Current measures include loans from BANADE to medium and small
enterprises; ~grants for NC-related studies. in colleges and
universities; and budget allocation to the R&D Center for Machine
Tools - (CTMHER) in the National Institute for. Industrial Technology
{(INTI) .

Meanwhile, the. government of Cordoba Province is constructing a
technology center, .aiming to cooperate with companies in technology
“training and R&D. In addition, a part of the center is expected to bhe
‘allocated to an NC group led by Prof. Apostoli of the National
Technoloqical Collede. Main objectives of the group are development
of .NC ‘units,  development of CAD systems, research on automatic
programming such as. automatically programmed tools (APTs), and the
commercialization of flexible manufacturing systems (FMSs}). In
addition, based on the results of these activities, the group held a
Zz-month seminar. in 1985 on FMSs, robots and artificial intelligence,
with attendants from five countries. It was the first time such a
seminar had taken place in Latin America.

The . activities ~of the federal and provincial governments to
promote the NC machine tool industry are being carried cut separately.
There is not enough- integrated measures to expand the demand, basic

- guidelines to promote the technology and clear philosophy on how to
encourage the NC machine tool industry. To improve this situation,
federal . incentive schemes, such as government loans, investment
credits, subsidies and preferential treatment in international trade
should be introduced.

As for technological measures, though certain schemes implemented
by provincial governments ~are gaining positive . results, no
coordination is.evident for the feedback of the research results in
such organizations as the technology center, the NC group. For the
effective use of the limited funds available, ways to achieve positive
results ~with clarified targets and well coordination should be
investigated.

The level of research taking place in research institutes in
colleges has not fallen behind so much from that of advanced
countries. . Concrete research through industry-university cooperation
should bhe performed so that academic studies can help the R&D needs of
private companies.

3-3-3 Suggestions
(1).C1arifitation of targets of promotional measures

What should be clearly defined at first are the priority of
development targets, funds availability, provisions.of incentives and
duration .of measurers. In Japan, for instance, various measures
existed focused on the development of small and medium NC machine
tools, with development term of 5 to 10 years: These measures are, 1)
basic promotional measures established under the “Temporary Measures
Law - for .the Promotion of Specific  Machinery and Information
Industries",  enacted in 1978 with 7 years duration, and 2)
preferential taxalbion treatment in the form of special depreciation
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allowances for specified'composite machines, and special system . for
streamlining machines for medium and. small uompan1es.. Measures to
modernize facilities necessary for the domestic productaon of NC
machlne tools are essentlal for Argentlna. .

(2) Promotion of demand expansion

The most. . urgent problem is how to  increase domestic demand.
puring the 'survey, it was mentloned that there is a4 plan to double the
currently existing 500 units of NC machines: in the coming five years.
To realize such . plans, well ecoordinated efforts should be made to
create new markets by developlng the market in several industries such
as electric machinery. - Also it is -important to develop the
replacement needs of a vast number of old machines. :

Measures Ffor market @ expansion are very important, - ahd. the
following measurers are suggested. : ' '

1) Preferential taxation treatment:  Coordinated policies to
accelerate purchase incentives {BANADE  loans), investment tax
credits and gpecial depréciations must be 1mplement9d .Also. the
scrap-and-build schemes of existing machines will be effective to
expand domestic markets —and . to. _modernize .old | facilities.
Preferential  treatment . should . be provided - for such
scrap-and-build schemes, so that some percentage of . the initial
cost of a scrapped machine can be treated as expense and a
special depreciation allowance can be applled to a2 new machine
that replaces a scrapped machlne.

2). Encouragement of diffusion of NC machines: Set up of facilities
for diffusion of NC machine in major industrial vcities is

important.

3) Care must be taken regarding import duties to avoid the excessive
protection for domestic manufacturers.

(3) Development of technology
it is said that the history of the machine tool" industry
symbolizes that of technological development. of all industries. In

Argentlna, it is also important to establish the NC technoloqy

Here proposed are ideas for policies to - improve the'technological
level of NC machine in Argentina.

1) The following two items are useful as policies for this purpose.

~ Tax reductions on R&D expenditures
~ Establishment of subsiding systems for R&D

2) Strengthening of technical training
NC technology must: be established'tHIOUqh the proper combination
of hardware and software. Long-term programs should be designed -

. to train. NC engineers to perform new tasks, with special
consideration on - the training. of system engineers  {SEs)  to
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deVeIQp computer - software. The need for syétem engineers will
‘become. - strorger as the field system engineering for various
fields including factory automation (FA) grows.

There -are 'very. few technical training centers because of the
long-held belief that ecn-the-job training is the best method of
tralning. However, lbecause of the strong requests for
technological - accumulation, - the strengthening of technical
training is important.

3) National'-technological research institute - review on machine
tool ecenters in CINTI. and establishment of integrated NC
technological center

The NC technology has not only directly improved machining
techniques and production technology, but also indirectly
influence “the Argentine industry as a whole to improve the
efficiency and quality of production.

Therefore, the establishment of an integrated technological
center is ‘suggested be considered in order to develop and diffuse
technologies and -software for not only NC machine tools but alsoc
robotics, CAD/CAM - and automation, whereby the above-mentioned
technical training centers may be included in this center as
infragtructures, '

4)  Introduction of advanced technology in other countries

Sending engineers of WNC machine to advanced countries for
training should be promoted.

(4} Nationwide campaian to enhance awareness of produclt guality
Few campaigns. exist in Latin America to improve product quality
and productivity. Quality control (QC) activities and QC circles at

factory, and establishment of organizations such as Japan's
Productivity Center and Japan Management Association is suggested.
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3-3-A

Appendix: Profiles of Surveyed Companies

(1) NC machine tool manufactufes

{a) Turri S.Af (Buenos Alires)

1)

2)

3)

4)

A famlly company estabILQhed in l93/m It started 'aSsembling
geneval purpose lathes in ]94), and ig Lhe leader in quallty and
production in Argentlna s lathe 1ndustry

The operating rate is as low as . 40% now._ “The number of regular
workers fell to..30% of its peak (250 in 1979) in. 1981. The
number -of direct labor is around 90, with. . an, additional ' 20
technicians (high school graduates), 8 engineers (college
graduates) and ? supervisors {foremen) . ‘The monthly wage varies
between U55200 and US$300.

The company 15 now produ01ng two types of NC machtnp tools {with
additional production plan of 2 types scheduled after. the Machine
Tool Show '86), 20 types of couventional lathes (T160 -.400) and
2 types of milling machine. Ac¢cording to production schedules,
30 to 36 units of NC machine tools will be manufactured in 1986,
roughly double of last yeaxr's record of 14 units.

The company is establlshlng its NC- r@lated technologles under a
S5-year (1984-1989) license contract with Takizawa JTron Works, a
Japanese “firm. Major components are imported from. Japan, NC
devices and servomotors are made by FUNAC, ball screws by Niigata
Engineering, and heads and saddles by itself. Its first NC
product was completed under its own design in 1979. {The company
has manufactured 45 Turri TN 360 CNC in the past ten years.)

