, were extremely conqested, putting a’ strangle: hold on
the nation's economy.

In 1960, the government formulated a "Natlonal Income DOubling
Plan* (period: 1961—?970) to ‘ehsure: the, ‘growth’ of  Japanese ' industry
and in particular to empha51ze the development of ‘heavy and chémical
industries to promote overall: national economic developmerit. One high
priority was a buildup of social- overhead capital to strengthen the
industrial base, Accordlngly, the . Law’ for, Emergency Measures For 'Port
Improvement was enacted’ in 1961 to "speed systematlc and urgently
needed port improvements, . thereby contrlbutlng to the . sound: develop—
ment of the -national economy.’ Under thlS law, ‘the government spe-
cified what improvéménts were .necessary for -each port ‘and ‘how much
money was to be spent for each progect over. the next five years.
These pro;ects were ooneldered to be under the . central government.

In Japan, port management. 1s fundamentally under the jurlsdlctlon
of local governments. The.central government’ sees that their policies
conform to eertaln rules,_and prov1des sub51d1es (on . the averadge, 50%
of expenses). Again, it 1is important to note. that the. ‘government
regards .port improvement .as .critical to the nation's economic poli-
cies, and thus'legally,defines the volume of improvement work for a
period of five years 7o date, the plan has been renewed five times,
and the 6th five-year plan (1983—1985) is currently in effect (Table
IV-3-1).

(2} Expanded Reglonal Development (1960/65~1973)

Japanese ports have undergone syqtematlc 1mprovement gince . the
1960s. Credit can be glven o the Port ‘and Harbor Law, the Law . for
Promotion of Port Improvement and - the Law’ for: Emergency Measures  for
Port Improvement as they clearly outline “the- ‘financial roles of: the
'central government end the port’ management bodies (local government).
‘In addition, economic conditions- were favorable,. and the GNP and
volume of cargo handled by ports increased, invariably eurpassinq ini-
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tial goals.

, Meanwhile, population continuwed to concentrate in large cities,
resulting in overcrowding, -and other areas experienced depopulation,
38% of the populatlon and 43% of all 1ndustry were concentrated in
only" 7. 5% of the natlon s land.

e anironmenta] pollutlon beset the overcrowded areas and the
_quallty of seawater began to deteriorate. TImproved production became
“a ‘logt- cause. Depopulated areas suffered even greater population
~flight and economic stagnation set in, Local government leaders began

to cry out for regional development.

The Cqmprehensive National Development Plan {period: 1960-1870},
was :approved by the Cabinet in 1962,  seeking to prevent overcrowding
in large ‘cities and to effect balanced economic development nation-
wide, Industrial development bases were subsequently set up in rural

districts, specifically developed in advance as suitable areas for
" expanding industrial ~activities., By attracting industrial relocation
away from overcrowded cities, the industrial zones promoted regional
development.s A total of 21 zones were designated nationally and, with
one exception, -all were located along the coast.

Industrial zones. involving large tracts of reclaimed land were
-planned as well. Here the concept of the “developer port" came into
existence., A "developer port"™ is a port constructed to bring about
development - in areas that have potential, but little population,
industty or plans. for new industry, Specifically, such port coastruc-
_tion includes breakwaters, channels and public gquays making the area
attractive to industry.

Tokyo, Osaka and Ise Bays, and the coasts of the Seto Inland Sea
have:relatively calm waters surrcunded by land. Because land reclama-

. tion and port development were fairly easy in these places, regional

econonid development advanced smoothly.

However, areas where land reclamation and port construction are
difficult are congidered to be underdeveloped areas. In order to
industrialize such areas, attractive “"developer" ports mwust be
constructed. ' '

" Where there are no calm waters, marginally productive ‘land along
the sea must be utilized. some examples of artificially excavated
“.ports constructed ‘as developer ports are the Port of Kashima, Nilgata
Port {Fadst), the Port of Tomakomal, Sendai Port {all of these can
~handle 200, OOO'D/W ships), and the Ports of Toyama and Kanazawa {(both
can handle. 50;000 D/¥W ships), In the case of the: port of Kashima,
4,000 ha .off w1lderness were. turned into industrial. sites, and 20,000
ha ‘of ~ urban "area, 1nclud1ng industrial sites, have nearly been
‘completed, . The . area has become a leading Japanese industrial =zone
with a populatlon of about 110;000 producing 200 billion yen worth of
goods annually.:

Construction of large industrial bases to handle 300,000 -
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500, 000 D/W ships was beqgun in the eastern parL of the Tomakomdl area
and in the Mutvu Ogaward area in 1974 and 1975, respecthely.

