Table III-1-6 Progress of Liberalization of Foreign
Investment into- Japan

Acéumulatea No. of Acéumulatéd Ho. of

Tlme of _ .
leerallzatlon Industrial Fields in © Industrial Fields in
- Group 1 Group 2
July - 1967 - : 33 17
{the First Round) ' e _
March 1969 160 44
. {the Second Round) - Sl :
. Septembeér 1970 . 447 : 77
{the. Third Round)
Aprll 1971 o - -
(Automoblle Induery) o
rugust 1971 . shift to a negative 151
{the. Fourth Round) system . .
May 1973 _ 100% free in principle

{the Fifth Round)

Source: ' R. ~Komiya, M., Okunoc & K. Suzumura ed.,, Nihon no Sangyoseisaku

'(qapan‘s:Industrial_Policy),‘(Original source: Customs and
Tariff Bureau, Ministry of Finance). '
Note: Group 1 indicates joint ventures in which foreign share is

50% or less, and Group 2 points to investments with a more
than 50% share up to 100%,

1-2-3 Transition Period and Current Period (1970s and 1980s) .

" Tn "vision of MITI Policies in the 1980s", the 1970s was seen as a
‘period of the accumalation of knowledge to adapt to change and the 1980s
as the time for Japan to consclidate its economic security and develop
its technology..

Wlth the high- growth perlod of the 1960s ach1ev1ng average annual
GDP growth of more than 10%, the Japanese standard of living became
higher than that of prewar period and the long-time goal of "catching up
with. the. West”, Japan set for -itself since the Melijli TFra, became a
' possible reality. (Near the turn of the 1970s; Japan stood along-side
the_mid"range-Weéte;n countries in terms of per capita income, But on
the’ other hand, strains .and side effects of high economic growth were
revealed. The concentration of plant facilities and population in the
Pacific-belt-zone advanced and pollution and environmental problems
became more: serious. In response to the changes in the domestic
situation, the Japanese Government began to attribute greater importance
to social welfare than. to mere gquantitative expansion in its long-term
economic-plan. '

In May'1971;'the Industrial Structure Council submitted a "Vision
of -MITI Policies in the 1970s" to the Minister of International Trade
“and - Industry, -advocating the need for knowledge-intensive industries,
namely ~research and development, sophisticated assembly, fashion and
knowledge-intensive industries. This "Vision" stated that industrial
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policies intended for high economic1gtowth principal1y through  develop-
ment of heavy and chemical industries had reached their peak but, at the
same time, had brought env1ronmenta1 problems and’ other negative out-
comes. - As for the external environments, the factors for Japaneae_eco—
nomic success in- the . 1960s has changed in. the 1970&, begihhing with the
August 1971 -"Nixon Shock", in which the United ‘States executed a new
econemnic pollcy featurlng a: halt to dollar- gold exchanges andA a 10%
surcharge on imports. The drastic measure was intended to folestall
further deterioration of U.S.: leadershlp in the w011d economy, and
demand greater contributions of 'other indus trlal countrles in maln«'
tenance of the world's free economic system. ' Consequently the IMF
system was compelled to change, with the Japanebe yen exchange with the
U,5. dollar seoaring rapidly. In the face of these. developments, the
course of the Japanese economy was shifted from- 1ong«held pollc1es of
export promoting to policies of promoting Jmports and capital liberali-
zation, in view of the importance placed on economic harmony with other
countries, ' :

The oil crisis broken out in 1973 had strong impact oin the Japanese
SCONOMY « It was hard hit by 'splrallng oil prlces and, -in 1974,
registered the first: negatlve economic growth since World War YT The
oil crisis ‘marked the end: of Japan's “high economlc -growth. era,” and
annual growth of around 5%, or half the pace of the pre\rlous growth
became a permanent fact.of life.’ And also, this oil crisis marked a
turning point in energy policy. Since then the Japanese Government has
promoted enargy conservation and alternative energy development. . The
need for knowledge-intensive industries grew even'strohger following the
energy crisis. ' '

Because  of radical changes in  external economic conditions after
the first oil crisis, many industries such as petrochenpicals and alumi-
num smelting are in difficulty.s-Eﬁcohraging adjustmént.in,industries
facing structural problems became an important task for industrial
policy. Along this direction, the Law on Temporary Measures for
Specific Depressed Industries and the Law on Temporary Measures for
Unemployed of Specific Depressed Industries were enacted in 1978,

The importance - placed in the 1970s on industrial policies for
kxnowledge-intensive industries was shared in a similar "Vision of MITI
Policies in the 1980s" presented by the Industrial Structure Council in
March 1980. - Based on the fact ‘that Japan accounted for 10% of GNP . of
the world. and.its per capita national “income had reached 90% of that of
the United States, -exceeding the averagé of the EC countries, and the
other hand that -the heavy dependence on forelgn suppiles of energy would
cast serious problems on the future its economy, the Council pointed to
requirements of the new decade as the . promotlon of energy: conservat;on,
achievement. of national economic. securlty, progress in international
industrial specialization and replenishment of people's - needs,  and,
called for further efforts to transform ‘industry -into a more
technology-intensive and intelligent-labor structure. Specifically, the
Council stressed the need for developing Japan's own technology in such
a way that each industry can increéase the added value of its products.
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(1) Policy goals and major tasks of current industrial policy

Japan hasg achieved thé national goal sget for itself since the
Meiji Era, raaching the level of Western industrial nations., . As
described in the "Vision of MITI Policies in the 1980s", it is time
tfor Japan to establish new national long-term goals, In the Vision
the followings are proposed as national long-term policy goals:

(a) Contributing positively to the international community
{b) Overcoming the limitations of national resources and.energy
"(¢) Attaining co-existence of dynamism of the society and the
" improved quality and comfort of life,

hAiming to reach'fhgse'national goals, Japanese industrial policy
is confronted with two broad tasks described below,

(a) To facilitate'thefdeveibgment of high technologies:

'Techﬁolbgical_innovation can revitalize the economy and expand
the frontiers, of economic activity. For this reason, great expec-
tations are placed on technological development providing the key to
the solution of various. problems in the 1980s.  In Japan, the main
thrust of technological development comes from the private sector
{see Figure III-1-2)}, -  And the principal role of the Government
policy for thé'-development of technology is to encourage private
sector's development efforts, But the role of Government is
becoming wmore important, especially in those areas of R&D in which
- despite strong social needs - long lead times, high risks and huge
funding requirements inhibit private initiative. In response to
economic. and social necessities in the 1980s, the followings are
important areas for technological development efforts:

- Energy: energy-saving technologies, alternative energy tech-
nologies, new energy technologies

-~ Inproving the guality of life and community facilities

- KnowledgEHintensive. and_:innovative technologies: knowledge-
intensive production systems equipped with microcomputers and
upgraded resource~saving and energy-saving technoleogies innova-
tive technologies such as new materials, optical communication,
VLSI and laser beam technology

- The nextheneration technologies

{b) To encourage adjustment in industries facing structural
problens:

Due to the changes in the international econeric conditions
caused by the 0il c¢crisis, a numher of Japanese industries such as
aluminum  smelting, synthetic fibers, chemical fertilizer and ship-
building are facing with difficulty. They suffer from over capacity
caused by decrease of demand. The task of industrial policy here is
to ‘promote - structural adjustment in these industrieg without
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Figure III~1-2 Expenditures on R & D

billions of yen

5,000 -
4,000 - © Universities
(27.4%)%
3,000 - " Research
Insthuteq
{14.4%)
2,000 + - -
. Companies’
(58.1%)
1,000
B
0 } [ﬂ“f-

1960 1965 1970 - 1975 1980

* { ) shares in .1980.

Source: - Statistics Bureau; Management and Coordination Agency,
Report on the Survey of Research and Development,
Various issues.

recourse to protectlonlsm. Such'adjustment,_designed to ensure eco-
nomic rationality in the medium- and long?term, involves reduction
of excess manufacturing capacity, business tie-ups for scale of eco-
nomy and revitalization invesiment for technological development and
energy conservation. This is consistent with-the'concept on the
Positive Adjustment Policy (PAP) adopted by the OECD in 1978.

In 1978, the Law on Temporary Measures for Stabilization of
Specific Depressed Industries, the Law on. Temporary  Measures for
Unemployed ~ of Specific. Depressed Industries, and the 'Law on
Temporary Measures for Unemployed of Specific Depressed Areas, were
enacted in order to imPlement policy measures to pfomote_structural
adjustment (see Table IIL-1-7). .

(2) Tools of ihdustrial pOlicy
Tools "of . 1ndustr1al pollcy have dhanged' over the years in

response to ‘the requirements - of the times. as  far as Japan's
industrial policy is concerned; emphasis has shifted to more -soft-
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Pable ITI-1-7 List of Industrial Adjustment Measures

Relsvant
. * Lawa
Folley
Heasvras

‘the Law on Temporary

Hoipures for Unéaployed

of Spacitic Depramssd
Industriss

The Law on Tepporaty MHeasures
Lor Unooployed of Spackile
Deprossred Areas

The Lav on Temporary Heaurea for
Stabllization of Specitfc Reprossed
Tnduatrles

‘e Law on Tamporary Heagurea for
Small and-Hedlum Entorprifics
Lacated Togethar 1n Speeiflic
Dapressed Areas

Jﬂnuafv. t9ta

'appllcabla Period Hoveambar, ]673 to Ead of Juae, . H&y. 1979 vo End of April, 19B) tovesber, 1978 to End of Juns,
) - ko End of Jons, 1983 L1 5 N . 3993
. Hethéd of Infog- Job placenent by pub- Job placenent by publlé A baalc busltness stablifeation Hona

astlon Supply

1ic érploynant
ascurity offices

eoployment pecurlty otfices

plan ls prepared with the oplnlan
BE relevant council taken into
accaunt for sach deslanatad.
depreseed {ndustry.

Iaptﬁvqmgnt af Jab/
gusinass Swhtching
Pobrntlal ’

vocattunil'l:QLukuq
amt employment -
guldance

Vazatignal tralning and
eoployasnt guidanca

frecqency Lapu:i testrlotivne
frequently put lnto practice.

finslanatad anakl and sedium
enterprises can get esargency
loang or “puslness-switching®
loana at lew Intercsb rates.
{614 to 6.6%)

Proaotion of Job
Changes

Companles vhlich have
arployed jobless
people wha fulfitl
the apscifiad :
requirenents and who
have:Job Segklng Bang-
Books, are pald a
*subsidy for Accel-
eraklny Employsent of
Speeifiad doh
Saakers,

An Employmant Adjupt-
ing Subsidy iz peld
to sunpect the job
augpenslon allowance,
rralntng €oacs and
wages for laased
enployses.

Conpanias which have eaployed
thosa who lefk joba In specified
depresged aress and ars between
the ages of 4% and 85 are paid a
*Subaldy for Accelerating Employ-
uant ol Specified Job Seekars.”

An Enployment ‘AMijusting Subsidy
is pald to support ths job
auspenilon allowance, tralning
cozty and srayes for leased
erploysed. .

The business stabliirzation plan
includes enploynent securing
nEanucen,

If 'a company belanging to a
deslgnated recesaicn-hit
fndustry curtalls irs apsrations
under the business stabllizatlon
plan,  the credit Fusd for
Deslgnated Rypcessien #lit
Industries vill guarant=e the

company's debla.

Moasurea directly relating to the
“Law an ‘fewporary Heasures [or
Unesployed Specific Depressed
Areas,” which falls under the
jurikdiction of the Hinlstxzy of
labor, are put lnto practice

Extenshon of khe repaywsnt term
of loans For equip-

ment, favorable treatment En cre-
Alt insurance, spaclal treatoent
of warlous advance Lax refunda on
defecred lo93es and accelerated
depreclation ara applted.

Stabilization of
Rzglonal Life

Promotlon of [inding
work In public sector
{application eof tha
requicesent that 20%
of public tzployees
coae froa thise
cbtegories.)

Promotion of findlng wock in
public gector {application

of the requiremént thab 40% of
public erployees cona from these
categories).

If the curtailsent of huslnesa
oparations exerta a negarive
Lnfluence upan the regfonal zco-
romy, the prefectaral govarnor
ray express his concesn to the
appropriate plodster.

The lnvitatlon of other busl-
nessss to the reglon ls acre-
lerated through the use of the
Industrial Relocation Subsidy,

Temporary Income
Conpsnsation

mapecially prolangad
paynent of uneaploy-
Henk Lensfita (90 days
for- those 40 yeara old
or over ‘and 60 days -
for thosa undar 40)

Especially prolonged payarat of
unemployrent berneflita {96 days for
these 40 years old or over and &0
daya for thosa under 40)

Fons

Hoasures directly relating bto the
“Low on Tesporary Heasugea for
Uacoployed of Specific Depreszed
Areds,” which Falla undez the
Jurlsaletion of the Minkstry of
Labor, ‘zre put lato practice.

Crhers

This lav applies to

.buskinesa categoxries

chosen chlafly from
tndustrles’ for vhich
the pnational policy
agalnat atructural
recession has beoen put

Anko practica,

the Hinlstry of Labor
is 1eft s0oma room for
discretlon,

The Hinister of ELsbor chooses tha
areas to which this law applies
fros accas designared by govern-
pent otdlnance under the Law on
Tenporary Measured for Soall and
edlua Enterprises Tocated
Tegether in Spacific Depreased
Areas.

A bazic business atabitizakien
plan fa preparzd to accélerate
the intentlendl curtailment of
excess fagilitles ln each gpa-
cified depressed Industrlns.
According to clicusstances,
governcent pay glva {nstrme-
tisns to take jolat action
without the spplication of the
Anti-Honopoly Lav ln order to
cupplete tha plan.

the

*Speclfied Depreased Areas”™ 1n
hlocks of wunicipalities,

Source: R, Komiva, M. Okuno & X. Suzumura ed., Nihon no

{Japan's Industrial Policy).

handed measures.

'pumpvprihinq for industrial development and adjustment,

‘Sangyoselisaku

Taxational, financial, budgetary and legislative
measures designed to complemeént the market mechanism serve only as a

contributory effects are limited.

Following are the principal

industrial policy:
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(a) visions

" In Japan 5 1ndustr1al pollcles,kthe visions are considered as
the base for pollcy measuree._ e

Visions bnethe'overall industrial structure, such as "vision
of MITI Policies in the 1980s", are designed to: :

- Analyze changes in the ecconomic society as it relates -to”
industry (such .as trends in the needs of the people ‘and . the
state ‘of technologlcal innovation), and the current conditions
of 1ndustry and the. industrial - structure  as reflected in 5uch'
changes, " and clarlfy the problems 1nvolved. :

- '0On the bagis of such an analeis, clarlfy emerglng tLende from
such changes in the economic society and  the industrial struc-
ture, and propose ‘a desirable industrial structure to.be aimed
for. - o o '

- OQutline  policy tasks for facilitating such ab'induétrial'struc¥'
ture and lndleate the direction in wh1ch such pollcles will be

1mp1emented.

Vlelons are not. formulated by the Government alone._'They.afe

formulated. through open dlscu551ons‘of counczls ‘composed of repre— )

sentatlves from- varlous quartere,jlncludlng not just 1ndustr1es but
also © financial institutions, academla, journallsm, labor, small
business, consumErs and_lodal public entities. Dally exchange of
views with corperate managers, careful analysis of industries and
industrial structure, .and opinions from the press,. form the basig of
dlscu5510ns. Typical one of such counc1ls 1stheIndustr1al Structure
Council. It should be_empna51zed that .this process ‘of council deli-
beration guarantees the openness.of policy planning. .

A visidn thus prepared has the.follbwinq'functions:

- Presenting in a- welluarranged form useful 1nformatlon pertalnlng
to the industrial structure, and 1ndlcat1ng the basic direction
of medium— or long-term policy.  Thus. uncertainties inherent. in
the market economy can be alleviated_so_that pr;vate enterprises
may demonstrate their vitality'more fully..

- Providing a source of useful 1nformatlon that may be utlll?ed by
businesses in formulating their strategles.

{b) Government financing'-

. It is obvious that the best use. must be made .of  the market
mechanism, and that free and creatlve act1v1ty in the. prlvate sector

forms - the foundation of :Japan' g economic society. ObVlOUSly, too,r
funds for prlvate 1nvestment progects are as a rule supplled by pri-
vate flnanc1al institutions through the market. mechanisn,
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In reality, however, prlvate flnan01nq is often inadequate for
. large scale investments that involve high. risks and long lead time,
: Governmént financing' may be necessary where such projects are deemed
essential ﬁrom'the'etahdpoint of. the national economy. In other
words, the government can supplement private financing and bupport
gelf-help efforLs by  private  enterprises, in order to ensure an
dpproprlate allocation of resources.

~The Japan Development Bank supplies funds for a wide range of
projects related not only to industrial development bhut also to
‘urban development, environmental protection (e.g. pollution control)
and energy development.

{e) Tax-incentives

] Tax preferences for private entetprlees, or tax incentives, are
kept to a bare minimuwm, They are - granted to achieve certain pelicy
goals; such as securing stable, long-term energy supplies, promoting
economic cooperation with the developing countries and encouraging
téchnological development.

Such’ tax 'privileées have been curtailed or rationalized in
recent years. (During fiscal 1976-82, for instance, about 90% of

such - incentives were -either reduced or abolished.) Pollution
control and  energy development are the two major areas in which cor—
porate - tax privileéges are granted. $mall business accounts for

about one-half of such measures (see Table ITI-1-8).
{d) Budgetary appropriations

Budgetary = appropriations related to industrial policies are
kept to the necessary minimum. MITI takes only 1.6% of the initial
governmenf budget for FY1983. The Ministry budget gives priority to
measures related to small business  and energy (shares of total
general budget of MI®T were 23% and 49% respectively in FY1982).
‘Government share of gross R&D expendlture (excluding defense)} in
_Japan is the lowest (28%) compared with those of the U.K. (32%), the
U.s.a, {33%), West Germany (41%) and France (47%)

(e) Organization of MITI
.The organization of the Ministry of International Trade. and

Industry C(MITI) is shown in Figure ITI-1-3. The Ministry was
established in May 1949 as a ministry which is responsibla for

industrial policy. The MITI's organization is grid-like, with
cross—-sector eoncerns_such as trade, industry, industrial location,
" environmental protection, and energy policy administered

"horizontally" for industry as a whole and sector-specific issues
for basic industriés (e.g. steel and chemical products), machinery
and information industries (e.qg. electronic eguipment, automobiles,
airecraft, daily necessities, and home furnishings) administered
"vertically” in the specific sector concerned.
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MITI is thus characterized by close coordination between these

bureaus in a systew that ensures a broad perspective on domestic and
international economic policies while maintaining watchful attention
to individual industries. ' '

For reference, major postwar industrial policies are shown  in

the appendix table (Chronology of Japan's Postwar Tndustrial-
Policy). ' :
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Table IIX-1-8