(b) PROMECOR S.R.L., (Cordoba)

1}

2)

3)

Key points on product development

The company relies heavily on two areas. The first is the
development of products through its own technology. The second
is services to customers - aiming at establishing domestic. and
overseas sales networks capable of providing sufficient
after-sales services for ite products.  hAs a result of this
policy, the company has built plants in Venezuela (in 1979} and
in Brazil. :

Machines developed and under development

The company started development of NC machines in 1979, and went
into production in 1982 with sales beginning in 1984, The
machines that have been developed are NC lathes (small medlum
and large) and MCs (horizontal and vertical), and those under
development are FMSs.

Components: NC devices. (made . by Siemens), ball screws and
positioning devices (optical} are imported from West Germany.

-There are no imports from Japan because of the long distance to

transport and the necessary after-sale sgervices.
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4) Sales volume: Still small with NC lathes and HMCs, Sales

including traditional typesg in 1985 stood at US$7 million. The
company has supplied some 40% of the specialized machines .to
produce Renault Automobiles in Argentina., There are 22 employees
in. the Planning and Designing Department, of which 10 are
engineers in the fields of electronics, mechanical engineering,

‘electric engineering, and pneumatic and hydraulic technology.

(¢} CORACERO 5.A. {Cordoba)

1)

2)

3)

The company, established in 1959, produces specialized machines
for automated manufacturing, with the main users being
Mercedes-Benz, Ford and Piat, as well as tractor makers such as

‘Massey-IFerguson, John Deer, Perkins, Duetz and Eaton.

The company first introduced NC technology in response - to
customer: ‘demand. - The Ffirst NC lathe, displayed in the Machine
Tool Show held in May 1986, will be the main production item in
future. Other products are a large (TAVR CNC) and small (CAYP
50) NC milling machine, although MCs are now in the designing
stage. The company develops products under its own efforts hy
employing the Siemens-810, an NC unit.

Needs in various industries are revolve. arournd. the moedernization
‘and rationalization of plants in order to improve product guality

by replacing old machines, a shift which has led to expansion of
the domestic markel.

{(d) DARJE S.A, (Buenos Aires)

1)

2)

3)

Established in 1960, the company specializes in the manufacture
of milling machire. The number of employees, after peaking in
1979 at 75; has decreased steadily, and is now 40, including five
design-sales engineers and ten technicians.

The company made inrcads into the field of NC machines in 19279 by
producing the AL-63-B4 NC milling machine under license contract
with San Kocco Ine., an Italian firm. The company exhibited
DARJE Series 7, a series of machines developed through its own

" technologies, in the Machine Tool Show in May 1986, The series

consists of seven types of machines, all of which wmeet
internaticnal standards, This development has meant the
abandoning of the production of the company's traditional types
of machines. ’

Response ‘to the market: The demand on vertical milling machine
accounts for 80% of the market.  The need for NC milling machine
has been recently increasing, especially due to demand for parts

- for automobiles. The  company reportedly has decided not to

commence preoduction of machines other than milling machine,
although some MCs will be displayed in a exhibition scheduled in
1988, 1In Argentina, the main reason for the introduction of HNC
machines is the lack of skilled workers, which has resulted from
a) much fewer youths who want to become technicians due to the
stagnant'situation of industrial sector, b} technical training
programs in schools which do not fit advanced technologies.
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4}

Salés records: USS$60,000 on a monthly average in 1986,

{2} NC machine tool users

(a) RESORTES ARGENTINA S.A.I.C, (Cordcba)

1)

2)

3)

The compahy manufactures all - kinds of  coil ' springs: for

antomobiles except suspension springs; with sLalnless steel wires
of 0.3 to 13 mm diameter which are imported (48% of 1mp0rt duty) .

Monthly production is around. US$150, 000 and it employs . 75
workers, 59 of which are rull lee. : EE o

The company, fully owned by the BURNAS group of the- USA untll'
1982, 85% of capital is owned by Argentine dinterests and 15%'
owned by U.S. interests. .Thus +the bulk of its prodqctlon
technology has come "from BURNAS. . Production equipment consists
of special machines, W1th llVeu of arotind 20 years for some and 5
to 6 years for others. - Small machines- are manufactured
domestically but - the larger “types. must - be '1mported Mast
machines were- replaced 5 years ago, and.. automated machines will
be installed in the future,. ‘A m1n1~computer with 15 terminals of

RCA has been. 1nstalled for accountlng and pxoductlon contro]

Quality control has - been achleved throuqh control manuals, A
system has been established to trace. the: cause of defects in
materials, facilities ~and production methods: It plans to

introduce inspection devices from Mitsutoyo in Japan.

(b} METALURGICA ROMA S§.C.C. (Cordoba)

1

2)

Sales reached US$1.5 million in 1985, but were less than US$0.2
million for the first half of 1986. - It produces machined parts,
most of which. are custom designed, such as printer parts for IBM,
gear columps for NC machines for Turri, and transmission boxes
for Ford Brazil. '

Three have been 'installed. (one MV 35 and -two MH 63s) from Mori
Seiki, and one unit (BMC-6B) from Shibaura Kikai, because of the
necessity to equip MCs in their role as a supplier to .IBM. . It
introduced measuring devices from Mltsutoyo at. a lee when the
first MC was purchased

The first NC machine was introduced from Japan in 1280, because

of the "low price and short delivery term.  In 1983, some
representatives of Mori Seiki visited the plant and sold the
machines on credit. = The maintenance of these machines is

performed by a service agent in Buenos Alres.
The néw machines to be:installed_in the future, though depending

on machining accuracy, might be procured from BArgentine NC
machine tool manufacturer. : :
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(c) VLNTURI HNOS , S.A, (Cordoba)

1

2)

3)

4}

_Founded “in 1959,. the company is manufacturing parts for

agricultural'machinery,_mainly tractors, which accounts for some
85% of present production, It started to . import and sell
hydraulic pumps and motors from Linde in West Germany, and later
began production themselves. At the same time, it began the
production of " forklift trucks under license, It 1is also

producing steamrollers.

The current monthly sales figures includes US$1 million for parts

and US$0.35 millien for forklift trucks. The number of employees
peaked'at 38Q'in 1977, fell to 110 in 198B0-1981, and is now 260.
The present operatihg rate. is 30% to 35%, fairly normal for the

domestic market. It produced parts for 2¢,000 forklift trucks in

1977, :but this figure has dropped to 6,000 trucks at present.

Three NC machines (SR-1 to SR-3) and two MCs. (MV 35 and MH 61)
were introduced. from Mori Seiki in 1984 when it began production
of forklift trucks. It will buy domestically produced NC lathes
in future, but will continue to import MCs which depend on a high
degree of. preciseness. Domestic MCs were of low guality in their
early sStage .of development, but-have improved since then. -While
industrial modernization is boosting the demand for NC machines
and MCs, only very few manufacturers of these machines are able
to respond to such expansion. Venturi has installed the IBM 36
series computers which will be sufficient to perform management
tasks for the next ten years.