{ 3) The Era of Port and Clty Co- extstence (1973~Present)

The 011 crisis of 1973 plofoundly affectcd the Japanese economy -
ports, as well, suffered directly and. lndlrectly from its: effects.
The 1974 . GNP Fell ‘somewhat below the previous: year's ‘lével and the
volume of cargoes handled at ports also dropped. = That volume: began to -
increase again in 1976 due to. the low cost of sea transportation and
its efficient use of energy, though the rate of the volume increase
was below the pre-crisis level {Table:1Vv-3-2). ' -

Tabie iv-3-2° Energy Cbns&mptibn by TyPe.of Transport_(1978)

Meantof Tmurpdrmn‘o'n Yolume . Energy Caummp'}r’on . E:lergy Comslmpl n‘;m . inr.:er “I'"‘ coamr!
tronsportatian {100 million tonkmj {10 bitlion Kcal) per mtrsparruumr volum ransportafion
B . o - [Kealftongm) L {;}np(,j_
Raitload 412 584 _ W 06
Tauck 1361 o s R ©sa
Ship 2,120 4955 : L] _ 10

Source: Ports'and Harbodrs Bureau, MOT

this current period is characterized by an increase in demands
for environmental protection. The: importance of dgreater interaction
hetween ports and cities has also become apparent, '

Environmental'impact is aSsessed wnen ports are being planned.and
green areas and waste disposal plants are being constructed under port
improvement projects. = In addltlon, sea surface areas : are. being
cleaned and bottom sludge dredged. The net eifect, then, is not only
preservation but also enhancement of the environment. Today, the cost
of this kind of work amounts to 14% of the total cost of port improve-
ment projects.

Geographic condltlons have always made for cloqe relatlons bet-
ween ports and cities in Japan. .However, .as ports and ships increase
in size, so do. the physical and psychologlcal distance between ports
and city-dwellers. Although local residents understand the economic
_value of ports, they no longer feel a connectlon to them,

At the ‘same - time, citiev'require more 1and for ‘expansion and
remodeling, Port plans now often include: reclamatlon in port. zones
for use by the Clty --typlcal examples are Port Town -4t the South Port

of Osaka and. Port Island at Kobe Port.. -Thus; 1nLegratlon cf port and
city is considered necessary for the development of both. - :

Several of the older ports are beingﬁredevelopéd as well. Tn
most cases, this is because their facilities have become timeworn or
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-obsolete. Others are ‘being redeveloped to provide the local popula-
tion with greater opportunities to involve themselves with the ports
and Lhelr functlons.

Ports not only functlon as links bhetween sea and land transpor-
'tatlon, but .they -also provide ‘space for industries, and play an impor-
tant Yole in developlng urban’ areas. Ports are administered primarily
-by local. . qovernments ‘or by port authorities. Port development is
-planned by these 1ocal authoxltles or management bodies.

' In Japan,--the government gets the fundamental poiicy for

- improving existing ports, But it is the port management body that

makes the improvements, keeping inh mind the economic well-being of the

local 1nhdb1tants ‘and the development of the - region as a whole,

'Plannlng is 'done with the notion that the port should be integrated
with the city.

3~1~2 _Role of ‘the Port’ Authorlty, Central Government and Local
' Government '

_ : The-;milosophy and system. of port administration throughout the
world varies greatly from country to country.and from port to port due
to ' sociloeconomic, geographic and political differences. In general,
there "are currently two different basic philosophies which underlie the
administrative and development systems at different ports,

‘Under the first concept, ports are regarded as profitable entities:
their administrative bodies should be profitable, and port improvements
must be financed by. revehues from the Port., 'Thus ports are considered
as autOnomous:bodies. Governnents provide no subsidies and ghould make
no requlations interfering with the operations of individuwal ports.
Essentially, "this is a laissez-faire approach under which individual
ports must support themselves by the revenues they earn from their acti-
vities.

_Undexr this ‘concept, there is free competition among neighboring
ports. On the one hand, this may stimulate efficient operations through
the competitive: mechanism. On the other hand, unregulated competition
may result in lmbalanoed growth whereby only the most -profitable sectors
- are emphasized and other Jless profitable sectors including various
essential gervices may not be provided at-all.

Thus, under the laissez-faire concept there is no linkage of the
development policy among variouws ports, and port development plans are
not - determined in conjunction with regional and national development
policy. - This ‘is a. serious shortcomihg as ports can only develop
smoothly in ‘eonjunction with the 1ndustr1a1 development of near areas
and ‘the development of other major infrastructures, espe01ally roads.

: The  second. major -philosophy concerning’ the admlnlstratlon “and

development of ports 'is that ports are essential infrastructures for
regional and national development. BAs ports benefit the entire nation,
they should be subsidized by local and central governments. Especially,
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large scale development and: expansz.on projecte ehould be fmanoed with
government aSSLStance..-, :

Under thle' second concept porte are’. ménéded by semi- autonomoué_
administrative .bodies, but.- local and, central governmentq retain: the
rlC_}ht to requlate and coordlnate port management, : flnance and plannmq.