Fiseal Incentives under the Specific Law

Bpecial Depreciation or hccelerated

) Fislds Reserva Systens bepreckation Arrangesenta Income and Tax Exezwmptions Others
Envircneental + Spezlal. depeeclation oa pollution
pPreszevation prevention equipsent b
. Special deprecliation on podlution-
free production facllities
Hatural . ¥eaerve for lnjuries §rom + 8pecial depreciation on a plant for « fpecial exemption for . Tax deduction’ far
Regources and . netal mining . wadte recycling tredtmont nevw nineral depostt contributions to the Power
Inergy . ' exploration coats heactor and Huclear Fuel
. Reserve for planned . Bpecial depreclation on energy saving pevelopment Corporatien
forestation equipment and non-oll uslng squipment . Special sxeeption for
i - L. . nev overseas mineral Exénption of the oil tax
» Pepreclatlon reaecve foy . TaX EYSlen to eacourage alternatlve deposit exploration on petreleun producks
nucleat power genzcation YRREYY WERBUTES COS1B whan reCEived
work ) )
. Speclal depzeciation on filning tunnals . TaX systén LG eACOUVAYE
. bepreclation rescrve for - alvernative energy
qas plpkng work . Mceolerated deprectation en oll storage nensurea
) facilities
. Reserve for vater shortages
e + Special deprecitation oo facilicies ko
. Resacve for exploration be changed to industvial watsrwerks
. Resgrve for overssak . Special depreclation on farestation
oxploration coste
Small and , Heserve for overseat mavkets , Special dopreciation on atore bulldings . Special exemption for Special treatpent in
Hedlum development by swall and for asall and mediva vetallers the retained lncomes of zilowance for bad debts
Enterprises pediun enterprises . . - c cooperatives of 5241l and mediun
. . . Speclal degpreciation on machimecy owned . enterprices
. Besarve for the structural by Brall and medlum sized enterprises
jmprovesent of snall and e L special tax treatment for
aedlun enterprless ’ . Special depreciation on sachinery for cases in which investaeni
podernization of logal small and in kind har been approved
. Reperve for extraoxdinary redlun enterprises vader the lav relating to
Thek® . B the cygenbzavion of smell
+ Special depreclation on corson facili- and cedius corporations
ties for scallk and wedium enterprises’®
strustural fmprovesent
. Special depreclation on machinery’
owned by mcmbers of cosmercial and
industrial assotfations which execate
szatl ana neﬂiﬁa_:n\e(prises‘ styuctural
isproverent plens
. Special treatment fov depreclation on
facilitles owned by specified seall and
medius anterprises which are transfcrmad
fnrto other businesses.
° {The Law on Tempprary Bensures for Somall
and Hedivn Enterpflse Business
Transformationd
1he Industrial Felocation Promotion
Lau}’
tThe Exall and Hedlua Enterprise
Hodernizatlon Proeotlen Lav)
Regeaven and . Reperve for buyback - Speclal depreclation on contritutions - Incoze exesption for Reducticn of the cox-
Development lcages on elestranic com- to the Industrlal Technolegy Association export of technical modity tax on electieie
puters A knov-how aute=cbiles
. Special depreciation on major cospound
. Reserve £00 DProgrene sachinary and equipment ~ . Sp=cial tax axamption
for incrasres in exanmi-
ration and reasarch
expenses
Othera + Reserve for price fluc- . speclal depreciation on industrlal . Contributions to

tuakions pachipery 1n Industrialized agricultural
districts, coal nining areas, and spe-
Roserve for commodity clfted dopressed areas

trsde 1tabilities

Regarve for lnvestwént
lcgpes in freas trads avcas

Raserve EOr overoeas
invesktoent 1oFoas

testing and research
corporations

Source: HTsushp_Sahgyo Gyosei Kenkyu-kai ed.,
' (Industrial Policy I}, 1983.
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Appendix TabLej Chironology of Japan's Postwar Industrial Policy

10440 Liergency  Measures . for Su:mounLlng the Beonomlic (tlsl"
i o anti-inflation program )
ks tabllqhment of tho RoconJLIU(Linn Ilnancc Corporation

1947 the nnL1~Mon0poly Law

10448 hstdb!lshment of the Smull nnd Medium Enterprlse Agency
Ntne Principles of Economic Stabilily  Lhe Dodge Line
cFoan evonnmi atabil§71tion vlogtdm )

Flxed Lxchange Rate at 360-ven to the U S. dellar
tstablishment of Lhe Minlsiry of lnternatlonal Trade and
Industry-C MITY Y 7
The Industrial Standardizing. Law
Decision on the Baste Pollcy for Industrial Modclni7ation
¢ at the Cabinel Meeting )
Establishment of the People's Finance Corporatlon
The Law on Cooperatlves of Smal!l and Mediom Enterprises and Olber Parties
The Forelgn Exchange and Forelgn Trade Control Law
Establishment of the lndustrial ModerniZzation Counct!

1949

1954 !he Export lusurance Law
: The Law Concerning Forelgn [nvestment
‘Establishmenl of the ExXport Bank of Japan
{ Expori-import Bank of dapan since 1952 )

1851 Operation: of the Japan Development Bank _
Establlshment of the JﬂPdH Export Trade Research Organization

1952 The hnteipriac Ratlonallzatlon Promolion Law
The Afrcraft Manufacturing indusiry Law
The Electric Power Development Law
Agency of Indusirlal Sclence and Technology
{ renamed . established in 1948 )
Membership of the Wortd Bank t 1BRD 3}
Hembership of the international Monetary Fund ¢ IMF )
The Export and Impori Transaction Law
Establi shiment of the Long—Term Credit Bank of Japan

1853 Establishmpnl of the Small Buulness Finance Corporation
Tie Law on Temporary Measures for Stabtlization of the Smaltl
and Medlum Enterprises

1954 Consolldatlon Into the'Japan Extérnﬁl-Trade Research Organlzation
{ Reorganlzation lnto Japan External Trade Organizatlon
- JETRO - In 1958 )

1955 ESLabiishmEnt of the Japan Productivitiy Center
Membership of the General Aygreement on Tari{fs and Trade ( article XII )
The Law on Temporary Measures for Coal Mining industry Ratlonalizatlon

1956 The Law on Financlial anhd Other Support for Small and Medium Enterprise
’ The Industrial Water Law .
The Law on Temporary Measures for Machinery industries  -1871 )
The Law on the Preventton of Delay in Pavment of Subcontracting Charyes
and Related Matters - .
The Law oh Flnanclal and Other Asslstance for Small Business Modernlzation

1957 The Export'Eanectlon Law
The Law on the Regulatlon of Nuclear Source Materlal.
‘Nuaclear Fuel Material and Reaclors
The.law on Temporary Measures for Flectxonic Industries  -1871 )
The Medium and Small Enterpilse Organl7atlon Law

1858 The Alrcraft Industly Promotion Law
The Industrlal Water Supply Business Law

1959 The Ut111ty Model Law
The Design lLaw

109



1 960 Ahollbhment of the Fozeign Exchange Budgot ( 950 « 1960 )
Announcement . of the Forelyn Lxchange and Trade Liberallzation Plan
'lncome Doubling Plan'

1961 The Law on Temporary. Measures for thc Conl Minlng Area Dﬁvelopment
The Indusirtal Fechnology Assoclatlon Law

1862 The Pstroleum Law
The Computer Technoloyy Aasoclation ( FON1AC ProJeLt )

1963 - The Gmall and Medlum Fnteiprlsee Modvrnlzatlon Pxomotlon law
The Basic Law on Small-and-Medlum Enterprises :
The Small and Medium Entevprise Glldaunce Law . :
The Vision of MITI Policies in-the 19605 ( the Industrlal Siructure
Council , Heavy and Chemical Industries )
Joined to the Group of bnTl Article-11 Nalions

1964 Membershlp of OECD T . :
“Joined to the Group of IMF Article 8 Natlons
Establishiment of the lndustrlal Siructure Council

1965 The Subcontracting Small ‘and Meditm Enterprises Pﬁomotlon Léw
1966 National Reoeaich and Developmcnt P:ogram { Large Scale PnoJecte )
1967 The First Round towards the [mplementation of libelallzatlon

The Basic Law for Envirommental Pollution Control
The Law on Temporary Measures for Structural [mptovement of Specific
Textile lndustrles

1968 _The Alr Pollutlon Contral Law

The Nolse Control Law :
1968 The Second Round towards the Implementation of leerallzatloh
1970' The Law on Unified Trademarks for Export-Oriented Préducts by

Small and Medium Enterprises
The Third Round towards the Tmptementation of Libelallzatlon

1971 L.iberallzation of Forelgn Investment in Automoblle Industries

The Vislon of MITI Policies In the 1870s { the Industrial Structure
Councll ', Knowlege-intensive Industries ) '

The Industrlal Refocation Promotion Law.

The Law Concerning’ I'mprovement of Poliutlon Pleventlon Syslem in
Specifled Factorles ’

The Fourth Round : towards ‘the ImplemenLaLion of L!bcnallzat!on

The Law.on Temporary Measures for Promotlon of Specific Electronic
and Machinery. Industries :

1973 The Flfth Round towards the Implementation of Liberallzation
{ 100% liberaltzation in principle )
Establishment of the Adency of Natural Resources and Energy
The Pollutlon-related- Health Damage Compensation Law
The Law on Ensuring Propriety in Petroleum Supply and Demand
The Law on Temporary Measures for National Life Stabilization

1974 The Sunshine Project ( New Eneray Development }

1975 The Petroleum Stockplling Law

1976 Establishment of VLSl Technology Assoclatlon ( 19?6—1979 )
1978 The Law on Tempoxary Measures for Unemployed of Specific

Depressed Industries ( 1378-19831 -

The Law on International aApplicatlons: and Other Mattcrs in: Pursuance
of the Patent Cooperation:Treaty.

The lLaw on Temporary Measures for Unpmployed of Speclflc
Depressed Areas (' 1978-1983.)

The Law on Temporary Measures for Coping with Small and Mcdlum
fnterprlses in Areas Related to Specific Industries ( 1978-1983 1}

The Law on Temporary Measures for Stablll?atlon of Specific
Depressed Industries
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1670
1980

1981
1582

1983

The Law o Temporary Measurés for Promotion and Development of
Specifled Machinery and Information Industries
The Moonlight Projecl ( Energy Conservation Technology Development )

The Lau. on Tém?drﬁry Méasures fo;:Small and Medium Cnterprises
L.acated together In Speciflic Arcas
The Law Concernlng Lhe Rallonal Use of Energy

The Vislon of Mle.POIICIGS in Lhe 19565 { the Industriol Structure

Council . High-technology Induslries )
The Law Concerning the Promotion of Developmenl and introduction
of Alternalive Energy

Research and. Development for NéxL:Gcneratlon Industiry Frogram
¢ informatlon processing. blotechnelogy, etc.)

Estaﬁlishmént of Institute for New Generatlon Computer Technology
U Fifth-generation Computers )

The Law on Temporary Measures for the Structural Adjustment of
Speclilc Industiries

The Law for Accelerating Reglonal Development Based upon High-Technology
industrial Complex
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2. SMALL AND MEDIUM INDUSTRY IN JAPAN
2-t  Small and Medium Enterprises in Japan

2-1-1 Position of small and Medium Ehterprises'ih Manufacturing.
Industry ' . .

In Japan's manuracturlng lndustry, small .and 'médium 'enterpriseq
accupy an 1mportant position. - ‘According: to 1984 Cenqus of ‘Manufactures
compiled by the Ministry of International Trade and’ Industry (MITI),
small and -medium establishmérits” employlnq less than 300 workers account
for 99.1% of total manufacturing establishments, 71. 8% of employed
workers, ©50.9% of shipments and 54.9% of value-added (see Table

I1I-2-1) .

Although these figures had shown a downword trend in the latter
half of the 1950s, they leveled off during the 1960s and have heen more
or less constant durlng the 1970s and the 1980s after the small rise in
the early 19703 (see Pigure ITII-2- 1)

Figure III-2-1 Trend in Share of Small and Medium Manufacturers
in Terms of Value of Shipments

%
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Source: MLITI, Census of Manufactures,
Notes : 1. Share  of small and medium manufacturers is the ratio of

shlpment values by establishment employing less- than 300
workers to the .total shipment values. '

2. The Census are conducted on an establishment basis.

3. Figures for 1984 are. provisional. :

4, Tigures for 1981-84 are the flgures for the establishments
employlng 4 workers or more.
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Tablé ITI-2-1 .Size Structure of Japanese Manufacturing Sector

{ t ) Persons and Value

Aumbar of Enplovees 1955 - 1960 1965 £97q 1975 1980 1983 1984
¢ No of Establishments >
b- o8 331,200 345,673 404,871 J79.376 . 560.688 558,456  262.343* 243.219%
S - 19 55.961 - 71.079 74,451 48.761 90.764 £3.038 87 .088.  B6.459
20 - 99 39.469 59.882 65,535 69.007 70.142 79,104 83.023 84,345
100 -299 4,333 7.588 9.566 11,457 10.528 10.544 10.919 11,357
300 -998 1,354 2.210 2,853 3.436 3.076 2.864 2.909 2.993
1000 or more - - 376 618 730 894 - 772 647 650 669
I -299 430.964  484.222 554,523  648.601  732.122  731.112  443.383% " 425.380°
300 or more 1.730 2.828 - . 3.583 4.330 3.848 3.511 3.559 3.662
Total . 432,604 487.050 ' 558,106 652,931  735.970  734.623  446.342° 429.042°
< No of Emplovees > 1,000 persons
1 - 98- l.102 F.194 1.599 1,910 2.153 2.143 1.552* 1.458"*
1w - 19 - 750 960 - 1,050 1,252 1,282 1.145 1,196 1,188
20 - 99 1.463 2,295 2,630 Z.850 2,848 3,044 3.184 3. 240
100 -29% 709 1.231 1,551 1.859 t.704 1.697 1.762 1.822
300 -999 681 1.115 1,446 1.75¢t 1.549 1.437 1.463 1.493
1060 or more 805 1,374 1,645 2.047 1.761 1,465 1.495 1.531
1 -299 4,021 5.680 8. 830 7.882 7.986 8.079 7.694* 7.708*
300 or more 1.486 2.489 3.081 3.798 3.310 2.902 2,957 3.024
_Total. 5,514 8.169 9.921 11.680 11.296 10.53% 10.6517 i0,733"*
{ Value ¢f Shipments > billlons of ven
1 -9 538 785. 1.696 3.987 8.788 £4.000 12,911 12.767"
10 <. 19 576 987 1.798 1.487 8.906 13.173 14,547 15,007
20 - 98 1.539 3.264 6.182 13.587 26,423 47,155 52,708 56.226
100 -299 1.141 2,576 5.051 1,671 21.289 37.321 41.813 44,730
300 -9599 1.382 3.206 6.400 14,561 28,263 49,824 53,394 57.033
1000 or more 1.593 4.760 8.37) 20,742 33,842 53.227 60.153 67,254
1 -299 3.794 7.613 £4.726 33.732 65.416  111.649  121.878" 128.7307
3G0. or more 2,975 7.966 14,771 95,303 6§2.104 103,051 113,548  124.287
Total 6.769 15.579 25,497 69,035  127.521 214,700 235.527" 253,017"
< Value-Added > billions of yen
1 - 9 109 C177 785 1.933 4.314 5.811 6.2q1" 6.199"
i0 - 19 177 324 723 1.836 3.635 5,338 5,970 6.193
20 - 99 459 1.022 2.095 4.844 9,145 16,029 18.383 19,779
106 -299 - 341 766 1.565 3.960 7.063 12.204 13.787 15, 004
300 -999 440 542 1.831 1.766 8,036 14,161 15.572 17.346
1000 orF more 574 1.605 2,687 7.232 10.240 16.704 19,151 21.427
I -299 1.086 2,280 5,148 12.574 24,157 40,382 14,3817 47.176)
300 or moie 1.4 2.547 4,513 11.998 18,276 30,865 34.724 38,773
Total 2,100 4,837 9.66% 24,572 42,433 71,247 79.105 85,949
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Table XIITI-2-1 {cont.)

¢ 2 1 Share ¢ %)

1975 1880

Number of Emplovees - 1955 19560 1965 1970 1983 1984
¢ No of Establishments ¥ o
1 - 8 76.5 7t.0 72.6 73.4 76.2 - 76.0 58.7° 56.7"
10 - 19 12.9 14.6 13.3 13.6 12,3 S11.8 19.5 20,2
20 - 99 9.1 12.3 1.7 10.6 9.5 10.8 18.6 19.7
100 -299° 1.0 1.6 1.7 i.8 1.4 1.4 2.4 2.6
300 -999 0.3 0.5 0.5 0.5 0.4 0.4 0.7 0.7
1000 or more 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2
1 -299 99.6 99.4 89.4 89.3 99.5 89.5 99, 2* 99.1"
300 or more 0.4 N 0.6 0.7 0.5 0.5 0.8 0.9
Total 100.0 100.0 100.0 100.0 100.0 100.0 106.0" 100.0"
< No of Employees » .
i- 8 20.0 14.6 5.1 16.4 9.1 19.6 14.6" 13.6"
10 - 18 13.6 11.8 10.6 108" 113 10.5 1.2 - 11.1
20 - 98 26.6 28. 1 26.5 24.4 25.2 27.8 29.8 30,2
100 -298 12.9 - 15.1 15.6 15.9 15.1 15.8 16.5. 17.0
300 -999 X i2.4 13.6 146 15.0 13.7 13.1 13.7 13.9
-1000 or more 14.6 15.8 16.6 17.5 15.6 13.4 14.0, 14.3
t -289 73.0 §9.5 64.8 7.5 70.7 73.5 72.2* 71.8°
300 or more 27.0 30.5 3.2 32.5 25,3 28.5- 27,38 283
Total ' 100.0 100.0 100.0 100.0 100.0 . 100.0 100.0" too.o*
< Value of Shipments >
1 - 9 7.8 5.0 5.7 5.8 6.9 6.5 5.5" 5.0"
10 - 19 8.5 6.3 6.1 6.5 7.0 6.1 6.2 5.9
20 - 99 22.7 2i.0 21.0 19.7 20.7 22.0 22.4 22.2
100 -299 16.9 16.5 - 17.t 16.9 15.7 17.4 17.8 17.7
300 -999 20.4 20.5 21.7 21.1 22.2 - 23.2 22,7 22.5
1000 or more 23.5 . 30.6 28.4 30.40 26.5 24.8 25,5 26.6
© 1 -209 56.0 48.8 8.9 45.9 51.3. 52.0 51.8" 50.9"
300 or more 44.0 51.1 50.1 51.1 48.7 18.0 48.2 19.1
Total 100.0 1006.0 100.0 100.0 100.0 100.0 100.¢" 100.0"
¢ Value-Added >
1- 9 " 5.2 3.7 7.9 7.8 10.2 9.6 7.9 i.2°
10.- 189 _ 8.4 6.7 7.5 7.5 . 5.6 7.5 7.5 7.2
20 - 99 _ 21.9 21.1. 21.7 9.7 21.6 22.5 23.2 23.0
100 -299 16.2 15.8 16.2 16.1. 16.8 17.t 17.4 17.5
300 -993 21.0 19.5 18.9 1.4 18.9 18.9 19.7 .20.2
1000 or more 27.3 33.2 27.8. 29.4 24.1 23.4 24.2 24.8
1 -298 51.7 47.2 53.3 5(.2 56.9 56.7 56.1" 54.9"
300 or more. 48.3 52.7 46.7 18.8 431 43.3 43.8 i5.1
Total 0.0 100.0 - 106.0 100.90 100.0 109.0 100.0" too.0"
Source: MITI, Census of Manufactures. -

Notes: 1. The Census are conducted on an establishment basis.

2. Figures for 1984 are provisiocnal.

3. * indicates that the figures are for the es
cemploying 4 workers or more.
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 The sectors in which small and medium manufacturers have the com-
paratively large share are the followings (see Table III-2-2):

{a) Light industries, inclﬁding foodstuffs, textiles, lumber and fur-
niture. - .

(b) Segments producing the intermediate goods of the processing and

" assembling industries.,  (Many of the small and medium nanufac-

turers_in these fields are supplying large corporations with parts
and components as their subhcontractors,)

Generally speaking, the fields in which many small and medium
enterprises exist are charaterized by dewmand which is so small in quan-
tity and varied in. specifications that mass production through product
standardization would be difficult.. On the contrary, the fields which
support large corporations are those where mass production is effective,

2-1-2 Position ahd Role of Subcontractors

Japan's small and'med;um.subconﬁractng enterprises have formed a
basis for major industries which made large contribution to the develop-
ment: of nation's ‘economy. They have played a vital role in the struc-
ture of ‘division of " labor and are an important factor in the high
performance of the Japanese economy.

~ Subcontracting small and medium enterprises, which are engaged in
subcontracting transactions +to varying extent, account for 65.5% of
Japan's small and medium manufacturing enterprises in 1981. although
subcontractors exist throughout a wide range of Japan's industrial
field, they especially center around the machinery, textile and metal
industries (see Table ITII-2-3}.

_ . Table IIi-2-4 shows the ratio of subcontractors to the total small

and medium manufacturing enterprises. The ratio steadily increased from
60Q,7% in 1976 to 65,5% in 1981, This upward trend was observed in every
classification of the size of enterprises., '

The ratio of.subcoﬂtfaétors is particqlarly high in the transporta-
tion, electric and other machinery industries and in the textile
industry, “The characteristics which is common among these industries is
that the number of parts and components. or processing steps iz large.