Main destinations of parts are MASSEY-FERGUSCHN, Dusetz, Fiat
group and Zone Deer.
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3=4 World Trend of Computer-related Industry

3-4-1  Introduction

(1) Characteristics of information industry (computer-related’
industry) :

The impacts of the information industry on. human Llife are’
comparable to those of the Industrial Revolution. The continued
growth of the information “industry is considered to be . inevitable
in the process of social modernization. .. Supported - by the
development = of . the ' computer - and . the progress .of . computer
application technology, information technology —is advanced ' socner
or later in' every society, varying according to the needs  and
technical levels of different societies. -~ In most countries, the
gquestion of how to -advance ‘information ' technology is one of the
most important national issues. Many governments are attempting to
foster the development of information industries as their nation's
leading industry.

Information industries can be defined as those industries which’
process and provide information,  or those which manufacture devices
and . gystems ‘that collect, prepare, process,; transmit, and provide
information. ' '

As shown in the chart below, -the information industry has been
broken down into the computer industry, the component industry, and
the .information service industry, and communication industry, which
has pecome increasingly relevant to the above two industries and
now bears significant importance. :

Information Industry

— Computer Industry

general purpose computer
Computar system manufacturing sini-computer
personal computer

[: Peripheral eguipment manufacturing

Terminal equipment manufacturing

r— Conponent Industry

Integrated Circuit industry

F— Information Service Industry

Information processing service industry
I Information provision service industry

Seftware development & service industry

|
I

L;—COmmunication Industey
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) Accordlng to the products manufactured, the computer industry is
leldCd into the fol]ow;nqs-

a) Computer system manufacturing: the manufacturing of central
procesgors or units, peripherals, and terminal eguipment,

L) Peripheral equipment manufacturing: the production of different

" specified peripheral equipment such as storage devices and input

and output devices on direct sales basis or original eguipment
manufactuiing (OEM} basis,

¢) Terminal equipment manufacturing: the manufacturing of different
specified terminal equipment, and sales to computer users and
mainframe users. TIn -addition, necessary software is developed
such as that for the operating system.

The compbnent'industry, currently composed of the IC {(Integrated
Circuit) industry, is characterized by rapid technical innovation in
support of technical progress of the computer.

Because of the large scale and sophJstlcatlon of the computer
system, the  significance of peripherals and terminals has been
growing, and the proportion of these. peripherals and terminals in
the computer industry has increased over the past few years.

The information service industry can be broken down into areas of
information  processging services, information provision services, and
software development and service. The information service industry
“has developed during the recent decade; and its growth is remarkable.
(For-example, in the USA, the average growth rate of the industry for
the  past five years has been 24-25%, and this year Uss$30-40 billion
worth of sales is expected.} Particularly in redard to the personal
computer, demand for. software has sparked rapid development of the
industry, along with the formation of many software houses. This has
resulted in today's full realization of personal computer development.
In Japan and Europe, the field of the personal computer is the
industrial field where full-scale development is expected.

Characteristics of the information industry are summarized as
follows:

a) The information indﬁstry needs highly-advanced technology and its
diversified technology promotes technical development in other
1ndustrles.

b) The -information industry activities promotes improvement of
productivity and energy-saving in business activities. Also, it
creates new business lines and products which promotes structural
changes in the industrial sector.

¢} The information industry is worldwide in scope and contains many
industrial aspects such as researcn, development:, and
application, and production and sales of hardware, software,
and systems. Adequate policies bring variowns business
advantages.
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d} The final pto&ucts_of the industry are not just in the. form of
separated "hardware and software but also in the form ‘of
integrated systems in which hardware and software ‘are combined
for prov131on of specific service, :

e)_In the lnformatlon 1nduqtry, accumulat:on of both technlcal and
business know-how is  extremély & important, of particular
importance to a computer 'syéteul maker is the accumulatlon of
know-how on applications of its products, ' through which a
company can improve its competitive position in the_market.

f) The computer industry requires an enormous amount of capital.
Particularly the mainframe computer manufacturer needs huge. funds
for research and development, and also needs large amounts of
capital for the organlzatlon of a system of sales and maintenance
systens. :

Since 1960, . in computer industry,  sales. have: grown -at-
congistently h1gh pace. - They are expected to increase. by more than
10% every year in the foreseeable future {see Figure 1II-3-2). Thé
computer industry ‘is - developed_ worldwide;, -with IBM. holding -
overwhelming .share. The . major geheral-purpose computer makers.
referred. to  as . the "mainframers"” are -six  cowmpanies 'in. the . UsAa,
including IBM, six companies in Japan, and three companies in Europe
(fable TII-3-14). It .is of great importance for every computer
manufacturer that its products be compatlole with those of IBM, which
has a 70%. share in the world market.

Among sales - of the cbmputer industry, the proportion of
peripherals has - increased due- to the expansion of gystems and
increased sophistication of applications. .Thé'proportion_of terminals
to all computer. related products has been increasing due to  the
increase in on-line systems and the expansion of computer networks.

(2) Technological progress

The computer'induStry'can he described as the complex of advanced
electronic technologies. The following 1is a discussion of several
important technical trends. '

(a) Progress of semiéonductor technolegy (particularly IC technology)_

among. the electronlru technélogies, it. was 1IC (1ntegrnted
circuit) technology that made the most remarkable progress and. is most
responsible for the rapid development of computers. The following
table shows the development of electronic devicé from electronic tube
to VLSI (very larde scale integrated circuit). Not only did ICs raise
computer performance . at :a . stroke, but alse enabled advances in
miniaturization, lower pricing, and reliability.

Generation 1 2 3 3.5 4

Blectronic Electronic _ :
Device Tube Transistor - IC ILsI VLSIT
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-Figu_re IT¥~3-2 Computer Shipments
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Source: International Data Corporation, Processcr Data Book.
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Table T1I-3-14 Main Computer Manufacturers

Ush _ Japan ' Burope
General- 1BM : Fujitsu ICL (U.K.)
Purpose Burroughs Hitachi Siemens
Computer Honeywell NEC (F.R. of_Germany)
Sperry (Univac) - Toshiba CII-HB (France)
NCR Mitsubishi ([Small size] _
e Oki Nixdorf (F.R.G.)

Olivetti {(ITtaly)

Mini- DEC . Fujitsu
Computer Hewlett-Packard  Hitachi
Data General NEC .
Honeywell - Toshiba -
Texas Instrument Mitsubishi
IBM : Oki
Prime Computer Yokogawa HP
Personal " IBM o NEC
Computer Apple Computer Fujitsu
Conmodore Hitachi
International Oki. : e
Tandy Mitsubishi
Atari Sharp
Hewlett-Packard Casio
Wang

{(b) Progress of processing technology

At first only code data could be processed by the computer,
however, advances 1in preocessing technolegy have made possible the
processing of other information such as characters, documents,
graphics, images, and voices. The improvement of computer
capability resulted in higher -economic efficiency and expanded
application. possibilities, Fueling the information revolution.
Combined with communication technolegy, information technology will be
promoted through new media and integrated networks in the future,

(¢} Software technology

Coupled With the progress of hardware technology, sbftwafe has
made progress-in all aspects of 0S5 (operating system), language and

application. As  computer  systems - have  become | increasingly
complicated and sophisticated, the importance of software  in
computer . industry ‘has further increased. . Nowadays, it is. desired

to develop software which is easier to use and better in quality.
Also the improvement of productivity in. the production of software
is becoming necessary to overcome the shortage of development
personnel, and to curb rising development costs, which have far
exceeded costs for hardware.
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{d) Data base technology

In the  information soclety, negessary information must be
available for use-at any time in the necegsary form. During the past
decade, more- convenient data bases have been sought. Realization of
this effort will substantlially support the advance of the information
service industry in the future.