Some governments make. 1ong~term reglonal and - natlonal port develop—'
ment plans in congunctlon wlth regional and natlonal plans  for. compre-
hensive economic development. Thus, the development of : ports takes
place ag part. of . larger . development. plans designed to benefit ‘the.
entire nation; ' S e S : T e

_ Among the countrles of Europe and Amerlca, Brltaln, France, Belglum'
and. Canada have natlonal port policies, while in the. Netherlands, West
Germany, Sweden and the. United States national port policies are either
non-existent or insubstantial.. S -

tThe details of national port'policies;'of_COuree,'vary by'couﬁtry;
France, Belgium and. Canada < much like Japan‘ezseem to regard ‘ports as
social overhead- 'oapitaﬁ, hav1ng port pollc1es' in conjunctlon w1th'
natlonal economic pOllCleS, reglonal development pollcles and transp0r~
tation pollc1es.__ In the ‘case of : Britain, port” pOllCleS for . the main
ports are based.on. the recognltlon that ports -are a major 1nvestment of.
capltal for the transportatlon lndustry, though in general poris are
not a primary factor ‘in formulatlng pollcy for the nation' s regional
development and overall transportatlon system, In “the U.8., administra-
tors of main U.S: ports also generally reqard ports as capital -invest-
ments for the - transportation industry rather than as ‘national : or
regional social-overhead_capital. -

Nevertheless, regardless of what dlrectlon a national port pollcy
‘might take (assumlng ‘there is a natlona] policy at all), one idea that
is - common to the ports of - ‘Europe -and. America “ig- ‘thati port use. fees
should be set so as to make the ports economlcally self—su¥flclent. “of
course, there actually are many different cases; and many ocf the osten-
sibly self-sustaining port authoritieSj-ih - Burope- and. the. U.S..are
actually supported by the central governments through indirect subsidies
in the form of free services such as dredglng channels and maintaining
nav1gat10nal alds. : :

. In VJapan 'port management . bodies, composed -primarily of local
governmental entities, are charged with handling -all. phases of port R
planning -and- construction, based on the recognition. that ports are the
foundation of national economic pollcy, regional development policy .and
transportation POllCY. .Nevertheless, the- central government ‘determines
‘overall .national - ‘port developiment - policy. and executes -some port
construction -in keeping with regional policies and national . land
development policies.. e S : : : ' '

In many: other countries, - ports are- operated lndependently, with
spe01a1 attention paid t¢ the port.as an economlc enterprlse. Even in

cases where governmental gu1dance, in terms of regional -development,
transportation - policy, etc., is prov1ded, a profitable -“return on.port
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investment ig regarded as vital.

Among developing countries, . many now employ methode of . .port
development and administration that were lntroduced when these countries
were under the: control of Weetern nations. = Naturally, a sultable form
of pert admlnlstratlon should be detérmined within - the framework of each
nation's -overall” administrative system, but it is necessary that port
development pTOJECtS be devised so as to contribute to the economic and
_SDClal development of reglons, and - ultlmately, of entire’ natlons.

In other words, the port authorlty or p01t managemenf body mast
recognlze that’ ports are  social overhead capital, gtrategic to regional
_development. T plannlng porie; they must alsé establish policies for
reglonal development, At the same  time, central and local governments
must provide financial and other assistance to port authorities and port
managemerit bodies, with a clear understanding of the role to be played
‘by the. ports in the development of their respective regions.

"It is expected thal ports in developing countries will play an
1mportant role in smoothly accomplishing regional and national economic
development. However, it is ‘most doubtful that the ports of developing
rnations . will be able to perform this important mission- 1f the port
development methods that have evolved and are .now employed in western
countrles are applled in thelr entlrety.

- _If -porte -in -developing countries were . regarded as enterprises
required to -balance their revenues and expenditures, only the largest
ports . would be successful, and. these would be famﬁtoo few to effect
significant overall regional development, Further, ports that are
planned as nuclei of regional development’ cannnot be expected to yield
"substantial port reVenues at first, due to the fact that ship calls and
cargo “handling ' volume will be limited until industrialization of the
hinterland progresses,  Since it is an extremely effective policy to
proceed with ‘port construction in advance, thereby inducing regional
development, an investment of public funds is necessary to correct the
inmediate ‘imbalance of revenue and expenditure.

Investing public funds. is highly useful in that the port authority
or port management body can construct facilities without having to con-
sider this. immediate balemoe'of-revenue and expenditure., Profit from
port improvements can then be returned to the region or the entire
nation. Further, the dgovernment can anticipate recovering its invest-
ment from an increase in tax revenue accrued through development of the
region.

this method of port development achieved great success in its
actual application to-Japanese regional development, and it is expected
that the same method could also prove effective for the economic growth
of developing countries.

In conclusion, long-term port'development proiects can only be suc-
‘cessful when they are carried out in conjunction with regional and
‘national economic development., Proper development of ports stimulates
‘economic activity in the hinterlands, and is of the utmost importance
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