The make-up of the subédntractihg structure differs from one
industry to another. It would be appropriate to classify the forms of
Japanese subcqntraéting'stfucture into two types,  One is the form in
which wholesalers and trading companies, which have the good ability of
product planning and sales, organize many small and medium manufactures
as their subcontractors. In the other form, manufacturers of finished
goods organize small and medium parts manufacturing and processing
enterprises as their subcontractors at various stage of production pro-
cess.
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Table ITI-2-3 Ratio of Subcontractors by Subsector

Table III-2-4 Ratio of Subcontractors by Size of Enterprise

Number of Enterprises employing:

less than 300 workers

Number of Emplovees 1871 1876 1981
- 3 62.1 66.8 71.1

5 - q 57.5 57.7 62.8

10 - 19 55.0 54.4 57.2

20 - 28 56.5 50.6 54.7

30 - 49 57.2 50.2 55.6

50 -~ 99 47 .4 51.7 . 57.6°

160 - 198 47.2 . 51.8 54.8
200 - 289 42.3 48.4 51.1
Total 58.7 60.7 65.5

Source: MITI, Kogyo Jittai Kihon Chosa (Basic Survey on State of

Industry).

Note: Ratio of Subcontractors =

Number of Subcontractors

Number of Enterprises
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. (%)

Industry 1971 1876 1981
Food and tobacco 30,2 i4.5 17.5
Textile 75.9 84.5 84.9
Apparel & related products 71.4 83.9 86.5
Lumbe? & wood products 43.8 42,9 48.0
Furniture & fixtures 49.4 41,2 " 51.6
Pulp, paper . 43,9 44,8 - 51.6
Publishing,printing 51.0 506.8 59.0
Chemical products 38.7 37.1 38.5
Petroleum & coal products 30.7 . 27.0 38.9
Rubber products 54,3 61.1 71.8
Leather products’ ' 64.5 62.5 68.8

" Ceramic,stone & clay products 34.0 29.4 36.6
Iron & steetl 66.0 70.4- 72.0.
Non-ferrous metal -products 69.7 68.7 73.6
Metal products 71.7 74.8 78.6
Ordinary. machinery 7 75.8 82.7 84.2
Electrical m. & equipment 8.9 22.3 85.3
Transport equipmént 77.9 86.2 87.7
Precision instruments 70.7 72.4 80.9
“Others 58.7 56.5 62.2
Total. - 58.7 60.7 65.5

Source: MITI, Kogyo Jittai Kihon Chosa (Basic Survey on State of
Industry}.
Note: Ratio of Subcontractors = Number of Subcontractors ¥ 100



The former type is observed mainly in textile and furniture indus-
tries. In the subcontracting system of this type, the role of the sub-
contractors can be expressed as.the factories of trading dompanies. = The
latter type is often seen inh machinery industries and the subcontracting
enterprises play the role of branch factories which undeltake a pdrt of
the parenL company 8 productlon procedure. :

COncernlng-che Japanese subcontraotlng “systenm, . several eprobleﬁsj
such as the followings are pointed out: (a) subcontractors lag behind in
teohnoloqy and production fa0111t1es as compared with parent companies,
(b) they are easlly forced to endure unfavorahle terms of transaction.

HDWever, the _subcontracting systehi also has efficienbies. stated
below, which have played important'roles in the strong competitiveness
and the fast development of the assembling and processing type of indus-
tries in Japan. :

First, as the whole productlon plOCQdUle is d1v1ded into many s;eps

and these production steps are shared by many. subcontracrors, each firm

can concentrate their. effort of technology strenqthenlng uporn thelr spe-
cific field, Furthermore, the’ relatlonshlp between the parént’ enter—
prises and their subcontractors is ‘relatively stable,' although © the
amount of order varies owing to the business f£luctuation. The stability
in the subcontracting relationship has made the risk . of equipment
investment smaller to some extent and has promoted the lnstal]atlon of
new equipment in the subcontractors.

Secondly, technological guidance provided by .the parent enterprisds
to the subcontractors has assisted them in improving technological
standard. . .

2-2 Policies for Small and Medium Enterprises in Postwar Japan

2-2-1 Reconstruction Period after World War 11
{(from late 1940s through 1950s)

(1) Establishment. of Small'and Medium Enterprise Agency

The first. slgnlflcant event in the postwar history of small and
medium enterprise policies was the establishment of the small and

Medium Enterprise AJENncy.

Durlng the reconstructlon perlod after World War - II, the Japanese
Government stlmulated the reéconstruction of basic industries, such as
coal; steel, fertlllzer, etc., by the preferentlal,,allocation of
industrial funds and materials to those industries (as described in
IT1-1-2), Whlle big corporatlons started the recovery with- the help
of these measures, small and medium enterprises were .confronted with
the serious shortage of . business funds and materials, - Thig inten-
sified the necessity of policy measures for small and medium enterpri-
ses. and the administrative organization ‘to take ocharge of those
matters exclusively. o
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Under. those circumstances, the Small and Medium Enterprise Agency
was - established as a ‘part of the Ministry of Trade and Industry in
S August 1948. . The .purpose of the Agency is "to nurture and develop
small and medium:enterprises and to establish adequate conditions to
improve - their - management” .{Article 1 of the Small and Medium
Enterprise Agency Establishment Law). The establishment of the Agency
laid the foundation of the comprehensive and systematic development of
amall and medium enterprise policies in the years after.

{2} Bstablishment and. strengthening of government financial ianstitu-
tions for small-and nedium enterprises '

Inmediately after,ﬁhe Wary small and medium enterprises were suf-
fering serious  financial difficulties under the severe by restrictive
policies to control the wild inflation. The financial difficulties of
small and medium  enterprises arose bhasically from the reluctance in
the private’ financial institutions' lending attitude to them. In
order to improve -their financing situations, the following government
financial institutions  for small and  medium . enterprises were
-established or strengthened in the period from the late 1940s to the

early 1950s. o -

{a) Establishment of the National Finance Corporation

_ The- National Finance Corporation (NFC) was established in June
1949 in succession to the People's Bank {established in July 1938
and dissolved in June 1949) and the Pension Bank (established in
June 1938 and dissolved -in June 1949}, ‘The purpose of NFC is to
*make swall loans of business funds to those persons who are not in
a position to obtain credit: from banks or other private financial

-institutions” {Articles 1 & 18 of the National Finance Corporaticn
Law), -

(b). Strengthening of Shoko Chukin Bank

Shoko . Chukin Bank 1is a semi-governmental organization estab-
lished in December- 1936 in order to promote the structural organiza-
tion of small and medium enterprises: by supplying funds with
cooperatives, As the promotion of structural organization has been
an' important target in the small and medium enterprises policies,
the government: adopted various measures for strengthening the func-
tion of the Bank during the reconstruction period after the War:
appuintment as the agency for the small and medium enterprise agency
loan of ‘the Reconstruction Finance Corporation (established in
Janvary 1947 and dissolved in Januwary 1952}, increase in the capital
subscription by the government, increase 'in the undertaking of the
Bank's commercial and industrial debentures by the government,

—expansion- of . the scope of customers to individual members of
.cooperatives, etc. ' :

{c) Establishment of the Small Business Finance Corporation

The Small Business Finance Corporation (SBFC) was established
in August 1953, The purpose of SBFC is “to supply long term funds
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necessary for: the promotlon of small. and medium entetprlsee whlchf

would be difficult . for them to. obtain ' through. ovdinary private
financial Lnstltutlone" {article .1 of -the’ omall Business Einanbe
Corporatlon Law). The eetabllshment of 'SBFC. was ' intended to cover

the small and medium enterprtses which existed: between the customers’

“of NFC and Japan Developnent. Bank (JDB--establlshed in Aprll 1951 as
a qovernment financial:institution to supply:long—term funds for the:
promotion - of 1ndustr1al and social- economlc development). : NFC S
customers are very small entelprmseq and the major purpose’ of JDB is
Lo ‘make 1oane to- key 1ndustr1es, and thus . there exlst a large numher
of small and medium enterprises which cannot borrow necessary. funds
from both organlgatlons. The purpose of SBFC establishment is to
fill up the empty space in .the system of supplylnq government funds
to small and medlum enterprlses. :

{aj Establlehment of Lredlt eupp}ementatlon system for emall and
medium onterpllses

in raddition “to the government financial institutions stated
above, .the system to supplement the. poor ‘credibility of small and
medium enterprises has also been set up during the.same period’ (dee
2-3-1 (2)).. This system of ecredit.- supplementatjon . was’ conolsted
of two parks.. = One was  the  Small-‘and Medium. Enterprlse Credit
Insurance and the other was. the Credlt -Guarantee Assoclatlons. "In
Small. and Medium . Enterprise Credlt Insurance System,, .the national
government's Small and Medium ‘Enterprise Credit . Ineurance Special
Account based on the Small and Medium ‘Enterprise Credit Insurance
Law  {1950) underwrote'the long-term loans whiéh -small and medium
enterprises obtained- from flnanc1a1 1nStltut10nS as ' well ‘as the.
guarantee liabilities of credit. guararitée a33001at10ns. T Credit
- guarantee associations were establlshed pursuant to - the Credit
Guarantee Association Law and guaranteed the short-term loans which
small and medium enterprises obtained from financial institutions.

In  July 1958, the c¢redit supplementation system has been
reformed to the present system by the establishment of the Small
Business Credit InSUranoe Corporation and the abolishment of Small
and Medium Enterprise Credit Insurance Special Account.

2-2-2 Period of Rapid Economic Growth (from late 1950s through 1960s)
{1) Enactment of Smail and Mediuﬁ:Enterpriee Basic T.aw

From the ‘laté 1950s  through the 1960s,  the: Japanese .- economy
sustained‘a long and fast expansion although interrupted by relatively
short,recessione..-Small and medium enterprises also developed signi-
flcantly in'-tﬁle ‘period. . - However, the ecbnomic-‘environment
surrounding small and medlum enterprlses have become more and more
severe as labor Shortage and. increase 1n wages became serious and
Japan took steps toward open economy in the course of rapid ‘economic
growth,
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Under these'tircumstances, the Small:and Medium Enterprise Basic
Law -was. enacted ‘in July 1963 to make. the new direction which small and
medium enterprlqes mist proceed clear and to illustrate the objectives
of the p01101es on small and medium enterprisges.

Accordlng' to _the de, .the 'objectlv68 of. the small and medium
enterprise :policies -are to ensure the development of small and medium
-enterprises . along with.the overall national economic development and,
at the samé: tine, to: help elevate the economic and 5qc1al status of
the_people‘wcrkingjin small. and nedium . enterprises (Article 1 of the
Law). - In order to attain the objectives, the lLaw provides that the
government takes necessary measures for the following specific matters
(Artlcle 3 of ‘the . Law)

- modernlzatlon of facllltles
- improvement of technology -
- rationalization of management and admlnlstratlon
-~ structual strengthening of small and medium enterprises
{appropriateness of . enterprise -scale; Jjoint operation of busi-
ness, collectivization of factories, 'stores, etc,, conversion of
line of ‘business, etc.) .
= correction of unfair terms of transaction
- promotlon of demand - :
. - gecuring the proper level of bu51ness opportunities
- adjustment of labhor relations, as well as improving the workers'
welfare and securing the necessary labor force

In order to secure clearness and consistency in the enforcement

of policies, the Law prescribed the scope of small and medium
enterprises as follows (see 2-2-3 (1)):

1) in manufacturing, mining, transportation, etc., a company whose
ampunt. of capital or total subscription is not more than ¥50
millibn or a company or individual enterprise whose number of

"reqular workers is not more than 300,

2) in commerce -and service business,:a company whose amount of capi-

" tal or total subscription is not more than ¥10 million or a com-
pany or individual enterprise whose number of regular workers is
not more than 50.

(2} policies for modernization of small and medium enterprises

-In donformity with the directions of policies expressed in the
Small. -and Medium: Enterprise Basic Law, several laws were enacted to
carry’ out : pollcy' measures for small and medium enterprises. The
followings are the laws which were enacted at this time in order to
promote modernization of small and medium enterprises.

(a). Enactment of the Small and Medium Enterprise Modernization
. Promotion Law :

The Small and Medium Enterprise Modernization Law was énacted
in March 1963 to promote modernization of small and medium enterpri-
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ses for. advancement of industrial_Structuré and stlengthening of
international competitiveness. ~In.order to attain the purpose the
government took tha follow1ng neasures pursuant to the Lawt B

1) When one lndustry was : deomed to- requlre modernlzatxoh, “the
government des;gnated the lndustzy by a: cablnet ordinance and
drew up a madernization basic plan which contalned the. targets

- of modernization (the performance and quality. of products, cost
of production, scale of production,. etc. in the target year)
and types of machlnery and amount of funds requlred to achleve:-

" the targeta C

2} The governmcnt made modernlzatlon executlng ‘plans annually “to
carry out the modernlzdtlon basmc plan. -

37 In order to carry out the plan smoothly, comprehensive measures
such as  securing necessary: amount .of “funds,  special taxation
measures +to. promote mergers and Joint subscription, accelerated
‘depreciation for equipment modernization, guidance for conver—
sion of businesa,-etc., were prepared.- Lo

After playlng a najor role in modernlzatlon of small and medium
enterprises, - the Law has been revised extensively in July. 1975 to
cope with the changing economic environment (see 2-2-3 (31 .

(b) Enactment of the Small-and Medium Enterprlse Modernlzatlon Fund
A551stance Law

.The_Small-and Médium Enterprise Modernization Fund Assistance
Law was enacted in ‘March 1963 by revising and ‘expanding Small: and
Medium Enterprise Promotion Fund etc. Assistance Law (enacted in May
1956). ~ By the revision of the Law, Special Account for Small and
‘Medium Enterprise Structural: Strengthening ‘Fund ‘was set up in order
to extend interest-free loans to prefectures to promote structural
strengthening of small and- medium enterprises, -The Special account
was abolished in  August 1967 when Small Business Promotion
Corporatlon A{renamed as Japan Small ‘Business Corporation in:October
1980, merglnq Small Business Mutual Aigd Corporatlon) was established
‘and taken over by the Corporation.

{c) Enactment of the'Small Business Investment Company Limited Law

The Small- BuSLness lnvestment Company lelted Law was enacted
in June 1963 in order to promote the completlon of “equity capital of
small and. medium enterprises by subscribing stocks and convertible
debentures of -small and medium enterprises. In_November 1963 three
small business - investment. companies were established- in Tokyo,
Magoya and Osaka pursuant - to the Law. : ' : .

{d) Enactment of the Small ‘and Medium Ehterprise'Cuidance~Law.:
The Small and Medium Entérprise Guidance law was enacted in

July 1963 in order to deliberately .and effectlvely carry out the
small and medium enterprise guidance bus]ness of the State, prefec-
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tures. and the Japan Small and Medium. Enterprise Guidance Center (an
- incorporated foundation established in June 1967) which is indispen-
sable:. for ~the rationalization of management and the elevation of
" tachnology of small and medium enterprises, The main purposes of
the  Center were to conduct education and training of persons in
charge of guidance activity and to make. research. on management and
teChholqu of small and medium enterprise. It was abolished in

August 1967 and its whole buSlnéss ‘activities has been taken over by
the Small Business Promotion Corporatlon which ~was established at
the same tlme. '

2-2-3 *Périddidf Changing FEconomic Environment
A{from early 1970s to present)’

After enjoying @ long prosperity in- the-latter half of 1960s, the
Japanese economy has entered into the period of intense changes of eco-
nomic environment in the years after 1971. What shook the Japanese eco-
nomy furlously i_ . this -period were = international monetary crisis
triggered by Nixon Anﬂohncement in August 1971 :{so-called "Nixon Shock")
and the oil crisis started from the 4th Middle East War in October 1973,
_as well as domestic. economic “problems -such as the serious industrial
pollution which resulted  from past rapid industrialization  of the eco-
nomy.- ' :

The drastic changes in and out of the Japanese economy have trans-
formed: the basic -conditions which supported rapid expansion.of the eco-
nomy  and brought Japanese rapid . economic growth era to an end. Under
these . circumstances small ‘and medium enterpriges have been faced with
the problems - such. as development of internationalization, demand for
sav1n0-energy and natural resources, serious environmental pollution,
eto,’

(1) Extension of scope of small and medium enterprises

-The scope of small and wmedium enterprises which are eligible for
policy measures. for small and medium enterprises was prescribed in the
Small and Medium Enterprise Basic Law of 1963, ~ After'a lapse of 10
years, - the definition became unappropriate Dbecause of largement of
scale of the economy ‘during the period. As a result, the scope of
‘small and medium enterprise was extended. as follows by revising the
Small and Medium Enterprise Basic Law in October 1973:

1) “in manufacturlng, mining, transportation, etc., a company whose
amount of capital or total subscription is not more than ¥100
million (¥50 million before revised), or a company or individual
enterprige vhose number of regular vworkers is not more than 300,

2) in wholesale. trade, a compahy whose amount of capital or total

subscription is not” more than ¥30 million (¥10 million hefore

" revised)} .or a company or individual enterprise whose number of
reqular workers is not more than 100 (50 before revised),
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©3) in retail trade and service business, a company whose amount of
capital or total gubscription ig not more than ¥10 million, or a
company or individual enterprise whose number of ' regular worherq
is not more thdn 50, :

(2) Emergency,measures for international economic-edjustment e

_ Small and medium- enterprises. . have heen faced with very'severe

problems of 1nte1nat10nal ‘economy such as rapid dppreclatlon of .yen,
catch-up of developlng countries, decrea31ng export and lncrea51ng
import of light .industry.. qoods, eta, However, they have actlve]y
coped with the problems by diversification of export market, switch to
domestic market,‘upgladlng quallty of ‘products; conversion of bu51~
ness, etc. In order to:support and stabilize managemenkt of small and
medium enterprises and to help their efforts to be adapted to the
changing environment, the government took the following measures:

{a) "Urgent Measures for Small and Mediim Enterprises pertaining to
the -Implementation: of. Import Surcharge.  of U.S.,= etc." were
decided by -<cabinet in September 1971 after the ’‘Nixon.Shock'.
It contained - financial nmweasures, - credit = supplementation
measures, foreign exehange-transactlon stabilization measures,
taxation measures. and business conversion promotlon measures.,

(b} "The Law on Temporafy Measures for Small and Medium'Enterprises
pertaining - to  the  Implementation  of Adjustiment Méasures on
International Economy" enacted in December 1971. - It contained
measures  as . follows: - rescheduling of ~ Small: and . Medium
Enteérprise Equipment °Modernization Fund, - exceptional . measures
for credit : ‘insurance of exporting small and. medium enterprises,
implementation of fLoans for Business Conversion by SBFC, NFC:and
Small Business Promotion Corporation, creation of accelerated
depreciation for the equipment concérning business conversion,
implementation of vocational training and mediation of finding
employmént for workers who had been- employed by the enterprise
which carried out business converslon, etc. :

(c) "Urgent Measures for'Small and Medium Enterprises pertaining . to
the - Change in International Monetary situation® were decided by
cabinet in March 1973 after - yen moved: to floating system in
February 1973. It contained implementation of emergency  loans
by government financial institutions for small and medium enter-
prises . (SBFC, NFC and Shoko Chukin Bank), rescheduling -of
emergency loans made after the "Nixon. Shock," smoothing of for-
ward ‘exchange contract, etc. '

(d)Y "The Law. on Temporary Measures for Small and Medium Enterprises .
related with Appreciation. of Exchange Rate of Yen" enacted in
February 1978 in order to stabilize the management.-of small and
medium - enterprises who were in difficunlties ~ owing :to the

. appreciation of yeén after mid- 1977 The  Law. provided that
government financial institutions for small and medium enterpri-
ses (SBFC, NFC and Shoko Chukin Bank) made emergency loans to
small and medium enterprises which were confirmed as damaged
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firms- by prefectural governors or mayors,
(3) Measures to promote adaptation to changing environment

{a) Revision of the Small and Medium'Enterprise Modernization
Promotion Law ’ : . :

The Small and Medium Enterprise Modernization Prowmotion Law was

- revised. iextensively in July :1975 in order to improve adaptability

of small and medium enterprises to the changing environment. Major
points of the revision are as follows: -

1)'Necessaryfconditions to be designated. as modernization promo-
tion ,business were "advancement of industrial structure" or
"strehgthening of i international. competitiveness." "Industries
which —are supplying godods and- services having a close rela-
tionghip with the national life® was added by the revision.

'Modetnizatiqn plan drawn up by the government consisted of
basic plan -and executing plan. They were unified as small and
medium  eénterprise . modernization. plan in order to make the
planning = more fléxible. .Concerning . the content of plan,
"elevation of. welfare of employees, increase in interest of
consumers, preservation of environment" were added as matiters
to be mentioned.

o
—

3} Small and Medium Enterprise New Field Launching Plan was estab-
lished in order to. assist small and medium enterprises who
suffer from stagnant demand resulting from change in demand
structure etc. and enter into new business field.