{e) Man-machine interface technology

1t is  important for the advancement of information technology
that many people are able to easily use computer systems. Since the
advent of the computer, the man-machine interface has been the subject
of research, from the aspects of both hardware and software. This
subject still today leaves many unanswered questions and will be one
of the most emphasized technical areas in the future (see Figure
IT1-3-3). : :

Fiquré TIX-3-3 Development of Computers and Communications
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{3) Demand trends

From installation of the first commeércial computer. in the USA in
1951 to today, the demand for computers has consistently increased,
As computer use has become more sophisticated and its fields of
application has expanded throughout society,. computer. sytems have. been
continually upgraded. The following is a discussion of trends in
computer applications. '

1} Purposes of computer usage

- Promotion of RsD and quality improvement in universities,
public organizations, and industries S

- Improvement of productivity and product quality in. all
industrial -activities

-~  Improvement of speed and quality of service in administrative
fields and business activities
' ' . M s :

-~ Accumulation, renewal, and appXication of necessary and useful
information in every field

2) Fields of application
- Public use: Collection, analysis, planning, and implementation
of information in national defense, administrative systems, and

national projects

- Business use: R&D, office administration, production control,
distribution, total management systems, etc.

~ Home use: Home utility control, home security, hobbies (pC),
etc.

3) Forms of systems
- High speed mass computation of simple routine work

~ Integrated, centralized proceséing by large-scale systems (the
use of the large high-speed computer)

- Distributed processing system “which processes tasks more
efficiently {the use of the distributed processor)

-~ Integrated network ‘computer. systems incorporating a large
number of related systems and terminals '

Moreover, development of the data base system, expert system, and
CAD/CAM/CAFE (computer-aided design/computer-aided manufacturing/
computer-aided engineering) systems is undercoing for more functional,
less costly, and higher performing systems.
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{4} Industry trends

‘since’ the advent of commercial computers early in the 1950s, the
computer - business has -been developed under the leadership of US
manufacturers, especially IBM. Japan and Furopean countries are said
to-have lagged behind about ten.'years at the start. Though IBM now
holds an overwhelmingly dominant position in sales of general purpose
computer as before, some-US makers and a few Japanese manufacturers
have come . ta offer competitive systems to the market by utilizing
their advantageous position in L8T, communication, and manufacturing
technologies,

In today's world informaticon industry market, U8 makers' sales
share accounts for 80% on an installed basis, of which IBM is said to
hold a 70% share.  Under the present circumstances, Japanese and
European computer makers' warket shares are both Dbelow 10%.
Therefore, IBM's product strategies exercise a great influence on the
product and sales programs. of competitors.,

US makers other than IBM (referred to as BUNCH)  and the Japanese
and European makers have had. various cooperative relationships, which
can be classified into two areas: a) cooperation for the purpose of
introduction of technology under license from the USA, which started
during the 1950s and the 1960s, when the computer industry commenced
in those: countries, and b) other relationships which are results of
strategy to increase their smaller share in the market. In either
case, the interrelationship between companies changes rapidly (see
Figure I11-3-4). '

(a) General purpose computers

After IBM, UNIVAC, Burroughs, GE, and NCR launched commercial
computers onto the market. in the 1950s, demand increased consistent
with the rapid techneoleogical progress in products. The past
experience is that the periods in which the demand for computer grew
were the periods when the new IBM computer model was put on the
market. :

The first stage of progress was brought on by the remarkably
highspeed processing machines for routine simple mass work such as TBM
models: the 1400 (medium size), and the 7000 (large size), which were
sold in 1960. In this period, the US makers expanded their market
share in the world, which were followed by some Japanese and European
makers for their own commercial computers.

“The second stage of progress was brought on by the introduction
of series computers. computers featuring a design which allowed the
use of common hardware and software interchangeable Letween small and
large computer Systems. This concept was employed in the IBM 3600
series, which was launched onto the market in 1964 (after which time
gsuch series computers became standard in the market). This is the
period that some Japanese -and European makers developed series
computers and began to compete with US makers. Japanese makers gained
strength rapidly, selling a large number of computer systems although
major portion of technology were borrowed from the USA. World
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economic conditions were quite favorable at the time for computer
makers,

N In_1970, IBM introduced its 370 series computeérs in the market.
These were followed by the IBM-303X, -3081 (large size), -4300 {medium

size) computer’ series in 1979-1980, which .  have better
cost/performance. - About . that time, other US makers and Japanese
makers introduced competitive series machines. The expansion of

fields of application, and construction of high-gquality on~line
computer networks contributed to the expansion of the computer market.
The computer markel was growing ‘by more than 10% per year at that
time.

- In Europe, although ICL (England) and Siemens {West Germany) scld
geries machines during the 1970-1980 period, their products were not
well accepted by the market . and only succeeded in maintaining their
market share. However, they have been trying to recover from recent
setbacks by cooperating with some Japanese and US makers over the past
few years.

{b) Mini—computers

Mini-computers, typified by DEC's PDPl, were first introduced in
the 1950s. . Compared to the general purpose computer, which was
designed mainly for office work, mini-computers were relatively
inexpensive, highly efficient, and designed for purposes such as
process control, scientific use, traffic control, and communication
control. Today, mini-computers are  not only the most widely used
computer system in the application fields, but also are
incorporated into ‘other machine systems, enabling utilization in many
areas. Sales are said to have now reached UsS$10 billion in the USA,
Since the  beginning, DEC has been the leading company, currently
holding approximately 40% of the mini-computer market. Hewlett
Packard follows with approximately 15%, trailed by Data General, with
about 10%, '

(¢} Personal computers (PCs)

As a result of the remarkable progress of IC technoiogy, ¥Cs
based on the microprocessor were first developed in the latter haif of
the 1970s. Since 1980, prices have dropped substantially, resulting
in a doubling of sales every year. As easgsy-to-use software has been
developed, perscnal computers are widely used 1n office work,
technical calculations, -measuring contrel, education, and hobby
fields, in addition to being increasingly used as the intelligent
terminal for on-line systems. ‘In Japan and the USA, personal
computers are utilized in large amcunts not only in offices, but also
in homes. In the USA, sales amounted to nearly 10 million units and
almost .US$20 billion in 1984. Competition is fierce, and personal
computer manufacturers have been experienced financial fluctuation.
In the industry, an oligopely is formed by .IBM, Apple, and Commodore
in the USA, ’
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{d) Super computers

In 1980, the progress of LSI technology brought about the super
computer capable of processing complicated, high level, 'scientific,
and technical'calculations at a super high speed.- : There is a great
demand for super computers in product development. in defense, . space,
nuclear power and other high-tech industries. - Keen competition has
been developing among US companies CRAY and CDC and Japanese companies
Fujitsu, Hitachi, and NEC, : :

(e) Periphexral or terminal equipment

With the advance of computer technology, peripherals now occupy a
significant position in the system; their sales currently accounts for
more than half of the entire c¢omputer industry. The .eXpansion of
networks and increase in the quantity of-on-line systems are producing
a rapid increase in the number of  terminals. In some large-scale
on-line systems, the amount of terminals occupies more than half of
the entire system cost.

The development and manufacturing of perlpherals and termlnals
requires high-level technology and scale of economy ‘plays  important
role in production. The areas of perlpheral productloﬂ ig large and
progress is being made in a variety of high- technology: areas such as
plcture processing, voice processing, large capacity file technology,
and optical techrology. Product development -~ the adoption: of this
new technology into marketable products = is under way. It is
expected that as development of the products progresses, it will be
divided into two areas such as special-purpose terminals and general
purpose terminals, “and between easier-to-use low—prlce terminals . and
high~function integrated terminals. :

There are two types of peripheral makers: _mainframers.who also
make peripherals; and’ specialized makers who supply one or- more
products. The latter is comprised both of companies strongly related
to mainframers, and independent companies. The' sales are divided into
OEM -supply, and direct sales to computer users. Most. of those
peripherals are compatible with IBM machines. Makers of peripherals
which may be directly connected to IBM machines without alteration in
hardware or software are referred to as being "IBM plug-compatible.”

(5) International development of computer industry

The computer business, along with the increasing trade in related
products, has been worldwide with the development of the world
econony . :

{a} International development of mainframers

As to the mainframe industry, IBM is promoting its worldwide
buginess through the extension of their markeflng network and through
the formation of laboratories around the world (West. Geymany, Japan)
and plants (several sites in Japan and Europe). Other US makers tried
to expand their market by establishing international sales territories
and coordinating with local companies. Japanese mainframers are not
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only trading in the internatiornal market and increasing their exports
year by year, but also providing an OEM supply to the US makers,
technical supply to Buropean makers, and business tie-ups.

(b} International development of software houses

Along  with prevailing computer systems, software products are
becoming important in the world market. Popularity of the personal
computer in particular has spurred the formation of independent
software companies, many of which produce and sell software as a means
of perOting“sales of personal computers. Recently, software houses
in Japan and the USA, in addition to buying and selling software
products, have begun. cooperating with one another in marketing and
technical areas.

(¢) Construction of international networks and international data
base serxvices

In 1965, the'data base management system was developed by IBM,
-1t accumulated, wpdated, and offered valuable information to computer

users through  .on-line system. Since -then, data base system
information services have Dbeen expanded to Japan and Europe through
the  formation - of ‘an international network. International data

services 1s expected to be - greatly utilized in the future as
communication networks featuring the advancement of high technology

and ‘low cost. In 1983, the number of companies specializing in
information services in the USA stood at 7,000, with annual sales
exceeding US$30 billion. A dozen of companies exceed the annual

sales of US$100 million and many of these companies are considering
going international.

(d) Information network systems of multinational corporations

Some multinational enterprises are constructing an international
network system to support worldwide business. Az the wvalue of
information and need for high-speed business processing continues to
rise, and technological advances drive costs down, such network
systems will become - more prevalent. Moreover, systems will not
necessarily be wholly contained within individual companies, but will
extend between companies. At present, for example, Society for
Worldwide Interbank Financial Telecommunication (SWIFT} system network
has greatly contributed to the smooth operation of international
finance.

(6) Problems of information industry

The information industry has many problems because of the
industry's complexity and high growth rate. The following is a
discussion of "the software crisis”.

Accompanying the rapid technical progress of the computer and its
increasing market penetration, a shortage of software personnel and
commensurate increase in software costs has become apparent. Since
there is no doubt that software will play an increasingly important
role in the future, it is highly probable that the shortage of
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software personnel will: hinder the development  of information
technology. To avert. this, it is important government will take
proper - policies and = the computer industfy ‘and  users  will  make
aggressive technological break through {personnel rearing,
productivity improvements in software development, and -~ automated
production), ' :

Other challenges are:

~ Development of a man-wachine interface which enables easier use
of information equipment :

- Implementation of data bases and protection of confidential data

~ Assurance of computer security (from a technical aspect, as well
as from aspects of eguipment and general management)

~ Pproviding reliable total systems fulfilling user needs, and
devising preventative maintenance measures

-~ DAdequate standardization . of  hardware, software, and overall
networks ' '
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3-4~2 The United States of America

The USA has held a dominant position in computer industry since the
development: of. ENIAC in 1946, the world's first computer. According to
the Departmeént of Commerce, the amount of computer hardware shipped in
1984 totalled US$53 billien 'in the USA,  and further, 10 - 20% growth
rate is expected to be maintained in the future. The sales of software
are estimated at US$18 billion for 1984 and US$24 billion for 1985. The
rate of  increase is expected to be around 30%. The US computer
industry, as a major ‘eprrt industry comparable teo the aerospace
industry, achieved export of more than US$10 billion in 1983,

The ‘US manufacturers hold 80% share in the world computer market.
IBM in particular. contrels about 55% of the world market. IBM's
decisions have great influence on the rise and fall of the world's
computer manufacturers.

(1) Government policies

The " development of the US computer industry is supported by
government policies in two respects,  Firstly, non-intervention in
industfial activities by the government; and secondly, a great
eiphasis on research and development, particularly in the form of
increased military-related budgets. Even in the recent few years of
huge financial deficit, the research and development budgets of the
Department <f Defense (DOD) and other government agencies have been
showing a growth rate of more than 10% per annum.

(a) Huge research and development investment within the government
budget

A little less than 50% of research and development investment in
the USA isS reportedly disbursed by the Federal Government, most of
which is spent in the high technology area {including computers and
semiconductors) out of the budgets of DOD, NASA (National Aercnautics
and Space Administration) and NSF (National Science Foundation).
Research and development projects within these government budgets are
mostly contracted to private companies.

" The development of computers has been pushed forward by studies
commissioned by DOD and the results of such studies have been utilized
effectively for development of computers for use in the private
sector. DARPA (Defense Advanced Research Projects Agency), a part of
DOD, has been taking the lead in the promotion of development
projects, thus greatly contributing to the development of the computer
industry throughout the world. These projects include the followings:

- Development of the world's first super-computer

- Development of time-sharing systems

- Development of packet exchange system

- Dévelopment of ARPANET (digital transmission network)
-~  Computer graphics applications

The following are the principal govermment-financed development
projects which are under way at present:
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- VHISC Plan (Very lligh Speed IC) (1979-1986)

- 8CI Plan {Strategic Computing Initiattve)'(1984—1990): This is a
computer development  project under the. leadership of DARPA,
aiming at the development of AY. (artlflclal 1nte111gence) and new
computer’ architectures. : :

- Development of Super-Computers: Fecling'unedsy about the recent
advances of Japan in the field of super- computers, which threaten
the dominant position of the USA, beoth the US government. and’ the.
private sector are undertaking various projects - One of them is
the NSF plan for setting up of Super Computer Centers.. It
envisages establishment of ten. centers in the USA. between 1984
and 1950 to support research and development projects related to
the super-computer. Furthermore, WASA "is also pushing forward
the development of super—-computers to be used fox the design and
control of satellites. : '

- Space Station Plan (1985- 1992) This is a project undertaken by
NAaSa, which is reported to be commissicning studies involving
some 500 private enterprises. At the present it is a stage of
preliminary design. : '

- Ada Plan: The DOD, aiming at improved efficiency in. software
development and sophisticated software applications ‘within the
department, has selected a new programming language, ."Ada", and
is currently carrying out the necesgsary  development for the
spread of the language and for promotion of its applications.