(b).Enactment of the Law on Temporary Measures for Small and Medium
Enterprise Business Convérsion :

Theé  Law on Temporary Measures for Small and Medium Enterprise
Business Conversion was enacted in November 1976 for the promotion
of the business -conversion of small and medium eénterprises to cope

. with the drastic changes .in economic conditions {(decrease in export
or increase in import owing to the remarkable changes in trade
strucfure, decrease  in  demand owing to technological innovation,
difficulties in securing materials owing to the remarkable -changes
in supply-demand situation of the materials, difficulties in
supplying goods and services owing to the strengthening of regula-
tions concerning preservation of environment or prevention of
danger). The Law provides that the government takes the weasures of
financing, credit @ supplementation, "etc,, for small and medium
enterprises who perform business conversion based on the conversion
plan recognized by prefectural governors.
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2-3 Outline of Present Small and Medium Enterprise Policies in Japan

2-3-1  Pinancial Measures
(1) Governwent financial institutions‘for small'and7medium-eﬁterprises

. There are four qovernment flnancnal 1nst1tutlons for small and
medium enterprises: . Small Business PFinance Lorporatlon {$SBFC), Natio-
nal Finance: Corporation (NFC), Sﬁoko_Chuk;n ‘Bank, and- Environmental -
Sanitation ‘Business Tinance Corporation’ (ESBFC). In - life'with govern-
ment industrial policies, they have played a significant role in. sup-
plementing priﬁate finaneial funds for sméll'and‘medium]enterprises.

They, extend loans to small and medium ‘enterprises using govern-
ment - funds Wthh -are ralsed through the. 'postal saving -system -and
others such sources . as governmént-run penslono, postal life insurance
and government—gnaranteed boends. “The funds are funneled through what
is known ' as the Fiscal Investment and rLoan Program (FILP).. In FY1983
the FILP was. expected to have ¥24.2 trillion {$102 bllllon at current
exchange rates) im regelpts,:W1th ¥20,3 trillion (584 billion) to be
disbursed in policy ‘loans of which 19% to.be lent to smaller flnanc1al
ingtitutions aimed at small bu51ness. :

The total. loan--outstanding ‘of the four - government -financial
institutions extended te smail and medium enterprises is  ¥18.4
trillion ($71 billion) .as of:.March 1985, which accounts for 11.2% of
the total -loan outstanding to small dnd medium enterprises by all
kinds of financial institutions including private banks.

As well‘aé ptovidinq géneral—purpose,loans;forvgeneral businéss
activities:of small and medium enterprises, SBFC and NFC make special-
purpose loans to -them when they need’ funds for-business. dctivities in
line with the sp801f1c government policied such as promotlon of moder-
nization, structural’ improvement, prevention:.of. 1ndugtr1al pollutlon,
conservation _of : energy, . etc.. Special-<purpose  loans carry more
favorable loan terms such as lower. interest rates, -longer repayment
periods and larger maximum'amount of loans than dgeneral-purpose loans.

{a) Small Business:Finance CorpcrationV(SBFC)-

SB“ﬁ nrovldes plant arid eq01pment funds and 1ongwterm operatlng
funds to. small and medium enterprlses which find it difficults to-
obtain necessary funds from private: financial 1nst1tut;ons‘

] SBFRC funds fare available. to. small and medium'_enterprises
through either: dlrect Jloans .or agency ‘loans, In direct loans; the
whele . loan procedure 1s managed by SBFC's -head and branch. offices
directly. On - the other hand,_agency loans are managed by private
financial intitutions. which have been designated as agencies of

. SBFC.  The purpose of agency loan system'is te make relatively small.
amount of loans to small and medium enterprises in remote areas by
Smele and qu1ck procedures. '
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{b) National Finance Corporation (NFC)

NFC provides - small amount of business funds to very small
enterprises, NFC funds are . also dvallable throuqh either direct
loans and dgency ]oans.' : :

(C) Shoko Chukin'Bank;

Shoko Chukin Bank'is a semi-governmental financial institution
whose capltal is subscrlbed by the government, cooperative associa-
tions of small and (mediun enterprlses, commerce~industry trade asso-
ciations,  etc., and ‘is endowed with full financing functions such as
.making loans; :eceiving deposits, handling of bonds, dealing of
-foreign  exchanges, etc. - The Bank provides loans to such organiza-
tiong as cooperative associations and their members.

(d; Environmental_sanitation Business Finance Corporation (ESBFC)

ESBFC was established in September 1967 in order to provide
leans to small and. medium enterprises engaging in environmental
sanitation. business (restaurants, barber shops, bheauty parlors,
laundries, etc.) for. the elevation of sanitation standards and
modéfnization.’ Most of the ESBFC lcans are made through agency loan
system, :

(2) Credit suppiementation system

In view of the difficulty small and medium enterprisés experience
in raising funds from financ¢ial institutions,; often’ due to insuf-
figcient 'Cbllaterals,7the'Credit-sﬁpplementation system has been set
ap. In this  system, @©credit’ gouarantee associations, .established in
each prefecture and several major cities, ‘guarantee. the loans which
small and medium enterprises obtain from private financial institu-
tions. Guarantees of these associations are ‘insured by the Small
Business  Credit “Insurance Corporation, a governmental institution
established in July 1958. . Borrowings of small and medium enterprises
from private financial institutions are made easier by this system.

{3) Small Business Investment Companies (SBICs)

8BICs “were established 'in November 1963 in Tokyo, Nagoya and
Osaka with subscriptions from SBFC, prefectural governments and pri-
vate organizations. = The purposé of SBICs is to supply eguity capital
to Small'and medium enterprises (corporations whose amount of paid-in
capital is not more than ¥100 million) by underwriting new stocks or
convertible bonds. SBICs also extend gumdance services for management
and technoloqy to ‘their customers,

2~3-2 Taxation Measures
'Various-taxation measures. are implemented for the development of

small and medium enterprises. Small and medium enterprises are given
such tax privileges as basic taxation measures of personal income tax
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and corporate incomeé tax. In personal -income tax, system for taxation
on deemed corporations, system of tax allowances for the remuneration of
family employees, €to,, are implemented, In corporate income tax, lower
tax . rate Ffor smaller corporations, deduction of retained income for
family corporation,'etc. are. implehentedl Co

Spec1a1 Laxatmon ‘measures are glven in llne w1th lndustrla} poll~
c¢ies by Special Taxatlon Meagsures Law. ‘- These special taxation: measures
are implemented as reductlon and ‘exemption of tages or deferment of
taxes. Special depreciation.-and‘ reserve  funds are the. examples . of
deferment measures - of taxes, provided by the Law in order to promote
modernization, research and developmént, -cooperative activities, struc-.
tural improvement, etc. . Most of the special taxation measures are given
only to taxpayers fllllng blue form returns whom the tax offices approve
that they equip and keep adequate books prebcrlbed by tax laWS.

Various taxatlon measures 1mplemented now’ for the promotlon of
small and medium entexprlse development are discribed below.

(1) General measures. for indiVidual_proprietors
(a) Various deductlons on income tax and residents tax

T) basic deduction, spouse deductlon, dependents deductlon, etc,

2) deduction for blue form return (Leport of corporation income.
to the tax office)

3) deduction of family workers payroll

4) proprietors allowance

(b) System for Taxation on Deemed Corporations: when a - taxpayer
‘filling a blue form return selects this system, deduction of
proprletor s remuneratlon is approved. :

(2) General measures for corporations

1) reduced rate of corporate -income taxes for small and medium

corporations’
2} reduction of taxes on reta:ned income for Lamlly corporatlons
3) additional transfer to reserve for doubtful accounts for small

and medium corporations :
4) graduated tax rates for corporate enterprlee tax

{(3) Measures for.succeesion of business for small'and medium
enterprises

Inheritance. tax system wasfrevised,in the following points for
the purpose of promotlng smooth succession of small and medium
enterprises; -

1) improvement of method of appralqal of stock value of family
corporatlons,
2) special treatment: in appralsal of wvalue of land for business use

for individual proprietors.
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{4) Measures for cooperatives-

1)

2)

reduced rate of corporate income taxes for cooperative associa-
tiong, eta, : .
deduction - of d1v1dend pa:d to members in proportion -to their

‘degree  of utilization of cooperative activities

3).
4)
5)
6)

7)
8)

9)

‘treatment of entry fee from new members as ‘tax exempt income

deduction of retained:income

deduction of reserve for extraordlnary danger for mutual fire
insurance cooperdtives and their federations

exemption of stamp duties (certificates of investment, passbook
of deposit, etc.)

reduction and exemption.of establishment tax

exenption of real estate acqulsltlon tax on hospitals and cli-

nics of cooperatives, etc.
exemption of real estate tax on offices, warehouses, hospitals
and clinics of cooperatives, etc,

(5) Measures for modernization and structural improvement of small and
medium enterprises :

(a)

(b)

(<)

{d})

Special depreciation' of machinery for small and medium enter-
. prises: when small and medium enterprises acquire new machinery
and use it, special depreciation is approved in the first year.

Taxation system for small and medium -enterprises to promote
investment in new. technology: when small and medium enterprises
acquire - or - lease. .numerical control {NC)} wmachine tools,
industrial robots, computers, etc., special depreciation or tax
credit is approved in the first year. '

Taxation system for small and medium enterprises to strengthen
technological foundation: concerning the research - and develop-
ment expenditure of small and medium enterprises for improvement
of technology, invension, etc,, tax credit is approved,

Taxation. system for coopetatives based on the Law on Tewporary

Measures for Small and Medium Enterprise Technology Development
Promotion: the following taxation measures are approved to coop-

_eratives and their members who carry out technology development

- activities based on the Law

1

} special depreciation of machinery for technology development

2} reduction of: taxes  for vresearch and develooment expenditure

charged to members by cooperatives

3)'exempt10n and reduction of special land holding tax and estab-

{e)

lishment tax for land and facilities used for technology devel-
“opment activities

Tax credit of increased research and development expenditure:
when blue form return taxpayers spend research and development
expendlture in one year more than in any years after 1966, tax
credit is approved.
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(£}

(g)

{(h)

1)

2)

3)

4)

6)

7)

8)

(i)

1)

Taxation system to promote research and development of. basic
technology: when blue form return taxpayers acquire. assets for.
research and development of new materials, hiotechnology, high-
tech electronics, high-performance robots, etc., tax credit.is
dpproved. = o SR ' :

Reserves forv structural'impfovement;'prOmotion.df subcontractors
and promotion of traditional craftworks: wheh cooperatives, ‘ete,
accumulate payments from  members in above-iienlioned reserves as
funds requlred for joint act1v1tleq,‘gpec1al taxatlon treatment
is approved for COOPEIBthES and members.-~

Measures for- structural erengthenlng progects of small and
mediuvm enLerprlseq : : : i

speC1a1, deductlon of transfer -income concernlnq transfer of
lands for construction of - lndustrlal -and commercial estate
based on the Japan Small Businéss Corporatlon Law

deferment of income tax concerning _réplacement of ‘business
assets for collectivization such as industrial estate

reduction of registration and license tax for land and building
of industrial -estate constructed pursuant to the Japan Small-
Business Corporatlon Law '

special depreciation-of joint  facilities, etc. in the first
year of acquisition for structural -strengthening activities
carried "out pursuant to the Small and Medlum Retail ‘Business
Promotlon Law. : E

reduction of -real estate acquisition.tax of joint facilities
which cooperatives, etc, acquire pursuant to the Japan Small
Business Corporation Law :

exemption of Treal estate acquisition tax of- industrial estate,
etc, if cooperatives resell the real estate to their members in
five years -

reductlon ~of property tax of machlnery for ]Olﬂt use whlch
cooperatives acquire pursuant to - the Japan. Small Business
Corporation Law

exemption bf special land holding tax ‘and. establishment tax of
assets which cooperatives, etc¢. use Ffor structural strenqthen—
ing projects, etc. pursuvant to the Laws :

Measures cbhcerhing . the Small ~ -and Medium Enterprise
Modernization Promotion Law .
extra  depreciation of machinery, etg.,.for five years for mem-
bers of cbmmercial’and'industrial cqoperatives who carry out
structural improvement plan authorized by competent minister
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2} voluntary depreciation of research and development expenditure
which . cooperatives, etc, chargée to. their members based on
structural improvement plan, etc. : :

3) tax credit of increased research and development'expenditure

"~ for new products or new technology development activities which
cooperatives carry out based on structural improvement plan,
etc. :

"4) deferment of income Lax -concerning research and development
assets which cooperatives, etc. -acquire based on structural
improvement plan, eto.

5} reduction of registration and license tax concerning establish-~
ment, . capital ‘increase -and merger of corporations with the
approval of compétent minister pursuant to the Small and Medium
Enterprise Modernization Promotion Law. ’

6) exemption of special land holding tax and establishwment tax of
assets used for launching new field based on structural impro-
vement plan, etc,

() Measures for business conversion of small and medium enterprises

1) exemption of'special land- holding tax of land which small . and
medium  enterprises use for the business after conversion pur-
suant to the Law on Temporary Small and Medium Enterprise

Business Conversion
2) reduction and exemption of establishment tax

(k} Measures to'promote small and medium enterprises in specific
. depressed regions

1} voluntary deépreciation of research and development expenditure
which cooperatives, etc,  charge to their members pursuant to
‘the Law.on Temporary Measures for Small and Medium Enterprises
in Areas Related to Specific Industries

2) tax credit of increased research and development expenditure

for new field development activities which cooperatives, etc.,
carry out pursuant to executing plan based on the Law

3) deferment - of income tax concerning research and development
assets which cooperatives, etc, acguire pursuant to executing

plan based on the Law

4) exemption of special land holding tax and establishment tax of
land and facilities used for new field development activities
pursuant to executing plan based on the Law :

' {1) Other measures -

‘1). reserve for overseas market development for small and medium
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enterprises, etc,

2) taxation system Lo promote - 1nvestment forl: energy efflclency
1mprovement (spec1al depreclation or tax credlt) '

3) measures for -prevention ofujenvironmental‘ pbllution: (special
depreciation "of -pollution prevention  equipment,  reduction’ and
exemption of registration and license tax, veal estate acqulql—
tion tax, property tax -and spe01al land holdlng tax)

4} dedugtion'of mutual aid premiums to. prevent Chdln bankruptcy of
‘small and medium enterprises :

2-3-3 Measures for Consultation, Guidance and Training

For the promotion of modernization and rationalization of small and
medium enterxprises, their voluntary efforts are very important. The
government is taking various measures. for consultatlon, guidance and
training to help their voluntary effortq.

(1) Consultation_ and guidance of management by _prefeétufes and 10
major cities : : ' : S

. The purpese of consultation and .guidance activities is to
investigate and-analyze. the situations of management and . administra-
tion of small and medium enterprises: on thelr requests, point' out
problems thereof and advise concrete methods for improvement in order
to encourage their voluntary effarts toward ratlonallzatlon of manage-
ment. . .. : . B

The consultation and-guidancefactivities are managed. by small and
Medium Enterprise Comprehensive Guidance Centers in every. prefecture
and 10 major cities (Sapporo, Yokochama, Kawasaki, MNagoya, Kyoto,
Osaka, Kobe, Hiroshima, Fukuoka and Kitakyushu), staffed by personnel
who specialize in consulting and guidance projects.. The Center
entrusts Registered Small Business Management Consultants in private
sector with the activities if necessary. :

(2) Consultation: and ‘quidance of management by the Japan Small
Business Corporation o .

The Japan Small Business Corporafion sends their staffs to help
in consulting for structural strengthenlng prOJects, ete., of prefec-
tures and 10 major cities, S

{3) Registered Small Business Management'Consultant System

In order to expand and strengthen the consultation_and”guidance
activities, it. is .indispensable to .secure conspltants. and  improve
their capability. For.this reason, MITI has managed Registered Small
Business Management Consultant System since 1963:purshantrt0%the Small
and Medium. Enterprise Guidance Law, In this system; MITI adthorizes
and register eligible persons as. Registered:Small Business Management
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Consultants, As the avthorization expires in twe years, reauthoriza-
tion is needed in every two years for keeping the registration,

(4) Training activities

Every préfecture and 10 major cities have basic training projects
for the management of small and medium enterprises in order Lo provide
them with the opportunity to learn managerial know-how and skills,

.+, In-additicn, Institutes of Small and Medium Enterprises {estab-
lished as a part of Japan Small Business Corporation in Tokyo, Hyogo
Pfefecture'and ‘Fukuoka Prefecture)  offers various training projects
for .owners, successors and management staffs of small and medium
enterprisés.- Their curriculum  contains management, overseas invest-
‘ment, automidtion, industrial ‘design, micro-computer, mechatronics,
electric ‘control, hydraulic contrel, electronic control, etc. The
Institute also provides training. projects for guidance personnel of
prefectural goverhments.

. 2-3~4 Measures for Technology Development

- Small and medium enterprises must improve their technological
abilities in order to adapt themselves effecdtively to the changing eco~
nomic environment. - The government has been taking various measures to
correct their :disadvantages in ‘personnel, funds and facilities which
impede improvement of their technological abilities.

(1) Enactment of the Law on Temporary Measures for Promotion of Small
and Medium Enterprise Technology Development

“The Law on Temporary Measures for Promotion of Small and Medium
Enterprise Technology Developrent was enacted in July 1985 in order to
cope with the rapid development of technological innovation and signi-
ficant changes in demand structure in recent years. The Law provides
that the government takes the following assisting measures: (a)
investment} exceptional treatment of Small Business Investment Company
Limited - Law, (b} credit Ssupplementation: exceptional treatment of
$mall and Medium Enterprise Credit Insurance Law, {c) taxation: spe-
cial depreciation of facilities, etc., (d) financing: special purpose
loans by SBFC and NFC, structural strengthening lovans by Japan Small
Business Corporation,

To. get these 6fficial assistance; small and medium enterprises
and cooperatives have to draw up technology development plan and sub-
mit it to prefectural governors to obtain their authorization.

~(2) Local System Technology Pevelopment Activities

"Local System Technology Development Activities" was created in
FY1985 in -order to develop large-scale and advanced system tech-
“nologies which are necessary for development of small and medium
- enterprises  in a local area with the cooperation of national govern-
ment, prefectures, public laboratories, universities and small and
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medium enterprises,
(3) Local Frontier Technology Dévelopment Activities

“Local Frontler Ibchnology Development Act1v1tles" was ' begun in
FY1983, The purpose of the Activities is to comblne the : seeds - of
technology indigenous "to a local area with advanced LechnolOgles such
as electronics, blotechnoloqyt new.materlals, ‘etc, in-order to revita-—
lize the existing small and. medium industries and open new frontiers
to them. - In this project, central and local governments join hands to
consolidate the industry, academe . and governmentg to conduct. exten51ve

search and development actlvxtles.

(4) Assxbtance for technology development of small and medlum
entergrlqes : :

(a) Loans for the introduction of new technologies

This is one of SBFC's special-purpose loans.. SBFC -makes -long-
term and low-interest rate loans when small and medium enterprises
begln to produce new technology products on a commerci&dl basis or
manufacture trial machlnery or . products utlllzlng new - technology.,
SBFC requ1res ‘recommendation of Bureaus of International 'frade and
Industry {regiconal offictes of MITI)..

(b) Loans for promotion of high—technology

This is one of SBFC's special-pﬁrpbse'loans too. SBFC makes
long-term and large-amount leans. to small -and mediumfenterpriSes who
manufacture products. using high-technologies . (micro-electronics,
biotechnology, new materials, etc.), parts or materials for high-
technology products, .or. manufacturing and. 1nspect10n machlnery for
high-technology products. - : : - :

{¢) Insurance for commerclal-production of  new technology.- products

When credit guarantee associations. quarantee the loans which
spmall and medium'enterprise cbtained from.private financial institu-
tions as funds required for ‘beginning commexrcial production of new
technology products, special measures are taken concelnlng the maxi-
num amount of 1nburance and rate of insurance- premium, - -

{d) Technology_improvement_expentidure subsidy
The subsidy. is - granted - to small. and meditm 'entefprises who

carry out. technologlcal research or -trial manufacturing -for the pur-
pose of strengthenlna of competltlveness, improvement of production

efficiency, 1mprovement of welfare and safety, -conservation of
resources and energy, preventlon of pollutlon, etc, '

{5) Technologlcal guidance

About 190 public 'experimental'—énd.‘research institutes provide
‘technological guidance. to small and medium entexrprises. In. addition,
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~8mall and medium enterprises can conduct their own experiments in open

laboratories attached to all public experimental and research institu-
tes,.