-~ Development Plan for Optical Computers:  This plan includes a
joint development project carried out by McDonnel Douglas and
Honeywell wunder contract from the US Navy, as well as a
development preoject under way at University of @ California
with the back up of DOD.

- Establishment of S8BT (Software Engineering . Institute)
(1985-1989) : This Institute, which is being established at the
Carnegie Melon University with a DOD subsidy amounting to US$103
million, has the primary objective of improving computer
reliability.

In addition to the above-mentioned government-financed projects,
there are joint projects in the private sector, such as:

~ FEstablishment of the Center for Integrated Systems (CIS) (1983):
This center, set up at Stanford University with financing from 19
companies including IBM, GE, HP and TI¥, is the basis of
industrial-academic  joint  research and  development  of
high~performance ICs. ' : :

- Establishment of the Microelectronics & Computer . Technology
Corporation for Research and Development (1983) : This
organization, in which more than 20 ;companies participate, is
engaged in research and development on advanced computer
architecture over a perlod of five to ten vears.
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{b) Governmental utilization of computers and application of the
Buy~American Act

The . Federal Government is one of the largest user of computers,
purchasing about 10% of. all computers sold in the USA. The government
~was reported to have 21,234 computers (with 8,281 units held by DOD
alone} as of .1982. Under the Buy-Rmerican Act, it is mandatory for
all federal - agencies  to buy preferentially products of the US
manufacturer, except the several cases such that 1) they are not
produced in the USA, 2) they are unreasonably high in price (by more
‘than about 10%) or 3) this purchase is against public interests.

(¢) Legislative protection for semiconductor chips

Ten-year protection'is provided by the Copyright Act covering the
‘mask-designs of chips, which regquire a high financial outlay for their
development.

(@} Others

Although they are not specifically intended to serve the computer
industry, the following government measures alsc provide significant
help.

- Tax reduction for research and development costs.

-~ 'Polerant stance on the application of the Anti-Trust Law.

- Preferential tax treatment of exports.

- Relaxation of CCOCOM (Co-ordinating Committe for Export Contrel)
restraints on computer exportation.

- {2) Market trends

- In the area of the information industry, the USA has been the
-principal country where new technology is first developed and
commercialized, and new applications have been devised ahead of other
nations. . Although Japan now cdmpares favorably with the USA in the
field of hardware, the USA still has the absolute edge in the
development-of-new technology, and also overwhelming strength in the
field of software., Since both the US government and the private
sector are_ekerting their utmost efforts side by side to preserve the
nation's advantage in the area of high technology, this dominant
position will be continued in the near future.

The US information industry or computer industry should be viewed
from the Ffollowing twe angles, namely, the US industry as product
suppliérs t6 world markets, and the US industry in relation to the
‘domestic market. Because shipment of US manufacturer occupy about 80%
of world total shipment of compulter, meanwhile the USA as a computer
market is keeping 40% share of world total computer market.
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(a) Recent trends in computer utilization

1) New developments in OAN (office automation) and FA (factory
automation) - . o

Although. computer systems havc SO far been emp]oyed malnly for_
uniform processing of large amounts of similar data, the recent
advances in technology have made it possible, over the past  few
years for the computer to process small amounts of diversified work,
which could not be dealt with in the past for technological and
economie  reasons. Now  there is  a wmove  towards -efficient
systematization of the entire work of an office, or of overall
factory operations.

2) Sophisticated production using CAD/CAE/CAM

Computer-aided design, engineering and manufacturing process
control are making it feasible to manufacture highfquality and
high-performance products.

3) Establishing the artificial_ihtelligence market

Recently, requirements have arisen for the develdpment of
intelligent systems, capable of working flexibly in response to a
changing situation, and the demand is  also growing for expert
systems, visual recognition systems, voice recognition systems, AI
computers, etc. Some forecasts predici  that  the market for
intelligent systems will reach a scale of US$4 billion by 19906,

4) Development of networks

The development of computer systems has been the progress from
batch processing to . on~lihe processing. Computer systems and
information systems. are currently used effectlvely in many areas of
economic and social activity, ‘and as these systems have come to work
in closer correlation, they have been combined to form networks,
either as total systems or sub-systems, on an appropriate scale
according to the application. In particular, the market for LAN
(local area networks) has recently been expanding in scale.

5) Combination of computers and communications

As a result of the digitization of communication circuits,
which were previously only a transmission medium,- the integration of -
communications and computers is coming to be- a reality. - The
expansion of dlgltal networks  is further promotlng computerization
and the development of information systems, and the achievement of
higher efficiency. :

6) Growth of the information service industry
The 1ncreased value of 1nformatlon, together. with improved data
base systems and expanded networks, have resulted in the rapid

growth of the 1nfqrmatlon service industry, which has lead to the
expansion of the VAN (value-added network) software market.
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(b)-Proddgt'trends

Tt is said that curréntly there are nearly US$300 billion worth -
of computers-in the world, of which 80% have been manufactured in. the
Ush,-and a little less than 50% are used inside that country.

Thé.natién'SVCOmputer ownership as of the end of 1983 amounted to
10,717,500 units, valued at USS126 hillion, which can be broken down
as follows by value:

General-purpose computers .;... 57%

‘Mini-c¢omputers - ..., 20%
Small business computers ..... 9%
Personal computers _ cre.. 147

puring the first half of the 1980s, computer ownership in the USA
increased about 20% overall, while general-purpose computers showed
the lowest. growth of 5%.. Mini-computers grew by 25%, small business
computers by 15%, and personal computers showed an extraordinary 60 -
20% increase. : '

A decline of the annual growth rate to 15 - 16% is forecasted for
the latter half of the 1980s, but there will not be any change in the
present growth rate rankings, with personal computers at the top
followed - by . mini-computers, small business computers and
general-purpose computers.

Trends by size of computer are outlined as follows (for size
classification, see Table III-3-15).

Table III-3-15 .Size Classification of Computer

Size Typical System Price

Large-Scale Systems

General purpose computers

High-speed scientific Us$l miliion -
computers
_Medium—s'cale Systems _ US$100,000 - $1 million
Small-Scale Systems uss 5,000 - $100,000
Personal Computers uss - 50 - § 20,000

1) Largéwsized cbmputers
As of the end of 1984, in the USA there are 10,570 large-sized

computers, valued at US$54 billion. The sales of large-sized
computers have showed remarkable growth in the past. In 1981 sales
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showed a nearly 20% decliné from the preceding year, because of
users’ hesitancy in buying machines prior to the unveiling of new
IBM products. However, the following year of 1981 saw a remarkable
upturn of more than 50% in shipments, due to the: marketing of new
products 'by IBM. and other manufacturers which | developed machines to
compete with IBM, In the year after that, the growth of sales
leveled off at 20%. The sales of large-sized: computers are expected
to continue increasing at the same rate along with development of
advanced systems, such as large-scale on-line data base systems..

2) Mediuwm-sized computers

Medim-sized computers owned in the USA at the end of - 1984
numbered 82,800 units, valued at US$33 billion. During .the' period
1981 to 1983, sales performance of medium~gized computers was not so
well, This was attributable not only to the slump in the overall
economy  but also to the confu510n on the part of users, resulting
from the emergence of hlgh~performance mini-computers, personal
computers and their network systems. In 1984, however, the
shipments showed a 40% increase from the previous year, because of
economic recovery and marketing of new -products, such - as the
IBM-4381;, and other machines manufactured by DEC and other
mini-computer makers.,

Medium~sized computers with considerably advarced capacity dre
used at present for a wide range of functions in large corporations,
such as office systems, file serving, communications switching,
endgineering. They are also quite suitable for use as the central
machine in small- and -medium45cale companies. It. is therefore
generally expected that the demand for this category of computers
will continue to be firm in the future at an average annual growth
rate of 12 ~ 13%.

3) Small-sized computers.

As of the end of 1984, there are 1,216,700 units, valued at
U8$41 billion of small-sized computers in the USA, This category of
machines are used in various ways such as small business systems or
the 32-bit super-minis produced by mainframers such as IBM,
utilizing high-performance MiGroproceéssors. The small-sized
computers compete directly with persoral compiters in many ways, but
they will certainly continue to be used widely because of theixr
special features of low price and popularity. Since these'ccmputers
have recently become compatible with communications and data base
systems, while the prices are gradually declining, the demand is
expected to keep growing at an average annual rate of 13 - .14%,

4} Personal computers

Personal computers showed a remarkable growth in the first half
of the 1980s with the shipments doubling year by year. In 1982
there was a significant sales increase of ‘4.4 times in terms of  the
number of units and 2.2 times in terms of the value as compared with
the previous year's performance (from 644,000 units in 1981 to
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2,813,000 units in 1982, and from US$1.%2 billicn in 1981 to USS$4.2
billion-in 1982). IBM entered the area of personal computers in
1981, and by 1983 already occupied the position of leading
manufacturer, with a- 40% share (including compatible machines).
Cohsequently, IBM's machines are expected to become the standard in
the field' of personal computers too. An increasing number of
nanvwfacturers are making their machines compatible with IBM's (at
‘present, there are 25 major manufacturers making such compatible
machines) .

N Althpugh personal computers for home-use showed a rapid and
substantial’ growth in demand in the beginning, and many
manufaéturers' advanced into this area, most of them have since
dropped. out -due to the subsequent slump in demand. On the other
hand, perscnal computers for business use have been making a good
showing, "achieving a substantial growth rate.

‘Furthermore, portable computers, which made their debut in
1981, have been growing steadily. At present they are divided into
two catéegories: low-end machines priced at US$1,000 or less, and
high-end . machines priced at US$2,000 -~ 4,000, There were 240,000
portable computers used in 1984, representing a 9% share in the
personal computer market. '

Table III-3-16 shows figures for the market size and degree
of maturity for cowmputers and peripherals.

{32) Business trends

The US market is completely dominated by the US manufacturers.
But there are a few foreign products sold on an OEM basis such as
large~sized machines imported; by  BAmdahl from Fujitsu, and by
National. Advanced System Corp. from Hitachi, and some peripherals

imported mainly from Japan. There are reportedly about 500
hardware manufacturers in the US . computer industry, who can be
categorized into two ~groups: six main-framers led by IBM, as
compared with other mini-computer  and personal-computer

manufacturers and makers specializing in peripherals.

- Business competition in the computer industry is very keen in the
USA, as démonstrated'by the failure of GE among the large mainframe
manufacturers. Also ‘a large number of mini-computer manufacturers,
except for several faslt-growing companies, have disappeared from the
market, - which is expanding at an ~ annual rate of about 20%,
Furthermore, although many manufacturers started producing personal
computers in 1980 and the present number of manufacturers said to be
about 200 companies, it is reported that as the top four manufacturers
occupy 70% of the market nowadays. Many of the other manufacturers,
including some major companies, are dropping out.

The'perfdrmancés of the USA-based manufacturers for 1984 are as
shown below (Figures II1-3-5% and ITI-3-6}:
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Shipment.s Installed

Worldwide (10 million units) (24,5 million units)
US$58.5 billion 1g5253.9 billion
usa (7 million units) (17.7 million units)

U5$37.3 billion . Us$156,7 billion
{a) Main-frame manufacturers

IBM occupies a share of about . 70% in the US market. The
main-framers are sdmetlme described as “one giant and five pygmies" or
"TBM and a bunch", and IBM holds an absolutely dominant position. The
other companies' product plans may well be said  to be merely
countermoves against the product strategy of IBM. IBM's share in the
world market and USA market in 1984 are shown below:

(World.market) {us market).

IBM IBM Compatible . IBM IBM Compatible

Large~scale 67% - 77% 67% 77%

Medium-scale 23% - 22% -

Small-scale 14% - 12% -

Personal 20% - 24% -
computers

{b) Movement towards development of super-computer

The USA has been taking the initiative in both development and
appllcatlon of super~computers - for very—hlgh speed scientific
calculation, which are indispensable in. the fields of  military
utilization, space -development, atomic ~power and new computer
development. ' o

The first machine termed a super—-computer was the Star-100
developed by CDC in 1974, which was adopted by NASA, ERDA. (Energy
Research and Development Agency).. Subsequently, €DC developed the
Cyber 203 (in 1979) and the Cyber 205 ({in 1980) . = Thereafter, Cray
Research entered this field, developing Cry-1l. and Cry-2. It is
reported that in early 1984 there were 85 super~computers operating in
the world, of which 50 were in the USA,

Meanwhile, Japanese main-~framers, Fujitsu, Hitachi and NEC have
successively entered - the manufacturers market B with ° their own
newly-developed Superncomputere, giving rise of serious concern in the
USA about' the possible threat to its dominant- 9081t10n not only in the
area of computers but also in ‘the . field of - high technology.

. Consequently, the US government, academic institutions. and private
enterprises are now pushing forward. various research - and
development projects, including the VHSIC plan and NASA projects, as
mentioned above. '
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Table I1I-3-16 Computer Market
(Market Size) 1984 1989 1994

USA Computer Market .