. " Furthermore, the technical advisor system is managed by prefec-
. tures. . ..In this system, technical -specialists in the private sector
are registered with the prefectural governments as technical. advisors
g0 . their services may be utilized by small and medium enterprises on
~their reguest. : :

2-3-5 Measures for Construction of Industrial Estate

Measures for construction of industrial estate for small and medium
enterprises are - managed by the Japan Small Business Corporation as a
part of structural strengthening activities. In the structural
strengthening activities, the Japan Small Business Corporation and pre-
fectural governments provide -funds jointly to make long-term and low-
interest rate loans to small and medium enterprises who carry out the
.structural strengthening activities, Structural strengthening activi-
ties are prescribed by laws (Japan Small Business Corporation Law and
anorcement Ordlnance of the Law) as follows (* shows industrial estate
pro3ect)

1)-collectivization-acti#ities
a) ‘construction of industrial estate *
b) construction of wholesale estate
"c) construction of retail estate
d) coénstruction of truck terminal
e) construction of warehouse. estate
2) shopping district modernization activities
al remodéllinq‘of shopping district
b} remodelling of wholesaler district
3). joint retail store
“4} joint facilities
5) common facilities utilization
'6) special structural:strengthenlng activities in broader region
7) structural strengthening activities for structural improvement
8) construction of joint factories for smaller enterprises
9). joint activities for -increasing knowledge—intensiveness
10} joint disposal.of equipment -
11) structural strengthening for natural dlsaster relief
©12) structural -improvement of textile industry
13) prior acquisition
14) joint utilization of local industries
15) loans for computer software

"Construction of industrial estate” as . a part of structural
strengthening activities is intended to relocate small and medium manu-
fagturers who. are situated in urban areas and cannot advance moder-
nization because of difficulties in acguiring land, environmental
pollution, traffic .jam; etc. to the appropriate factory site collec-

tively in order to become free from such obstacles. . Furthermore, "the
Activities" is intended to improve their efficiency and competitiveness
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drastically by' the construction of well-designed ihdustrial estates
where joint business. activities of small and medium enterprlseq dre con--
ducted. ) '

Plan for the construction of  industrial estate is. wmade by coopera-~
tives organized by small and medium manufacturers who are’ going:to relo-
cate their factories to the planned industrial estaté. - Small and Medium
Enterprise Comprehensive Guidance Centers -of prefectures  {or Guidance
Division of the. Japan . Small Business Corporation) - assist swmall and
medium enterprises in making the plan. )

The application of loans for structural strengthening activities is
received by the prefecture. -The staff  of prefecture in charge of
management guidance, etc, perform consultation of the- construction plan
and investigate the feasibility of the plan with cooperation - of
consultants from the Japan Small Business Corporation.

2-3-Appendix Principal Organlyatlons for Small and Medium Enterprise
Promotion Pollcles

{1} Small and Medium Enterprise Agéhcy‘

The Small and Medlum Lnterprlse Aqency 15 a’ central governmnnt
agency establlshed in BAugust 1948 as . a part of Ministry of .
_Internatlonal Trade and Industry. pursuant te the Small and Méedium
Enterprise Agency Establishment Law (1948). The Agency is in charge
of comprehensive policy measures for the promotion of small and medium
enterprises, o

{(2) Japan Small Business Corporation

The Japan Small Business Corporation was established in October
1980 as a governmental"institution- by werging the Small. Business
Promotion Corporation {established in -August 1967) and the Small
Business Mutual Aid Corporation (established in December 1965) pur-
suant to the Japan Small Bu;iness_Corporation'Law (1980)..

The scope of business of the Corporation is as follows:

{a) Makihg'loans and providing guidance for structural'strenqthening
activities such as construction of industrial estate, remo-
delling of shopping district, joint facilities utilization, etc.

{b) Training of management consultants, owners, management, étc. of
small and medium enterprises and making research on methods of
training and guidance by Institute of Small and Medium Enter—
prlses establlshed as a part of the Corporation. -

(c).Collection*analyzing and offering_various-information for small
and medium. enterprises with the'cbopération of other organiza-
tions - through Small Business Informatlon Center established in
the Corporation. : '

136



{d} Managing=mutuéL aid éystem.bdaed on Smaller Enterprise Mutual
. -Ald LTLaw_  (1965) and Small and Medium Enterprise Bankruptecy
Prevention Mutual Aid Law (1977).

- {3) Smallfﬁusiness'Fihance Corporation (SBFC}

" . 8BBFC ‘was established in Auguét 1953 as a government Financial
institution. for small and medium - enterprises pursuant to the Small
Business: Finance Corporation Law (1953). fThe scope of business of the
Corporation is to make long-term loans to small and medium enterprises
which fihd_it difficult to obtain necessary funds from ordinary pri-
vate institutions. :

(4) Wational Finance Corporation (NFC) -

NEFC was established in June 1949 as a government financial insti-
tution  for _Very_'small enterprises pursuant to National TFinancial
Corporation Taw (1949}, The scope. of business of the Corporation is
to make small leans of business funds to those persons who find it
difficult to obtain credit $from banks or other private financial
institutions. In addition, the Corporation makes small. leans of edu-

cation funds necessary for entering high schools, universities, etc,
{5) Shoko Chukin Bank:

. Shoko Chukin Bank was established in bDecember 1936 as a semi-
governmental  financial institution for cooperatives of  small and
mediun enterprises pursuant to Shoko Chukin Bank Law (1936). The Bank
‘has full Tinancing functions and provides loans to cooperatives and
their members.

(6) small Business Credit Insurance Corporation

The Small Business Credit Insurance Corporation was established

in July /1958 as a government financial institution pursuant to the
Small Business Credit Insurance Corporation Law (1958}).

The scope of business of the Corporation is as follows:

(a) Extending insurance coverage to guarantee liabilities of credit

guarantee associations of prefectures and wajor cities for the

- loans which small and medium enterprises obtain from financial
institutions.

{b) Making loans to credit guarantee associations in order to supply
funds necessary for increasing their amount of liabilities.

(7) S$mall Business Investment Companies (SBICs)
SBICs were established in November 1963 in Tokye, Nagoya and
Osaka . as semi-governmental corporation pursuant to Small Business

Investmént Company Limited Law (1963}. The scope of business of SBICs
is as follows:
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{a)

(b

(c)

Su@plyihg‘équity capital to small and medium enterprises (corpo-
ration whose amount Of“paid%in'capitaL-iS”not more3thén X100
million) by underwriting new atocks . or convertible bonds.

Underwriting new:. stocks - lssued by cofpdrétions whose shares
SBICs have held pursuant to the provision (al. '
Extending managerial and technological guidance to the corpora-
tions whose Shares or convertible honds SBICS have held pursuant
to the above_provisions, in response to their request. -
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3. DEVELOPMENT OF PETROCHEMICAL INDUSTRY IN JAPAN

3-1. Introdﬁction

_ The chemlral industry has several ;ubsectors'which may be classi-
fied -in dlffelent ways. Manufactures Census of the Ministry of Inter-
national :Trade - and Industry classified this sector into seven
'subsegtbrs,-namély {a) fertilizer, (b) inorganic chemicals, (¢} organic
chemicals, (d) chemical fibers, (e) oil, fat and soap, (f) drugs and
medicines,; and -.(g) others. This paper will describe the development
process. of the petrochemical industry classified in organic chemicals,
which showed rapid - growth after World War 1Y (¥iqure ITI-3-1).

Successful economic growth in the postwar period is quite often’
said that it was led. 'by "the development of heavy and chemical
iﬁdﬁ%triés-" in facL it can not be denied the importance of the contri-
bution made by the chemical lndustry,‘ espeCLally the petrochemical
1ndustry ‘to ‘the development. of the Japanese economy.. The chemical

1ndustry played a quite- 1mportant role as a supplier of high-guality
basic: materials to various 1ndubtrles which eventnally became able to

produce -very competltlve products on the 1nternat10nal market, Wi th
respect to_the investment amount, chemicals sectox consistently occupied
largeé share of 8%-10% of 'all indusries' investment amount together with
other leading sectors such as iron and steel, machinery, in the 1960s
(Table IT1-3-~1). Along with the development of the economy, the produc-
tionfamount-df the -chemical industry has been growing and there are
existing 17 . pétrochemical complexes now in -Japan (Figure TII-3-2).
'Japanése chemical industxy ig now ranked second in the world, next only
to the U.S5.A. . (Table III-3-2).

However, after the oil crisis of 1973, structural changes have been
.undergolng in Japanese industry and petrochemical industry is not an
exception. The price nhike of ©il led to the hike of raw material cost
for petrochemlcals whlch hit the profitability of each company gquite
severely.

3-2 Dpevelopment Stages

_ The'deVeiopment_of the Japanese chemical industry, focussing on the
petrochemical  industry, can be classified inte six stages as follows

{see Table III-3-3).

I  1945f1949' | _Recovery from the War
T 1§50—1954 ' Initial woves to begln production using organic
: " . chemicals
IiI 1955-1959 Start of the petrochemical industry
IV 1960-1964 Set-up period of the petrochemical industry
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Vo 1965-1972 Period of rapid economic growth
VI 1973~ . Period of slower growth

. The first stage was .the recovery from the riins of World War II.

- The ost 1mportant target of economic policy at. that time was, no doubt,
to secure enough food supply to maintain a minimun standard of living by
the people, The" so_called "Priority. Productlon_system was employed to
maximize ecénomic efficiency. ~Fertilizer production was selected as a
targeted sector to- back up the food production,  In the second stage,
the producticn’ level generally recovered to the peak of the prewar
period, and - several companies .started the production of polyvinyl
chloride and synthetic fiber. . In the third stage, the petrochemical
"industry was born with considerable. support by the government, including
a loan frow the Japan Development Bank and an acceleréted depreciation

system, The | industrial groups such as - Mitsui, Mitsubishi, Sumitome
which were forced to dissolve after the war again gathered capital
within -a group for investment, In the fourth stage, a mumber of

petrochemical c¢omplexes' were sét up along the coast facing the sea con-
nected. with ‘0i) refineries by pipeline. The fifth stage was the period
. of répid expansion with a large-scale plant policy by the government to
increase efficiency by- economy of scale and to overcome the threat of
competitive foreign product.j;Howevér,\ironically,_the bpiggest problem
was not brought about by cdmpetitive foreign products but by the unex-
pected price hike of oil in 1973. This really shook the structure of
the petrochemical industry. The Japanese economy as a whole has moved
to the stage of a lower rate of growth after the two oil crises. Under
"such circumstances the Japanese petrochemical industry is now facing new
problems. : '

3-3 Recovery Period after the War - (1945-1949)

The,éapanese Government adopted a "Prlorlty Production System" as
basic policy -after the war. The aim of the pclicy was to maximize eco-
nomic efficiency in a situation where there were only limited amounts of
hasic . materials available. AL that time,; the principal source of energy
was coal since -the importation of o0il was not allowed by General Head-
quarters of Allied Forces. Steel was another important basic material
in rebuilding the Japanese economy. Chemical fertilizer was indispen-
sable in increasing food production. ‘The Japanese Government nominated
industries to produce those important materials and gave them priority
in the supply of the limited resources available. :

Under 'this policy, the selected industries enjoyed special treat-
ment by ‘the Government in the form of loans from the Reconstruction
Finance Corporation, priority allocation of essential raw materials and
compensation for price adjustment. - The policy was regarded as effective
in quickening the recovery of those basic industries although it also
brought an unfavorable slde effect - the acceleration of inflation.

In the chemical industry, the chemical fertlllzer secter was made a

priority industry and was given favorable treatment by the Government,
Eventually, production in -the chemical industry recovered its prewar
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level around 1950 (Table ITI-3-4),

13-4 In\tial Moves to Begln Production u&lng Orgarnic Chemlcalo
(1930 1934)

' Durlng thlS perlod Japan was ab]e to calm down the postwar infla~

thﬂ by implementing a deflationary budget in 1949 on the recommendation
of the Dodge mission., ® Mednwhile, the Korean War (1950-195%3), which pro~
v1ded huge demand to Japanese industries, triggered for the development
of- its® economys - Reflecting these environment, the - -aim of Government
polidy ‘shifted from mere reécovery to such diverse objectives as an
~increase” of efficiency of’ each company's operation and the setting-up of
~instruments for__industrial_ policy including governmental supportive
system aiming at the . further development of industries, The chemical
industry itself diversified out of the recovery stage in this period by
regalnlng the prewar level of productlon.

The follow1ng is. a partlal ‘list of the measures introduced by the
Government aiming at the above said objectives,

1949 Rationalization of industries (Cabinet decision)
1950 Foreign Investment .Law Lo
' Start of the Special Tax Rrrangement Law to accelerate
the.development industries
- Establishment of: the Japan Developmenit Bank
1951 . Establighment of the Export Bank of Japan
1952 = . Theé Enterprise Rationalization Promotion Law

“A;notable_event in the chemical industry was the start of business
related. to organic chemicals such as the production of synthetic fiber
and polyvinyl chloride. It must be mentioned, however, that raw mate-
rials at this stage were not oil-derived products but materials obtained
from coal and dther sources such as acetylene,

The production level of the fertilizer industry recovered to the
prewar level around. 1950. The government declared the abolishment of
the control of supplies . of chemical fertilizer in the same year. This,
however, ' let to an excess of production and the indutry turned to
exports .as- a solution, Unfortunately, export promotion did not result
~in' the hoped .for bonanga and government set up two laws to adjust the
supply - and demand of chemical fertilizer; mnamely, the Law for the
Stabilization of Supply and. Demand of Fertilizer and the Law for the
Rationalization and Adjustment of the Export of Fertilizer, both enacted
in 1954,

When the production of chemical fertilizer recovered to the prewar
level- and exports could be made, new businesses related to organic che-
micals: were initiated in several areas. One area undertaken. at this
stage was the production of synthetic fiber, Research on synthetic
fiber was . implemented in -the prewar period and some companies had
resumed . their 'studies 4in  anticipation "of starting operations, The
government issued a supportive announcement: called "Accelerating the
Start of the Synthetic Fiber Industry" in 1949 and initiated several
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policy  measures such as the provision of loans 'froml_fhe Japan
Development Bank, accelerated depreciation, and a system of special tax
allowance. - T

Around'1950,.the productlon of polyvxnyl chlorlde was qtarted. -The
technique for the use. of acetylene had ‘already been’ deve]oped to a con—
siderable level, Also, -the efficient use of. chloride as a-by- product ‘of

caustic .soda was ‘also. desired. at . that’ tlme. From. .. the technlcal
v1ewPolnt, the basic theory had already been 1n existence durlng the wax
and intensive study after the war resulted in :the commercially fea51ble
preduction of polyvinyl chlolldee Quite a. number of tompanieg planned
to enter this business at that tlme. . Bince then, polyvznyl chloride was
going to become one of the major plastlcs in Japan. R

3-5 start of - the Petrochemlcal Industry (1935 1959)

After the eumbryonic stage of organlc chemlcals,_'the government
clarified the direction. for. the . petrochemlcal 1ndustry by “issuing “The
Measures for the Development. of . the Petrochemical - Industry in- 1955,
The background of this declaratlon is as follows. :

{a) General Headquarters of the Allled Forces allowed the 1mport of
oil and the opelatlon of 011 reflnerles from 1949. :

(L) There wag a relatlvely large demand for heavy oil by. mainly from
electrlc pover. . generatlng companles reflec1ng “the- rYapid increase
of electricity demand by industrial. sector.‘ Meanwhile, demand: for
‘the light oil was small and- seemed to be continued to be small for
a- considerable period because the progress.of rapid motorization.
was. not expected at that time. ~An effioient use for the excess of
light oil (Naphtha) was desired by settlng up the petrochemlcal
sector,

(c) Without the development of a domestic petrochemical indutry, huge
amounts of imports would have been- unavoidable to support the
.development of. other .industries so that impoxrt. substltutlon was an
urgent policy target- of the government. :

The actual measures to support thls pollcy ware as follows.

(a)'The arranqement of loans “from the Japan -Development Bank -for
investments' recognized .as belng of 'high priority
{b) An- accelerated ‘depreciation system
{¢) The import of technical know-how A
{d) Special tax allowances for COLPoratlons in the. petrochemical
- industry - : . T o
{e) Special _permission to import equipment for the petrochemical
industry : oo e ' '
Bnother -supportive declaration-cal]ed "the use of. oil storage faci-
lities of the former Japanese Navy" was: announced in 1955 by the Cabinet
to prov1de the basis for- petrochemlcal complexes. o
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- Under - these circumstances, in 1958 'the Mitsui industrial group
. established  the first petrochemical company, Mitsul Petrochemical
- Company, . and entered thefpet:ochamical-business with the ethylene pro-
_duction capacity. of 20,000 tons per year. ~In the same year, Sumitomo
followed Mitsui by starting 12,000 tons per vear ethylene production
'facilities,' In- 1959, newly established company by Mitsubishi group,
called Mitsubishi Petrochemical Company started the production of 22,000
tons . per year. production facilities. - These investment movement are
called Phase I*investmants (see Table III~3-3).

The Phase I projects are epoch~mak1ng onesg whlch contained follow-
ing characterlstlcg o

(a) With respect to locatlon, those companies were set up at the
advantageous location facing seaport where oll refinery were
located, Meanwhile, most of the past chemical companies had been

. located in inland - area . where raw materials such as coal and
limestone could be obtained,

. (b) With respect. to. raw materials, naphtha was used as same’ as

' European. companies. . Since petrochemical companies in U.S.A. were

uslng natural gas as raw material, Japanese companies were thought

to - be léss. competltlve ;against products from U.S5.A. However,

supply Qf.naptha continued to be in surplus situation and price

of napﬁtha.-was- controlled at favorable  level for petrochemical

.companies. The problem of naphtha as being raw material was not
revealed . in -this period.

{c) With respect to production syétem, in order to realize efficient

use of every components of paphtha, the petrochemical complex

- system wds chosen by connecting each residual processing companies
by pipelines.

'These_forerunners of Phase I made a good start, supported by a
favorable increasing demand for their products,

3-6 Set up Period of the Petrochemical Industry {1960-1964)

_ Expecting a continuvous upward trend for the induStry, a nunber of
other companies rushéd'to'set up petrochemical businesses. To keep the
situation under control, the government issued "Plans for the Commer-
cialization of.the-Pettochemical_Ihdustry" in 1959, calling for {a) the
efficient. use of other residual products such as propylene and butylene
and- (b) ' the conversion of raw. materials from conventional ones to
naphtha. - New investment and expansion plan approved under this guide-
line formulated Phase II of petrochemical investment movement,

When the . petrochemical - business started being able to expect a
brilliant future, FThe'Doubling National Income Plan" was announced by
the government in 1960 and the Japanese economy entered a period of high
economic’ growth. 1In this rapid upward trend of the Japanese economy,
the demand sector .of petrochemicals, such as synthetic fiber, automobi-
les, and electric home appliances, experienced guite a high rate of
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increase in production, which in turn sustained an increage ‘in demand
for petrochemical. products, - From 1960 €o 1970 the demand . for synthetic
resin and other petrochemical producgts showed a continuous upward trend
in parallel with the popularlzatlon of automobilES'and;electric homée
appllances {(Figure III 3 3) ' R R ' s

One of the meortant ObjﬁCthﬁ& of the encouraqement of the petrOw:
chemical industry ‘in Japan was to realiZe high rate of ecénomic: growth
without huge inflow. of iwporting: chemlcal_products.-'AS Figure IIl-3-4
shows, in 1965 the export amount' of chemical products’ exceeded the
Impozt'ambunt for the first time.  It° can thus - be bﬂ]d Lhat thlS objec~
tive of the policy was accompllshed in 1965.

From - the viewpcint;cf“the procurement of'raw"materials, an évent
occurred which clearly showed' the fragility:of the Japanééc petrochemi-
cal industry. - The consumption of naphtha, an lmportant raw material oF
the petrochemical industry, increased togefh9r with- “the. Iapld increase
in ethylene production. In 1962, the. new Petroleum Law :was enacted to
regulate the oil industry, after oil imports became basically free from
quota- controls, - Under  the  old system, oil’ retlnerles, which provided
naphtha to petrcchemlcal complexes, were granted prlorlty for their oil
imports,., With the abollshment of .this privilege ‘after” the introduction
of the hew law, o0il refineries were no longer interested in conLInulnq
to supply naphtha in the same way as before and’ hence declared a price
increase of their naphtha to petrochemical companies. - This issue was
eventually resolved, but the Japanese petrochemicai industry was forced
te experience another raw material supply problem Yater when the oil
crisis ocgurred in the fOllDWlng decade,

3-7  Period of Rapid Economic Growth {1965-1972)

In this period,. the. production capacity of petrochemicals continued
to grow in -generally favorable CIrcumstances.-'HOWever,'the governmént
and the industry began - to consider counteriieasures - to cope with  the
threat posed by foreign capital, = Japan moved to the status of "an IMF
article 8 country in 1964 and joined the OECD in the same year. The
Japanese economy was going to be opened. for dlrect 1nvestnent by f0r61gn
institutions on a step by—step basis.

The . newly borned Japanese petrochemlcal, companies at that - time
seemed to be: less competltlve in various aspects such:as capabllltles of
technological development.. - Thelr financing were heaV1ly dependent -6n
debt which made the companies vulnerable. In order to avoid the situa-
tion ‘where a number of small sized naphtha cracking center would have
been established, the government and the petrochémical industry decided
to establish an institution to coordinate the act1v1t1es of the lndustry
known as the Council for the Petrochmical Industry in 1964 aiming at-the
increase - the competitive p051t10n of Japan vig- a—VlS the threat of
forelgn capltal. :

‘The - counCIl s f1rst ‘important guldellne to the 1ndustry was - the

establlshment of criteria in 1965 for new investment to ensure that
annual production capacity of each new- naphtha cracklng center must be
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Figure T1I-3-4 Import and Export of Chewical Products
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Source: MIPI, Yearbook of Chemical Industries Statistics.

more than 100, 000 tons a ‘year, Another guite: 1mportant guldellne, which .
helped shape today s form of the industry, was armounced in 1967, It
set forth the criteria for néw investment; stlpulatlnq that annual pro-
ductlon ‘capacity of each new-. naphtha cracklng center must be more than
300,000 tons a year in order " to strengthen " the ‘international
competltlvenesq of the 1ndustry by ut11121ng economy of scale, It also
sought to prevent new entries to - the 1ndustry to avoid éxceds  com-
petition  among domestic companles. . Contrary to. expectatlons ‘of the
council, - however, a number of cornpanles rushed: to establish new naphtha-
cracking centers. As ~.a solutlon, the council coordinated those new
investment -plans to. encourage to establlsh joint companies to dvoid
‘heavy- burdens of larqe investment, : :

Although the expansion of- faCLIifié's COntinued ‘the demand began to
show- a- slight .stagnant tendency (Figure III-3=3}. ‘the council issued
another guideline, only four years after ‘issuing the 300, 000 tons/year
flgure,- stating that no new naphtha—cracklng center would be’ recommended
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after 1973, .Finélly,ithe first recession cartel for ethylenme production
was formulated in. 1972, This. was the first such experience for the
industry, which had continued to grow ever since its start.

3-8 Period of Slower Growth.(1973—' )

The . Japéhéée'economy has; -grown favorably. owing to the free trade
system of the world after World War II, dnd the availability of low-cost
enerygy . and’ raw materlals played an espec1ally lmportant role, However,
arturning point came with the oil erisis in: 1973. The prlce hike of oil
had ‘quite a serlous”;mpact_on the Japanese economy.  In the case of the
petrocheémical indugtryf it_manifested,itself in the drastic price hike
of ‘naphtha, - the price of haphtha increased four times after the first
oil crisis, from about 6,000 yen a kiloliter to 25,000 yen a kiloliter
(Figure IIT-3-5). This unexpected price ~hike of naphtha adversely
affected ‘the proflt otructure of petrochemlcal companies and the
industry has heen having difficulties since then. The influence of oil
prlce hikeé on manufacturing sector ‘can be seen in Table III-3-5. It
shows the ratlo of raw materials used ‘to  the total shipment. According
__to the table, petroleun and, coal ‘sector ~which mainly consists of oil
_reflnery companles received ‘the lanest lnfluence by o©il price hike.
" This sector increased the ratio: by 21 p01nts from 1965 to 1983. Organic
chemlcal ranks next increasing. ‘the ratio by 12 points. Meanwhile,

'.traneport and electric machinery sectors have not got material

influence.
Figure IIT-3-5 Price of Naphtha after 0il Crisis
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Sdurce: ~Isusho Sangyo_Gyoéei Kenkyu Kai (Association for Research of
Industry and Trade Policy), Tsusho Sangyo (I), (Trade and
Industrial Policy).
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1)

The oi} ocrises slowed the growth rate of the Japanese economy as a
whole. The demand for 'ethylene, -which had generally showed favorable

_growth, previously, decreased drastically by 19% in 1975 in comparison

with the previous year (Figure III-3-3)., The capacity utilization rate
decreased to around 60% after the second oil crisis (Table ITI-3-6).
Under these circumstaﬁées, in 1983 the government established a law

‘called  the-Law on Temporary Measures for Structural Adjustment of Speci-

flc Industriesg. Under the Law, ' the 1nduqtry,'w1th the support of the
government, . was to abollsh some  portion of production facilities  to
adjuat supply. capaclty to the’ lower demand. . As- shown in Table ITI-3-7,

about 30% of production capacity has been decided to be scrapped. Also
sales lelSlOﬂ of vinyl chloride resin and polyolefin were separated
from each company and merged to several jOlnt companies to avoid excess

_ competltlon.~

As we have seen, the environment surrounding Japanese petrochemical
companies has not been easy or rather they have experienced hard time
gquite often: . Bverytime when- they faced the problens, they tackled them
with well coordinated efforts of the government as well as of them-
selves. Several problems now existing such as threat of cheaper pro-

~ ducts from oil ‘and gas prodicing countries are expected to be solved in

the . same manner as before. Moreover, we should carefully watch the new
movement of this industry changing to. involve new materials and engi-

- neering plastics.

Table IIXI-3-6 Current- Operating Rate of Petrochemical Industry

{Gnit; 1,000ton)

Etylene S o 2} Polyolefin {HOPE, LDPE, PP)
FY {Production- Capacity Operatihg _ FY |Production | Capacity|Operating
' ) - Rate (%) Rate (%)
: . —
78 4,523 6,070 ) 74.5 78 2,763 3,291 84.0
79 | 4,837 6,202 78.0 79 | 3,246 3,784 85.8
80 3.872 6,227 62.2 ' 840 2,619 3,793 69.0
81 | 3,587 6,247 57.6 81 | 2,634 4,001 65.8
82 3,567 6,347 56,2 82 2,680 4,125 65,90

3) Polyvinyl Chloride

FY | Proeduction §Capacity | Operating
' . Rate (%)
78 1,315 2,000 65.8
7% 1,644 | 2;}14 77.8
80. 1,321 2,174 60.8
81 1,088 2,139 50.9
82| 1,270 | 2,007 $3.5

Source: The Industrial Bank of Japan and Others
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‘Table II1-3-7 Inaustrial Reédjustment of_Petrochemical_Industry_

Serapping of Production Facilities

(Uait: 1,000 ton)

Production Amount of ‘Scrapping - | - Scrapping
Capacity of Production _ Ratio
L Facilities .
Ethyleune 6,367 2,070 32.6%
High Pressure Polyethyieqe 1,667 603 36.?
Middle_énd Low Pressure 1,007 268 26.6
Polyethylene
Vinyl Chloride 2,007 491 24.5
Ethylena Oxide 143 201 27.1

Sales Cowpanies jointly Established by Business. Groups

Capital Participating
(¥million) | Companies Business Groups

< o
o [Kyodo Vinyl Chloride Sales 50 5 I3J Group
z | .
e .
a Nippon Vinyl Chloride Sales 80 & Mitsui G?oup
= : .
3 |Paiichi Vinyl Chloride Sales 90 4 Hippon Zeon, S ‘
a Kureha Chemical, ete.
L] . .
& |Chuo Vinyl Chloride Sales 90 5 Mitsubishi Group
E; - .
o

Diamond Polymer 160 2 Hicsubishi- Group

Asahi Chemical Industry,

o |Ace Polymer 200 5 Showa :Denko, Idemitsu
& Petrochemical, etc.
(&) .
o 7 .
rn |Union .Polymer 400 6 Sumitomo Chemical, Ube
L Industries, IBJ Group

HMitsui Petrochemical 900 4 HMitsui, Nisseki Group

Polymer : ’

Souxrce: The Indﬁstrial Bank of Japan and others
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ELECTRONICS {COMPUTER-RELATED INDUSTRY}

A-1 -Developmeht of the Computer-related Industry in Japan

151 General Overview

A1) Position of the computer industry

The  production of the Japanese electronlcs industry in 1983 was
13,5 £rillion, which is more -than 10% of the total production  of

'Japaneee manufacturing industries. -ABanual growth rate of the computer

industry is .exceeding 20% in this decade. . Computer industry produc-

“tion amounted. to ¥2,855 billion, accounting for 20% of all electronics

industry production.: Production of electron tubes, semiconductors,
and integrated circuits also rose, to ¥2 trillion annnally, at an
average annual rate of 15%. Anmial sales of the information industry
has become so large as to exceed  ¥5 trillion 1ncludlng about X1
trllllon in 1nformat10n service lndustry sales.

Natural resources are poor in Japan.' Thug, Japan has to choose
the way for. technical development in order to increase national income
by the manufacturing of industrial products, The computer industry
has become the focus of impeortant national governmental policy.

(2) Initial stage of the computer
It is sald that the Japanese computer indusiry started ten years

later than -its American . counterpart. In- the early: 1950s, when
business-use computers appeared in the United States, some Japanese

ruhivereities, laboratories, and companies proceeded with very small

scale research and development. - From the second half of the 1950s to
the early 19603,_h0wever, seven Japanese cowmpanies - developed husinegg-
use computers, when computers made in Japan appeared in the market
which had previously been fully occupied by  imported US systems (IBM,
UNIVAC, NCR, and Burroughs).

As the demand  increased, some Japanese companies utilized tech-

1nidal assistance from US computer manufacturers. to. develop new pro-
ducts. Here are some major examples of such tie-ups:

RCA

Hitachi -
NEC - Honeywell
Toshiba - GE

", Dki -~ UNIVAC

In this-period; the Japanese computer manufacturers could acquire
considerable know-how of production and- technology as well as sales,
system support, software, and maintenance. '
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The rental of computerq,.llke producL development, Was rugardhd
as an important issue for computer industry. This systenm was already
employed by IBM at the time, which was beneficial foru computer users
to reduce requ1red investment  costs. *Since computer : ‘manufacturers
were already making huge long-term ‘capital investwents for regearch,

. development, and business ‘development, the financial burden . of the
lease system was very heavy for Japanese companies at that time. “In
order to relieve them, the government and the industry set. up JECC
(Japan Electronic Computer Co., Ltd.,) in 1961, which . succeeded in
easing the financial strain and  aiding the development of the
industry. . : L E :

Tn 1964, IBM puc into the Japanese market a ‘new series, the
IBM-360, which had much improved performance, 1mmediately ‘after this,
Japanese manufacturers presented. their own nevw products’ . to compete
with IBM's. The Japanese computer - market expanded rapidly in the
latter half of 1960s. Although the computer industry was considered
strategically important, the Japanese manufacturers remalned weak in
many aspects compared to US manufacturers like IBM, in terms of capi-
tal, product development, technical development, and marketing. This
situation prompted - the Japanese government to impiement a strong

"policy-to foster the 1ndu%try._ : ' :

In general, produut, plans and strategies of computer manufac—
turers have always been made in response to . adtions by’ IBM,. In this
manner, IBM has exhibited considerable influence on trends. in the
Japanese computer market. '

4-1-2 Government Policies
Since the middle of the 1950s, the government has regarded: the con-
puter industry as Japan's most important industry-and has taken measures

to. encourage the 1ndustry and promote the computer utilization,

From this context,  the following pollc1es-are expected for imple-
mentation. '

- Provldlng support to companies in strengthening their abllltles to
develop and commercialize new products

~ Providing guidance and assistance to spur sophistiéated'use of com-
puters ’

- Promoting improvementé in software
- Postering the information service industry
(1) Assistance for development of new products

This was a financial aid policy from 1972 - 1983 toward develop~
ment of new products which are competitive with IBM machlnes.
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<First Phase> Five years, 1972 - 1976,
Assistance Fund: ¥67 billion, to promote development of new machi-
S i : nes which could compete with IRM's.

<gecond Phase> Four years, 1976 - 1979, )

Aesistance Fund: ¥29 billion, to promote technical research and
development of VLSIs (Very lLarge Scale Integrated
circuits)

-<Third Phase> Five vears, 1979 -~ 1983.
Assistance Fund: ¥22.2-billion, to promote development of .fundamen-—
©  tal technology for 0S {Operating System) and new
peripheral equipment.

These programs - led Japahnese computer manufacturers to accumulate
the ability of technological development, and-étrenqthen the foun~
dation of management, Even after 1975, when trade of computer prod-
ucts and capital . were fully liberalized, the Japanese computer
busiriess has made steady progress. Domestic computer makers are
currently holding a share of slightly more than 50% of the domestic
market. T -

{2) Promoting development and spread of computer programs and
fostering the information service industry

For the. sake "of ' expanding the sophisticated use of computer
systems, IPA (Information-Technology Promotion Agency, Japan) was
founded in 1970, This agency has acted as the prop for the promction

" 6f development and diffusion of computer programs and general encoura-
genent of the information service industry. Tts specific activities
are: :

{(a) pPevelopment of antomated systems to produce software
This aims at improving the quality of software development in
terms of productivity and reliability through automated computer

processes. It also sought the solution for the shortage of person-
nel, due to rapid expansion in software demands.

{b} Development and diffusion of varioug types of software

it aimed at the development and diffusion of programs necessary
for social and industrial growth through encouragement of private
sectors. :

{c) Development of software maintenance technology
(d) Promotion of technical development of advanced data processing
For this purpose, a technical center will be sek up to promote

“development of technology which will provide. a basis- for data pro-
cessing technology. :
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{e) Establishment of software distribution_system.

This is intended to set up reglster:oygtem of software. and
facilitate distribution of those proqrams whlch are oreated in
Japan. ’ - o : :

{f) Guarantee of bank loans towarad devclopment of useful software

{3) Large-scale project

This systemL establlshed in 1966, aimed. at.the development of
technologies ‘of. national 1mportance which cannot be developed by pri-
vate companies due to: the risks 1nvolved and requirements. ‘of  huge
amounts of Fundss. Undér ‘this system, those important projects have
been lmplemented w1th the . COQPeratlon of 1ndustry and the universities

partially financed by.government funds.
Major computer—reiatéd‘ptojects'are:_'

. — Development of pattern ~data -pr008551ng systems.;ﬂ This  aims at
improving the man—machlne interface through improvements in computer
functions; such ‘as character reading and v01ce recognltlon._

- Super computers: For use in the field of science and'engineerinq.
f4) Research and development of - the fifth_geﬁeration conputer

This technology is not an exten31on of conventlonal computer

technology, but based on a revoluticnary concept. —a“knowledge infor-
mation processing systems" — incorporating  new elements and functions

(e.g., problem-solving and interfacing, - knowledge-based management,
intelligent Jnterfac1nq,.and 1nte111gent programmlng). _'

Such regearch and development w1ll be - put f01ward w1th the
prospect of technical advancement and expanded computer appllcatlons
in the next ten years. - The hasic schedule includes:

Development of basic technology «.v.... three vyears
Development of subsystem technology ... four years
Completion of the total systel ........ three years -

To implement this policy, ICOT (Institute' for New Generation
Computer  Technology), organized in 1982 by private. companies, was
entrusted by the government with research and development.

There are also. exchanges of opinions - with overseas researchers
which will provide a variety of possible approaches.

(5) JECC's rental system
Computer manufacturers jointly. founded and :invested - in. JECC
{(Japan Electronic Computer Co,, Ltd.,) ‘in 1961, in-an effort to .reduce

the heavy burden of rental systems on users, JECC borrows substantial
funds from private financial -institutions and the government to
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purchase computers from eaCh_manufacturer, then leases them to users.
This system has supported rapid computerization 'in Japan, and made a
great contribution to the reinforcement of the manufacturing base.

(6} Ttainiﬁg'of'data-procéssihq angineers

Data processing education has been gradually enriched in univer-
" sities, colleges, and senior high schools in response to social needs.
-However, the quantity of enginéers has not been keeping pace with the
“rapid increéase in software demands and improvements in guality. The
gap ‘between supply and dewmand continutes to widen. Countermeasures
against- this® trend are: ' '

(a) Testing OL data processlnq englneers

The government has continued to conduct a test every yvear since
1969 for the folloW1ng purposes'

" - To provide an educatlonal guldellne for dchools and companies in
terms  of the level and quality of data processing engineers.
- o certify the professlonal status of such engineers,
- To provide the engineers with information on areas which requires
techpical improvement, ' :

The applicants exceed 100; 000 each year, and the rate of suc—
cess is around 15%; the  total number of successful applicants from
the time of initiation of the test from 19692 to 1984 was more than

100,000,

(b) IPA loan guarantees for money borrowed for the in-house training
of - engineers by information processing companies and software
development companies. :

(c) JIPDEC (Japan Information Processing Development Center) provides
training to senior engineers.

(7) Computer security measures

{a) Determination of computer system security standards

- {B) Promotion of -a certificdation system for the security of data
" _processing companies :
(c) Promotion of utilization of auditing systems

{(d) Perfection of information-related insurance system
(8) Peveloping medical information systems

"Since 1973, the following systems have been developed through the
'1ntegrat10n of- data pr009551ng technology and medical-use electronlcs

'technology

(a) Local medical information systens

{b) Hospital automation systems

{c) Medical-use image proceéssing systems
(d) Intrahospital data processing systems
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(e) Mediodl'data'base lanqoaqe
(£) Health care network systems
{g) Diaghosis support systems .

(9) Cooperation for compuferizatioh in developinq.countnies

Developlng countries recognlze the nece981ty of- computerlzatlon,
and are looking to Japan for asslstance(. Japan has met their needs
for the. last ten :years, culmlnatlng in the foundation of CICC (Center
of International Cooperatlve Computerl?atlon) in . 1983 as one .of the
cooperative activities, The government bears part of the.. expense of
'suc¢h international cooperation activities. The main’ services of CICC

are:

{a} Training of instructors for computérization in the developing
countries. :
Various tralnlng courses are conducted, by rece1v1ng tralneeq,
(b} Dispatching of specialists to these countries
{c) Conducting surveys on needs for computerlaatlon,-and research
and development on necessary systems for each country
(d) Others
~ Inviting key overseas personnel to Japan
- Leasing of computere :

(10) Promotlnq computerlzatlon in small- and medium- elzed companles

The following services are rendered to smallh and medium—sized
companies which have insufficient funds and personnel for computeriza-
tion: i :

(a) Development of computer systems and programs

(b} Financing:for computerlzatlon
{c) Instruction of employees in the use of computer system

4-1-3 Trends of Manufacturers

The Japanese computer industry began in the late 19505. at that
time, computer research. and development were carried. out . by only a. few
universities, colleges, laboratories and . private  companies. - Only-
American business computers were sold, and the demand ‘was very small.
at that time,  seven Japanese manufacturers of -general eleéctrical’
appliances or communications equipment began the development. of comn-
puters. In 1958 and 1959, they started production of several types of
business-use computers. : o

) These seven companies (one of them later withdrew) became the so-
called ma;nframers sharing the market with U.S. manufacturers. They
developed and commercialized minicomputers, personal computers,. super
Computers. Since then, these seven companies have Conbtltuted the
center of the Japanese computer industry.
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.. Tn. addition ‘to these seven companies, manufacturers of household
electrical appliances; office equipment, and precision machinery, par-
ticipated in-.the production of small office computers, peripheral egquip-
ment, and terminals. After 1975, these companies also got involved in
the production.of personal computers,

(1) Prends of mainframeté' business

At the beginning of the 1960s, some Japanese manufacturers formed
‘technical. tie~ups with their U,8. counterparts for the sake of early
commercialization. ''These tie-~ups were necessary for Japanese manufac-
turers, which were techhologically ten years behind the U.S.A. while
they @id not have abundant fund and time for development to cope with
the expénding_market;* At this time, the above mentioned seven com—
"panies set up JECC in order to reduce the burden of the lease systen.

Immediately after IBM presented a new series of IBM 360 in 1964,
and -other U.S8. manufacturers followed, Japanese counterparts strived
to present Competitive products, For five years after 1966, the com-
puter market in Japan, in terms of units installed and total value,
grew at an' annual rate of;mote than.30%.. The share of domestic pro-
ducts in -Japan-rose to. slightly more than 50%, which has been wain-

- tainéd. to.the presént._ Doméstic computer systems come in a wide range
of sizes and ‘capacities, from mini .to extra-large. -In particular,
Japanese - small office computers are overwhelmingly superior to the
products of their foreign competitors.

‘However, although- reaching the same technological level as their
U.5. cohnterparts at that time in terms of hardware, Japanese manufac-
turers were. considerably inferior in terms of development capability
and software, and by themSelves they could. not develop products com-
petitive with the new IBM. 370 series, which was under development at

- the. time. .~ At the beginning - of the 1970s. therefore, six domestic
mainframers organized into three groups, combining resources 1in an
effort to devélop -new types of machines without competing or
overlapping with one anocther. - After IBM began selling the new series
of TBM-370 in 1971, those three groups presented respective new series
superior to those of IBM in performance and cost, which secured their
market shares in 1974, Since then, they have competed with IBM by
selling progressively more advanced machines based on these initial
series. - . -

Moreover, Japanese manufacturers jumped into the development and
commercialization of minicomputers as demand rapidly increased during
the  second half of the 1960s. Japanese manufacturers produced effi-
cient minicomputer systems designed not only for scientific use or
process control, but also for incorporation into large-scale on-line
.computer'systems.

(2)-Peripherél-Equipment manufacturers -
In early 1970, as computer demand continued to ekpand, manufac-

turers: of household electrical appliances. and precision. equipment
{watches, cameras, sewing machines, office equipment, ete,) embarked
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on  the production of peripheral equipment . wtilizing. their . advanced
technology. Since then, they have supplied perlpheral equipment  on an

OFM . {original -egquipment manufacturing) basis to mainframers as- well ag
to yetail customers.. - Particularly as personal .computer. sales
increased from the end of the 1970s, demand for  peripheral equipment
increased. ' g

(3) personal computer manufacturers

The malnframels of the 1ndustry recognized the lmportance of the
development of personal computers expecting the. fleld's future ‘growth.
Household electrical appliance manufacturers also part1c1pated in® the
develepment and’ commerclalldatlon of perqonal ‘computers.  As a. result,
the number of personal computer manufacturers. rose to. dozens, witi
annual preoduction exceedlng 2 million units and ¥400 bllllon.

(4} 1IC wakers

In Japan, ICs began to be produced in - 1966 malnly for electronlc'
caleulators - in contrast to the: United States’ ‘where .ICs ‘are 'used
mainly for industrial use. Six computer manufacturers (malnframers)
and about four household electrlcal appllance manufacturers - produce
the - highest-gquality: ;roducts in the world, by using their high
microprocessor manufacturing technology, as Well as hav;nq a - high-
level development capablllty. . IC demand has increased ten . fold Ain’
these ten years, in line with the appllcatlon of -ICs in various Lypes
of equipment and the decline in prices at an annual rate of 12 - 15%,
The price decline gave adverse effects on companies' profits, which
have already had heavy burden of the substantial 1nvestment in plant
and equipment. : . : :

on the other hand, exports; mainly to the United States, grew to
a considerable extent, exceedlng 40% of the: Xj'trillion oﬁtpute {The
annual growth rate of exports was 52% in the 1979-1983 perlod } At . the
same time, imports increased at an annual rate of 20%

{5) The information service industry

As computerization has advanced, the data processing business has
gradually grown, pldying a more important role  in the ‘Japanese
society. . Since 1970, such serviceés as . data processinhg, data supply,
and software development and supply have flourished as profltable'
businessés. Bs a result, many enterprises dedicated to such services
are established. It may be said, however, that the. information ser=
vice industry has not yét matured in light of the'inadeqﬁaté legal
protection of software rights, delayed arrangement: of ‘distribution
systems, and a low recognition of its value., As of 1983, the scale of
this industry was ¥1.1 trillion, and the numbey -of such companies
amounted to 1,000, but they are operated on a small to medium scale,

The composition of the information industry is as follows:

Software development and programming: 33%
Data processing service: g 29% -
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Data_ﬁase éervide:‘ ' ' : 7%
Pfoblems of'this area are:

(a) In software development -a large portion of production is done
on. an order bhasis for hardware producers,  Only a few software
products are sold separately as it is.

{b) In the case of data baseq, there are 916 data bases, of which 20
- 30% are domestic, and the remainder are foreign products.
Their annual sales are X80 billion, whic¢h is very small compared
to sales in the United States and advanced European countries.

_ It is expected, however, that sales will steadily grow due to
projections of increased demand, inprovement in the business climate,
and an increase in the prevalence of on-line networks.

4-1-4 'Trends of Computer Business
(1) Genéfal—purpose computers .

in the perlod from 1965 to 1970, computer deliveries showed a
substantlal increase of more "than 30% per year in quantity and value,
Although the.ensu1ng world recession resulting from the first oil eri-
$is lessened the increase rate in 1974, and caused a slight decrease
in 1975, ‘deliveries have continued to steadily rise, registering
37,218 units worth ¥1,468 billion in 1984 (Figure ITI-4-1).

LOOklng at  trends by computer slze, it is found that large and
Smicro- computers have shown a sharp increase, while medium ones are
slugglsh. This is due to an increase in the functional capablllty of
computers, - and also to the fact that improvements in communication
networks have 'increased the .demand for efficient on-line systems.
Units installed amounted to 184,678 worth ¥6,692 billion as of March
1985 (Figure IiI-4-2).

A breakdown of sales by-customer reveals that largest users is
_financial -business,  This sector leads 'general purpose computer
purchasing with annual purchases totalling Yi1.2 trillion, or 18% of
total sales. Within this sector, banks occupy the largest share of
13.6% (¥911.8 billion)., The distribution industry is second with ¥1
trillion in purchases, 16% of total sales; the electrical machinery
manufacturing industry is third, with ¥943 billion in purchases, or
-14%  of  total sales, Government and related organization purchases
stand at ¥766 billion (11% of sales} (Tables ITI-4-1 and 111-4-2}.

(2) Minicomputers

After 1970, the application of minicomputers was expanded to the
industrial control devices, as well as processors incorporated into
other systems, and demand'grew at an annual rate of more than 10% in
Quantityfand value. Minidomputer demand temporarily stagnated due to
a decline in investment in plant and equipment, and due to the wait-
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Table III—4e1' General-~Purpose Computer Operation

Cémbuters in Operation Computeis in Operation
“as .af Mar., 1982 - . as .of Mar. 1985
o No. of gystems 'Shafe No. of gystems Share
Size and Their Valua (%) and Their Value (%)
. ' (Millions of yen} - {Millions of Yen)
Large-scale 3,500 ¢ 3.3 4,844 ' 2.6
: : 2,678,120 56,8 3,738,921 56.0
Medium-scale 11,130 10.5 " 14,968 8.1
- ' 1,095,331 23,2 1,466,470 21,9
Small-scale 32,565 30.6 49,277 26,7
: 594, 294 12,6 B8E, p44 13.3
Very - 59,149 55,6 115,589 62.6
Small-scale : 348,675 .4 597,850 8.9
“Total ’ 106,344 100.0 184,678 i00.0

4,716,420 100.0 6,692,085 100,0

Source: JECC, JECC Note.

and-see attitude to_:antidipate the. introduction of a new 32 bit
machine in the 1982-1983:period. However, it is expected that demand,
mainly for 32 bit machines, will increase again at an annual rate of
10% after -1984. The demand for small-sized and low-priced minicom-
puters may be,. however, -eroded by rampant sales of microcomputers,;
which have been rapidly - improved in performance. Sales in 1983
totalled 9,170 units, worth ¥174 billion. As for. the breakdown, OEM
supply occupied nearly 40% of the units, with industrial control devi-
ces oécquing'éo% of -the total wvalue. Tt is expected that the mini-
computer will increase its share in network systems, communication
control, and scientific and technical computing {Figure III-4-3).

(3} Personal computer

In Japan,  the demand for personal computers has doubled every
year since the beginning of the 1980s, but the rate of annual increase
has fallen to 50%. since 1983, This figure is, however, still con-
siderably high, and a large increase can be expected in the future

. owing to further sophistication of machine, software accumulation, and
improved man-machine’ interfaces, mainly in the area of business-use
machines (Figure III-4-4).
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Pable I11-4-2 . General-Purpose Computer Opecation by Industry
(March 1985) :

'Mar. 1985

-Value(mil-

% of

- Ho. of Ayefége Value ‘
Industry System  lions of ven) per Systenm Totaltgi}ue)
Agriculture ' : 201 5,927 29,5 0.1
Forestry & hunting : 8O- AN 9.0 0.0
Fisheries & related products 258 - 4,297 16.7 0.1
Mining .228 5,580 24.5 0.1
Construction _ 4,675 94,702 . 20.3 1f4
Poodstuf £s 5,589 112,311 2041 1.7
Textiles & textile products 3,197 70,207 -22.0 1.0_
Pulp, paper & paper products . 1,389 25,845 18,6 0.4
Publishing & printing 1,709 61,394 35,9 0.9.
Chemicals & petroleum 6,110 217,873 35.7 3.2
Ceramics 1,392 38,350 27.6 0.6
fron & steel 1,517 167,250 110.3 2.5
Non-ferrous metals 2,918 90,072 30,9 1.4
Machinery : 3,555 117ﬁ809-' 33.1 1.8
Flectric machinery ) 7;532 . 943,200 125.2 14.1
wransportatlon machinery 2595 251,399 96.9_ 3.8
Precision machinery 1,571 654,075 40,8 1.0
Other manufacturing 6,047 105,577 17.5 1.6
Wholesale, retail & trade ' 81,609 1,047,497 12.8 15.7
Finance : ' , 7,564 911,783 120.5 13.6
Securities 390 110,556 283.5 1.7
Insurance - - 1,188 181,554 152.8 2.7
Real estate "t ' 610 7,895 12,9 T0LY
Transportation, telecomnms. 6,353 186,398 29.3 2.8
Gas and electricity 831 96,221 115.8 1.5
Service : ) _ i _
(Ordinary) =~ - 8,466 159,554 18.8 2.4
(Data processing) 10;548 417,788 39.6 6,2
Hospitals 2,108 48,723 23.1 0.7
Universities ‘ 1,510 186,060 123,2 2.8
Upper secondary schools 716 14,168 19.8 0.2
Other educational inst. 661 18,307 27.7 0.3
Municipal bodies 2,537 148,123 53,4 2.2
Hational government 1,278 169,626 132.7 2.5
Government-related org. 1,902 448,182 235.6° 6.7
Corporate bhodies and co-ops. 5,652 156,442 277 2.3
Religious organlzatlons _ 77 1,740 1 22.6 - 0,0
Others : 115 4,885 42,5 0.1
Total g _ : 184,678 6,692,085 36.2 100.0

Source: JECC, JECC Note.
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(4) Peripherals and terminals

In order to meet the increased demand for upgrqded:_cqmputer
systems (i.e.; on-line processing, distributed process%ngf_and;petwgrk-
systems), technical progress has been made in the areas Qf'p@rlppepals
and terminals. ‘The capadity-of‘external storage"deyices, ior;egample,_
has been enlarged and improved. . The display unit has been. diver-
sified, and the function of terminal has been compounded. Hgnce{ the
demand for peripheral and terminal equipment is-growinq rapidly. In.
addition to being upgraded in gquality, however, prices of such aquip- -
ment has been falling, intensifying competition for sales. . Moreover, .
it is expected that the growth of demand will be accelerated by the
extensive use of word processors and personal computers as terminals

{Figures II1I-4-5 and 1TI-4-6).
(5) Production of computers and related devices

The prodﬁctibn of computers and related devices in Japan “has
shown an average annual increase of 16,5% this decade, and reached ¥2
trillion in total saies in 1983. 1In particular, the following equip-
ment showed a sharp increase in annual sales of more than 20% (Table
TII-4-3): :

- External. storage devices

I/0 devices

- Communication control equipment
- Terminal

1

B

4-1-5 Import and Exgort Trends

Japan's exports of computers and related equipment exceeded ¥100
billion. in 1978, after which two-digit growth has been achieved every
year. The value of exports stood at ¥1,318 billion in 1984'repreSEnting
more than 40% of total domestic production. Of that, peripheral equip-
ment accounted for the highest percentage with 67% or ¥893 billion in
sales. - :

In 1973, imports first exceeded ¥100 billion; in 1980 they broke
the ¥200 billion mark. = In 1984, imports totalled ¥309 billion,
accounting for slightly more than 30% of the domestic demand. Although
Japan had a large deficit in trading such equipment for a long time,
exports exceeded imports for the first time in 1981, and since. 1982, the
gap has widened, ~The main importer of Japanese products'in 1984 was the’
United States, accounting for about 60% of the total, followed by West
Germany (9%) and the United Kingdom (6%). The largest exporter to Japan
is also the United States, accounting for about 80% of the total. As
far as. the computer trade with U.S.A. is concerned, exports exceeded
imports in 1982, Since then the gap has become even wider (Figures
1LI-4-7 and III-4-8).

170



YATEC  180In0S
YQIZL :80INOS

v, g8 22, I8, 0861
82
P 001 b8, £8. 28, I8 086!
\\\\
ﬁq\\
005k 7
..5..
/ sl
! 002
SATIDATTOD /
FO T -/
.—..-w
i Laoo”
[
..~ .
m 00¢
. _ Nmmvm
200"t ]
ﬁ )
/ 0051
\w._
7 8Le
_ F0ay
\--\
[~ SBTIBATTED r0s0’2
7O aunowy
\ . : TeUTEISL ® .\
. / exoudiang /
005"} / 008 e /
8Ee” i# ° / :
. _ o , F0S'2
- {spresnour) £68°2
Zaqumg
r 008 .
?cuo 3
. . usX IO _usZ 30
SUOTTITH - SUOTTTTE
: . S3TABATTEQ
susudtnbd Texeydrasd IO pusdl G-p-IXI =InbIg

. SPTASATTS]
JUBWETADE TRUTWISL IO puDity 9-p~ITI ainbTa

171



“(€86T = 8L8T) g&@oum TETWUUR sheissr IO wwwh a30USp SIINDTIx
raead snotaead sul o3 peseduco (%) UIMOIL JO s3ex P30usp sessyjusaed uT saanbrd 1 970N

* SIS ISEC 40DEL  :80AnOg

(tz Ly

(eeL)

Amﬁrv

{511) (€zZ 1)
G*9L - LS6 51 vze'tL [4:3 0 oLl LGS0 "1 . 868 ver TE30L
L ez (GL1) (06) (06) (GLL) (zs1) :
gL $s £v LE iy S 8¢ 214 SRDTADQ ATPTTTXRY
{0z ), (oz 1) (91) (eLt) (€Z 1) (sz1)
£ gL TAET L Lgs ‘L TosigfL L’ IV ozs 8er Te3ol
(Gii) (Liy) (8oL (6Li) (vv 1) (911) _
=02 9Ly 0sg O0E GLT 5€2 V9L gg jusudInby . [RUTHIDY
{ogt} {(zz ) (vZ1) (GLL} {pii) (oLt Juswdindy ToIIUD
0°62 Ly LT 72 8l gt ¢t UOTAVD TUTHWOD
(stt) {5z} (1z1) (8Li) (£11) (sz1)
r ez . £TL vEs wTh LGE L&z £9¢ gzl Juswdinby Texsydrasd
(zve) (te1) (621} (611) (riu) (621} S
69T 062 v0z 9gL T Lot g8 24 . §9DTART O/T
(LEL) (zz 1) (L) {gul) (z1t) (gz L} §30TAS(
861 (344 0¢t 0LT LET 861 GLL 56 aHe2035 TrUILIXRT
. )
_ - _ 7
{8ot) (gLl) (911) (Loty - (Lz L) (6Z 1) -
LUgL ZzL DLY L95 68Y 6GY (o] g1z SITUR UTRW
{93} {08&) {£01) (6£2) (L3 (£8)
501 zz Sz 8z Lz A £ A ®SQ) TOIIUCT
(GuL) (ozt) {4L8) {(su) (zzt) (zg L)
gzl QGL . Sy9 6L5 cov LYV Lo¢ cOT osodand-Teasuss
5 €851 z861 1861 086 | 6L61 gLGL £L61 VeI

LT3

(UBL 40 SUOT1ITIA)

Juswdirdd polelsd pue $i93NCWOD I0J SPUSIL UOTIONEOII C-p~IIT STIRL

172



8.

130I00S
B8

fannciy
08,

= 005

-

~UBA 1O
suieg -

“gsn pue wedeg

usemiaq sazodxH/saiTodul xoandwod

8 -y~III =anbTa

:90IN08

¥aran
vE. LR, 28, 18, 0g, 6L, 8L L 8L Si61
T T T T T T T | PR
=TT 02
\.......l.ul.l. 8 2t
e B21
o g —
- ! i e e
gazodul p rd - api 8 181
N “rk\..\....\--uv«t-r
\\\.\\mmm, e 502
" \\
80% \
Faaodns .\
trroudTaed |v\..
638
I
e5% 4
s
I
gig’y
0gs’t
vag o

syxedxy pue sazodal

SUOTTITH

agnnduod L -F-III sanbTta

173



4-7 Present State of Mechatronics in Japan-
Centering on the Numerical Control (NC) Machlne Tool Industry

4-2-1 Meaning and Classification of Mechatronics
(1) What is mechatronics?

The term mechatronics has not beeén speclflcally deflned up untll'
now. New developments in the mechanical industry hrouqht by a com-—
bination of wechanics -and electronlcs are generally called
"mechatronics” the newly coined word. E

The orlqln of the word. can. be traced back to “Meehatronlcs, a.
report on mechanical’ industries published in 1978 by the.Japan’ Soelety
for the Promotion of Mechanical Industries, Accordlnq to the report
the term is defined as follows: "The word mEChatronlC$ coined by
combining two words--MECHAnism and elecTRONICS, denotes mechanical
devices - constructed by comblnlng mechanlcal -elements and electronlc'
elements as apptoprlate. " The tendency to 1nteqrate ‘mechanics and_

electrenlcs which already existed has been intensified with the impact .

of the developmeént and prevalence of LSI techniques. Thus, a ‘group of
high performance machines with versatile functlone u51ng mlerocomu
puters has developed rapidly. Mechatronics may be 1nterpreted as the
new trend of 1ntegral uhitization of mechan1cs with electronlcs, or

information—oriented mechanics.”

What this means, in short, is .that the mechanical industry is
hecoming electronic. This takes the form of replacement of mechanical
parts with electronic parts, and also seeks: better cost performance by

their organic combination with mechanical parts.  Those replacement -

may be partial or full, pParts with electronic functions. as mentloned
here include microprocessors, operation amplifiers, AD-DA (analog- to
digital - digital teo analog) -converters, etc. In the history of
mechanical technology development today's new functicons:may ke called
“mechanisms with a nerve system,” or "intelligent machines{”

‘What made it possible to endow machines with intelligence was the
introduction of one-chip TICs (integrated circuits) in 1975. the
development of mechatronics was further enhanced after this date
{refer to Figure I1I-4-9). Today, technology which supports mechatro-
nics is roughly divided into three categories. . The first dncludes
microelectronic techniques (such as LSIs} having thinking and
decision-making functions; the second includes sensor techniques for
1lsten1ng and with which input and output of information are perfor-
med; and: the third includes actuator technlques which represent the
kinetic function. ‘The field of mechatronics consists of these three
categories.

(2) Mechatronic classifications
Mechatronic devices may be roughly divided into the follewiné

four groups using  such criteria as replacement. of mechanical func-
tions, provision of electronic functions, organic combination of
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Figure 1I1-4-9 Progress of Transition from Mechanics to Eiecﬁronic;~
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méchaniCaljand‘eledtronic functions, etc.

The first group “of mechaLronlc 1tems are thoge. highly advanced
conventional méchanical products uqlng gophisticated control functions

'employlng ‘electronic elements to' be integrated into the mechanical
xequipment for: hlgher performance or more diversified functions. In

"thiq group.” are NC.-machine tools,_ industrial robots, electronically
controlled englnes, antl Skld brakes, etc.

-The Second group of mechatronlc items -are those in whlch their
mechanlcal cqntrol ‘méchanisms  have been - partially. replaced with
1electronlc 1elemehts'”resultingi-in the. successful coexistence of
mechanics. and -electronics.: One such example -is electronic sewing
machines using c¢dams and other mechanical parts . which have been
replaced thh electronlc elements.

_ The thlrd group ‘of ‘mechatronic items are those whose mechanisms
in most cases dealt larqely with information and have been almost

completely replaced with electronic elements. Bmong the examples of

this type_ are . digital - watches, "“portable calculators, .push button
Lelephones, etc,” Of special note is the fact that the items of this

group have been provided. with new functions which would have been
1nconce1vable_w1th conventional mechanisms.

" The fourth group includes miscellaneous items or those which are
not 'included in any of the other groups. BAmong these are those items
using rather simple mechanisms, though electronic elements have been
added, such as -electri¢ home appliances.. Items in which electronic
celements’ play leading roles Dput coexist with mechanical functions,
‘such as “in 1nformat10n equipment and copying machines, also fall in
thls category. :

-(3) Technologlcal background

As 'technologlcal background to support the prevalence of
mechatronics, it is sufficient to point to the large accumulation of
-computer'control technology and rapid development of LSI technology
‘which have  brought .about the current . supply of microcomputers and
their- perlpheral ‘devices at extremely low cost. This technology has
.- provided ‘an: actual means of knowledge intensification in the mecha-
nisms’ ‘themselves. it is apparent that LSI elements for microcom-
puters, perlpheral ‘devices, sensors, etc,, will keep on developing.
Consequéntly, it is expected that "intelligent" mechatronic  products
will -develop steadlly and rlpen on the forefront of new mechanical
technology.

E(4) Characterlstlcs of mechatronlc products
{a) With“.the -various advantages. electronics provide,. mechatronic
products. are expected ' to have additional programmability and

flexibility compared to purely mechanical products and to
become functionally flexible machines.
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(b} The 1nt10ductlon of electronics alleVLates %patlal restrlctlona,

facilitating a freer hand in mechanical design,  Also, since
electronic parts facilitate the changlng ‘of wachine fungtions,
nodel chanqes of various types: may be done easily. Further,
machines equipped with memory cells are . provided with additional
functions and programmability, thus meroved mechanlcal operabi-
lity is obtained. -On the other hand, proper operation of the
new products will require thorough knowledge of their functions,
and the importance'of insgtruction manuals will increase.

{(c) Among mechatronlc products, items of hlgher and more dlversafled
functions are expected to be: developed, and with the allevlatlon

of spatla] restrictions, freedom in . desgign will increase.
Design may well become the decisive factor in the wvalue of such
products. .

(5) Present state of mechatronic products

Mechatronic. products are so numerous that it is impossible to
discuss all of them, The followings  are observations on 19 items
including development history; points of introduction of mechatronic
technology and the resulting effect on their development. '

(a} Electric discharge machines

Electric discharge machines were put into practical use around
1950, They were used..for surface processing. in those 'days. In
about 1968, wire-cut electric discharge machines for practical use
were developed; then they . were further developed “inte computer
controlled wire~cut electric . discharge  machines by about 1975,
Electric discharge processing, being non-contact processing, enables
processing of hard-to-cut materials, and.thus enlarged the field of
shape-processing of complex forms using computer controlled wire-
cutting (including taper cutting). '

{(b) Laser scalpels

Around 1970, CO; 1laser scalpels was developed, and direct
cutting with blades was replaced by non-contact type cutting.
Application with additional control functions using NC are -also
possible. '

(c) Laser machine tools

As compared with other electronic devices ineorpofating LCs and
L8Is, laser  processing features the introduction ‘of NC for the
tool's movement. Providing non-contact cutting, it has expanded the
range of such processes as welding, cutting and heat processing of
hard-to-process materials. -The expansion of these abilities is now
being attempted using higher powered lasers.

(&) Electronic watches

In 1969, analoy watches using guartz oscillators were develop-
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- ed, and:in 1973, digital watches of the: same type were introduced,
These were wmade possible by replacing mechanical information pro-
cegsing with electronics and using the added controlling functions of
electronic technology to create complex products.

- .{e) Portable calculators

Y Eléctronic caldéulators were of ‘the vacuum tube type in 1960.
They were transistorized in 1964. The transition to the IC and LSI
- stages took-the form of what ig called the one-chip electronic calcu-
lator .in 1971. This.item is also making remarkable progress toward
smaller and thinner sizes and achieving higher performance, Further
‘development providing a means for printing is expected.

{(f) Electronic scales with price displays

The change from the analog to digital type took place in about
1968, A transition again. occurred in 1979 with the adoption of load
cells and microcomputers, resulting in the elimination of spring
mechanisms,

(g) Ele¢tronic cash registers

Mechéniéal inféormation processing was replaced with ICs in 1969,
and. microcomputers were. introduced in 1975, Thus the change to the
- digital system took place with the introduction of electronics.

~{h) Word processor

In 1964, the Japanese-language:word processor was developed by
incorporating a'magnetic tape within a electric typewriter. Japanese
word processors, as seen today, appeared in about 1981 or 82, and a
rapid’ development.  has been undergoing toward higher functions and
lower prices. : .

(1) Pull electronic switchhoards

In . the latter half of the 1970s, it ﬁook place a change from the
crossbar ' switchboard to. the analog-type. semi~electronic switchboard,
and then to the digital-type full electronic switchboard.

{j) Injection molding machines

For improvement in accuracy and repeatability, process control
{feedback control) is now performed, and even group control has been

made possible.
(k)_Packihg machines

Various types of automatic packing machines have been manufac-
tured since about 1950, The mechanical adjustment of these machines
had required great skill before the introduction of automated
‘machine. In 1978, the mechanical control mechanism was replaced with
microcomputer control,. with the aims of improvement in reliability,
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minimization: of packing materlal loss and reduction ‘in time requ:red
for adjustment., :

(l) Agllcultural machlnes

In 1977, auLomatlc mach1neq with mechanlcal control mechanlsms

were replaced w1th automatic control’ systems,'and in 1978, drylng_-

machines equipped with microcomputers were developed.. It is  said
that the lntroductlon of  electronics - 'lnto combines - and - ‘rice
transp]anters has nearly reached’ completlon.. . Introduction of
electronics into tractors has accomplished unitization of the engine
section and wmoving parts, and automatic control of -speed and power.

(m)} Electronic sewing machines

In 1966, zigzag machines, or the so-called second generation
sewing machines, were developed.  ® Electronic sewing machines with
microcomputers {third generation sewing machines), instead of cam-
driving mechanisms, were developed in 1$77. :

(n) Electronic cameras

In 1964, EE cameras with built-in electroni¢ light meters, came
along; then in 1976, cameras equipped with CPUs, and in. 1978, cameras
with automatic focusing were marketed. ' .The combined replacement of
mechanical control with electronic control  and  the addition  of
electronic control functions was accompllshed. The resulting simpli-
fication ‘of operation is well-known, but there was also another
effect, that of reducing the number of mechanical parts.

{o) Automobiles.

Examples of eleétronic control in fuel injection systems can bhe
traced as far back as 1957 when vacuum tube type systems were -used,
They were transistorized. in 1966 and microcomputers were added in
1978, Government regulations on exhaust gas emissions- are. sald ko
have accelerated the adoption of electronic control of fuel 1njec—
tion. The introduction of electronics into the field of automobiles
started with the application of ICs for requlators, anti- skid devi-
ces, ignition ‘devices, ‘alarm- devices, etc. . The aforementioned
electronic control of engines is still in progress now, Application
of electronics to automatic transmissions is expected to follow.

{(p) Motorcytles

Motorcycles equipbed with wmicrocomputers for-‘electronicélly
controlled fuel injection systems were marketed in 1980, Safety con-
firmation systems with 1iquid crystal displays is also mounted on
motorcycles.

{q) Copying machines

In the -1950s, diazo proceés copying machines became popular. In
the 1960s, direct electrostatic copiers, and in the 1970s, indirect-
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type. electrostalic copiers £followed, it. Copying machines gained
complexity and intelligence with the . introduction of wmicrocomputers
in sequence control circuits,. effecting acceleration in operation,
stabilization of pictures, reduction in the number of parts, etc.

{r) Electronié typewriters

European language ‘typewriters equlpped with wicrocomputers were
-first marketed in 1978,

(s)‘Electric-home appliéndes

_ The rate of appllcatlon of mlcrOCompuLers to electric home
_ appllances ranges from 10 to 70% aiming at the addition of new func-
tions, achieving optlmum enerqy congervation, minimizing the number
of mechanical parts and reinforcing program functions.

(6) Effects of the introduction of. mechatronics

The introduction of mechatronics has exerted a strong influence on
the Japanese meéchanical industry. Those characteristics are; the
creatlon of . a larger market, the progress of mechatronics ahead of
Western developed nations, the improvements in the export structure and
the change in market structure. .The details are as follows:

(a) Creation of a larger market

_Replacement. of mechanical parts with electronical ones, or com-
bination o©f mechanical parts 'and electronic ones, has resulted in
smaller and lighter, yet more reliable machines and final products.

. Having more: CUmplex functions . and higher perxformance than conven-
tional products, these items have satisfied users' needs and created
greater market demand,

(b} Progress of mechatronics ahead of Western developed nations

~Such rapid progress from mechanics to electronics has spurred
innovation and replacement of eguipment and triggered the adoption of
flexible 'production lines and group management of production pro-
cesses, . Flectronically. automated egquipment, such as industrial
robots and NC machine tools, have been proven the most effective
means of cutting costs, specifically in the areas of streamlining,
-labor conservation and improvements in quality.

(c) Improvements in the export structufe

It is expécted that our industry will occupy a position of com-
parative supremacy in the field of electronically sophisticated
machinery. = Hopefully, it will grow as a major sector of the
country?s_ekport industry alongside conventional mass-~produced con-

‘ sumer goods.
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(a) Chdnge in market structure

Progress in- the lntegratlon and combination. of parts: due to the
development of semiconductor technology has  resulted in a drasLlc'
decrease in the number of ‘machine parts. = And- importance of mechani-
cal adjustments and TPpalr at- the retail lavel using man power - has
diminished. 'It trlggered the reorganlzatlon of sales channels.

In these ways, it .can be geen " that’ technlcal 1nn0vat10h in
electronics and -the progres s$ in 1ntroauclng' electronlcs 1nto . the
mechanical " industry have taken effect and solidified  in this country
ahead of the developed nations, As & result, Japanese industyry -is
entering new period of development, ' '

(7) Current stafue'of_the spread of mechatronic equipmeht aﬁdjdevioes

The spread of mechatronics is. well represented by the aggr8551ve
attitude of small and -medium sized companies. Accordlng to: the'
research of Small and Medium Enterprise Agency (SMEA),  the “shipped
amount of NC machine tools for small and -medium enterprlses 1ncreased
by 26.8 times from 1970 to 1982, and the proportion of the ‘shipped
amount to small and medium enterprlses to the ShlPPEG amount to all
sizes enterprises also increased .from .7%:to 59.3%, ~According -to
"Research of the Current-State of Manufacturers' Management Aotlvltles"
by the SMEA (Dec¢. 1983), only 18% . of small businesses had introduced
mechatronic equipment three years ago, but more than 30% of them have
now done so (Figure I11-4-10). Also, of the small manufacturers who
have not intreoduced mechatronic equipnent and. devices so far; 37% want
to introduce them within 3 years, so application. of mechatronic “tech~
nology to the production processes of smaller manufacturers is expected
to increase even more. ' R '

4--2-2 NC Machine Tools as a Representative Case for Mechatronics

(1) Characteristics and development of NC machine tools

NC machine tools'are'machlnes of hlgh performance and diversified
functions that perform automatic processing by encodlng 1nf0rmat10n,

such as dlmen51ons and shapes for cutting.
Their characteristics are:

{a) Bbility to cope with a shortaqe of skllled workers by numorlcal
encodlnq operation

{b) Improvement in operatlon ‘consistency and proce351ng accuracy,
' thus lowerlng the defect percentage

{c) Slmpllflcatlon of - complex processing

{d) Reduction in processing time

{e) Ability to accomodate productlon of small quantltles of many
kinds of products

The classificatione of NC mechine-tools are based on conventiohal
ways: turning machines, drilling machines, boring machines, milling
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Figure TII-4-10 - State of Introduction of Equipment and
, Devices for Mechatronics
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‘machines, grinding machines and special purpose machines. 1In addition
to the above, new bLypes of machines, such as the NC electron discharge
machine ‘whiech uses electron discharge phenomena,  and machining centers
which are complex machine tools capable of performing several types of
processing (drill, boring, etc,), have appeared. Recently, in response
to the demands of machine tool. users for higher efficiency and unmanned
operationy"manufacturers- are becoming. more system oriented. and
machining centers (hereinafter referred to as MCs) are drawing special
~attention. The latest MCs are provided with automatic tool changing
‘devices- (ATCs) and are equipped with more than 40 - 50 tools as well as
‘antomatic - workpiece supply functions, mounting/dismounting - devices
(pallet changers) and automatic check devices, which makes possible
unmanned operation. of  the entire unit.  Furthermore, unmanned pro-
cessing systems, using groups of MCs connected by a computer - forming
automatic processing lines, are being developed now.

] _?Duringithé-past 30 years since NC machine tools first appeafed_in
1952 in the USA, circuit techniques for NC units developed in accor-
dance with the dévelopment of electronics.. The present NC units are of
the 5th generaticn, or those equipped with one-chip microprocessors,
The first' géneration, which were with vacuum tubes appeared in 1952,
gave way to the development of transistorized units in 1959; the third
generation, with the introduction of ICg in 1965 was followed by the

" fourth generation CHCs (computer NCs} equipped with minicomputers using
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Figure XLII-4-11 Development of NC Machines and Processing System Engineering
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- Figure III-4-12 Fxample of Mechatronic Application in
: a Machining Center
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L8Is, which were regarded as the symbol of the new generation.
Finally, fifth generation machines, from 1974 to the present, are CNC's
equipped with microprocessors, The period on from the 1970s may be
‘called the period of computer control, Recently, CNC functions have
expanded to the dialogue-type programming for practical use. At any
rate,’ RC machines are making further progress in the 1980s. Figure
IIT-4-11 -shows the development of  NC machine toecls and proce851ng
system technlques in Japan.

(22 Mechatronics in NC machine tools’

Mechatroni¢s~applied sections of NC'_machine tools are roughly
divided into the NC operating section, servo control section, segquence
control section, and measuring and monitoring control section. An
example of mechatronics application in a horizontal machining center is
shown  in Figure III-4-12 {being a 1983 example, it is not the most
recent type). '

Almost all MnNC operatlng ‘sections are of the CNC type using a
microprocessor with keyboard and CRT attached. Most of them use 8-bit
cells (Intel 8085, Zilog Z 80 or the eguivalent), though 16-bit cells
{Intel 8086 or equivalent) are alsc in use now. Progress in the use of
32-bit cells is being made.

‘Memory cells aré mainly core, ROM and RAM, and have capacities of
2K to 64K bytes in total. 4M babbule memories are also in use.
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The recent increase in ‘memory capacities. of (NG systems 1s
1ema1kah1e. This has expanded the range - of applicable software,
resulting in a drastic broadenlnq of automatlc and system functions,

Figure III-4~13 shows the recent lncrease in goftware and memery capa-

city at a manufacturing company,-

Figure III-4-13 Increase in Memory Capacity and Change in Software
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{3} supply and demand structure of NC machlne tools'

- Japan's output of NC machine . tools in 1984' amounted to 589.9
billion yen., The number  of units’ produced An the same years ' was
38,036, of the total production of. machine . tools in Japan, those
figures amount to 68% and 22% respectively., NC machlne tools may be
said to cccupy about ?D% of the wachine teol 1ndustry of Japan. '

NC turnlnq machines and NC machlnlng centers are representatlve of
the NC machine tool 1ndustry‘ as a.- whole.. ~NC turnlng' machines and

machining centers occupy 33% and ‘36% respectlvely of the total- output
of ‘all RNC machlne “tools:  Production ‘of machine tools progressed-
favorably, espec1ally in ©1984, and recorded a remarkable increase of
38% over the precedlng year.  This was due. to strong demands ‘both in
the domestic and overseas markets. A 45% 1ncrease in exports over the
préceding year is seen as the key factor in thls dramatic rise.
Exports of NC mach:ne tools in 1984 amounted - to 274,8 bllllon yen.

The background of such a large scale expansion- of these machines
in this country worth to be. con31dered. ~During the period of rapid
economic growth in the late 1960s, when equipment investment was at its

height, the need ‘for such machines -as ‘measures. to - gounteract the

186



" increasing qhortage of skllled .lahor

grew. Then,. -during  the period
following the: first olil erisis in 1973, introduction of these machines
was - promoted as a way of Elghtlnq rising costs, specifically as a wmeans
for ‘labor- sav1ng and - streamllnlng. After the second oil crisis in
1979,;. along w1th severe requlrements for cost cuts and 1mprovement in

'quallty, the 1owerlng of prices of these machines accelerated popularl—

zation among sinaller enterprises.

As: for the export market, increased

sales can be attrlbuted to the advantages prev1ously pointed . out:

S {a) Ablllty to cope with. a shortage of skilled workers by puneri-
: 'cally controlling operatlon processes
Improvement in proce531ng consistency and lowering of the per-
centage of defetétive producis
‘(¢) Facilitation of complex processes

{d@) Reduction in processing time

(e) Bbility to accommodate production of small guantities of

‘kinds of products.

By
various

-in Japan is relatively con-~
while in Western nations
The

‘The demand for NC machine tools
centrated ‘on machines for general purposes,
the demand for complex specialized processes ‘are emphasxzed.

“‘general purpose type of- machines fit the needs of Western nations for

cost reductions after the second oil ‘crisis, which accelerated the
export of such machines from. Japan. The current trends of Japanese
machine tools is shown in Tables TII-4-4 and II1-4-5.

Table IXI-4-4  Trends of Production of NC Machines

{Millions of USS$)

1981

05 G2 0% =T~ 4D T B G BN

US$1=202 Yen (the end of Nov. 1985, IFS)
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BY Amount 1980 1982 1083 1984
1. NC Turniug Machlne 755 798 694 601 955
2. NC Drliling Machine - 1o 1 -9 21 24
_ 3. .NC. Borlog Machine : 40 63 56 50 51
4. NC MEIlltnd Machine 93 152 168 167 173
5. NC Grindino Machine . : 17 21 29 20 58
G. NC Speclal Purpose Machine 32 58 44 74 152
7. NC Electric, Discharge Machine (EDM) 162 197 244 302 370
7-1. NC EDM with Wire ’ i ' 156 171 200 254
8. NC Machlntg Cenler (MC) 552 819 sol 825 1,058
8~1. Vertical MG 266 402 373 286 533
§-2. Hoerlzontal MC 277 385 318 326 378
7. Olher NC Machine. 20 30 38 44 83
Total 1,680 2,149 2,088 2.112 2.8920
BY Unkts 1980 1981 1982 1983 1984
. HC Tturning Machine 12,007 12,133 10,344 {0,020 16,555
. NC Drilling Machine 249 360 20t 501 G631
. NC Borlng Machlue 103 . tae . 139 140 215
. NC Milling Machline £,451 2,381 2,331 2,468 2,775
,NC Grinding Machline : 154 2345 294 343 671
. NC Spectal Purpose Machine 101 163 137 497 1,193
. NC Electric Discharge Machine (EDM) 2,566 3,020 3.534 4,233 5,034
~1. NC EDM with Wire. 2,379 2,435 2,659 3,451
..NC. Machinig Center (MC): 5,231 7,394 G,942. 7,794 10,252
~1. Vertical MC . 2,937 4,682 4,220 4,722 G,5488
-2. flortzontal MC {84} 2,368 1,852 2,035 2,567
9. OLher- NC Machine 196 224 216 415 710
Total 22, Da? 25 926 24,138 26,408 38,036
Source: MITI, Yearbook of Machlnery Statistics.
Note: The USS amounts are converted from Yen with the exchange rate
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