General Purpose large - expanding Growing Matured Matured
Special Purpose small - large Embryonic Growing Growing
Plug Compatible very small Matured Aging -

- Small Business small -~ medium Growing Growing Matured
Desk Top medium ~ small Growing Matured Aging
Component small - medium Growing Matured Matured

Perminals
Dumb TRs small Matured Aging -
Intelligent TRs mediam Growing Matured Aging
Multifunctional small - large Growing Growindg Matured
TRs
Standalone WPs small - very small Matured Aging Aging
{Word Processor)

Clustered WPs small - very small Matured Aging Aging
Application- small - medium Growing Matured Matured
Unique TRs

Peripherals

Storage large —expanding Growing Growing Growing
Matured

Document very small-medium Embryonic Growing Growing

Processor

Bocument Output medium Growlng Matured Aging

Document Input very small Matured Matured Aging

Voice Input very small-small Embryonic Growing Growing

/Output

software (Standard or Semi-standard Software Products)

System Utility medium - large Growing Growing Matured

Application medium - large Growing Growing Growing
Matured

Source: Arthur D. Little Service
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{c) IBM plug-compatible main*framers

IBM plug- compatlble makeru are Firms wh1ch manufacture haldwar
compatible with the IBM machines for sale. to IBM users .at prices 15 to
20% below . those of’ IBM . products, w:thout maklng gettlng involved: in
software development, whlch requlres huge amount of 1nvestment Their
first success was in the area of perlphelal unlts, and, with the
support of consumers, they have grown along with the market expansion
of IBM machines. Furthermore, in 1975 Amdahl fivst amnounced the sale
of CPU products, and thereafter, several companies followed the
movement., ’ :

However, .in the Fface 'qf IBM's counterattack in thé form of
repeated - price reductions and new product introduction, many
manufacturers were forced to drop out in and after 1970. At present,
there are only twe plug- compatlble main- framels, Amdahl and NASA, and
their future seems not.- so easy.

(d) Mini-computer manufacturers

 DEC has taken the lead in this area since it put PDP-8 on the
market in 1965, VAX-11/780, released by DEC in 1977, was a 32-bit
machine of highly improved performance, and its capac1ty for a wide
range of applications gave momentum to the increasing demand for
mini-computers. These models, known as super-mini-computers, are
currently leading this field. However, the situation does not
necessarily warrant optimism because of the recent development of
super personal computers and “high-performance engineering work
stations, in addition to the price cuts for small high~performance
general-purpcse computers.

Mini-computer shipments in the US market for 1983 amounted to
US$5.5 billion ($25 billion on an installed basis), and sales are
expected to -continue to increase at an annual rate of about 20%. DEC,
DG, HP, Prime Computer Corp. are the major manufacturers, and recently
AT&T has commenced marketing its new project.

(e) Personal computer manufacturers

The personal computerr is said to have  6xiginated-_with'-the
Tntel-4004, developed in 1971. However, the form of  the present-day
personal computer was not completely developed until BASTC canie to be
used for software, along with the development of Apple I.in 1976, and
further with the release of Applc II in 1977. Plthough ‘the! demand
rose rapldly in and afler 1979 keen competition among many ' producers,
overproductlon and . stagnant demand for home computers resulted in a
sharp rise in. -inventoriés in 1984, thus forcing many manufacfurers,
especially those producing home computers, to withdraw from this line
of business (TI, Victor Technology, etc.). Apple Computers, Inc., at
first showed a high growth, registering a 4.5-fold increase in sales
(US$1.5 billion) in the three years between 1981 and 1984. However it
was forced to close down Four factorleq in March 1985, reflecting the
severe bhusiness climate.

IBM, which advanced into this field in 1981, has been rapldly
expanding its operations, placing emphasis on personal computers for
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‘business use, It achieved the position of top mamufacturer, securing
a one~fourth share of the market in only two years,

The market is dominated by only a few manufacturers: IBM
(34:1%) , " Apple (32.3%) and Commodore (15.2%), with these three
.companies occupying B0% of the market. Other manufacturers include
DEC, - DG, HP, Wany, etc. It is reported that, reflecting IBM's
market superiority, the number of manufacturers making
IBM-compatible machines has increased of late, reaching a total of 25
companies.

Recent trend and forecast of demand for personal computer in the
world and in the USA aré shown in Figure IT1I1-3-7,

_(£) Semiconductor manufacturers

" The US  semiconductor market, after continued high growth,
encountered a depression in 1982, but rapidly recovered in 1983 along

with the Jeneral economic recovery. Peaking in December 1983,
however, the B/B ratio (orders/shipments} began to fall, reaching a
low of 0.58 in December 1984, Under such circumstances, even major

manufacturers were compelled to take such countermeasures as emplovee
relocation, temporary suspension of factory operations, .and selling
off of IC factories. The intengified competition among manufacturers
has lead to a sharp reduction in prices, dJdecreasing further the
business' profitabiltity,

As a result of an upturn in demand after the last half of 1985,
the B/B ratio has recovered, exceeding 1.0. However, imports of
Japanese ICs, which have high competitiveness both in quality and in
price, are on the increase, sparking off the USA-Japan debates on
trade friction. '

According to the estimates of STA, the value of shipments of
American semiconductors amounted to US$11.8 billion for 1984,
accounting for 45% of the world's total.

{g) Peripherals manufacturers

The market for disk units, enjoying the highest demand among
peripherals products, grew steadily wuntil 1983 and manufacturers
expanded their business accordingly. Arcound the latter half of 1984,
however, many compénies-including major manufacturers began to reduce
their production levels, making a switchover to overseas production in
the face of the Japanese products' advance into the US market and keen
price competition. Nowadays, there is a tendency for manufdcturers of
the USA to produce only the large-capacity and high-performance units
in the USA, while vrelocating the production of low-priced units in
cheap-labor and high~technology countries such as the Republic of
_Korea, Taiwan, Hong Kong, and even Japan.

Displays, having high marketahility, are reported to account for
17% of the peripherals market in the USA. In this field, there is
also a movement to transfer the production to overseas, in order to
cope with the cut-throat competition.
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Table 1T1-3-17 Information Service Companies by Type of Business

{1383)
Salés'(US$'million) Employees Sales per
Business - No. of _ Growth Number Growth employee
type companies 1982 1983 rate* rate*
(%) (1,000) (%) (USs1,000)
Process-— 2,150 - 12,743 14,570 14 215 -5 68
ing '
service
Software 2,250 5,408 7,507 39 94 38 80
preducts ;
Profes- 1,400 5,329 6,424 21 98 -11 66
sional
services
Turn—key 1,200 3,322 4,125 24 52 13 79
systems
Total 7,000 26,803 32,626 22 459 2 71
Source: -ADAPSO
Note : * To the previous year.

Printers account  for about 10% of the USA peripherals market.
This market is completely dominated by three Japanese manufacturers
with automatic and large-guantity production facilities.

{n) Information processing services

There were reportedly about 7,000 information service companies
in the USA as of 1983, with 460,000 emplovees and sales amounting to
Us$32.6 billion. By type of business, software product companies are
the largest in number (2,250, or 31%), while processing service
companies have the biggest number of employees (215,000, or 45%) as
chown in Table III-3-17, Software product companies show a high rate
of growth, with application software companies in particular making a
good. showing the annual growth rate of 38%,

{4) Import/export trends

In the USA, which- is currently suffering from a large trade
deficit, the electronics industry still remains one of the leading
exporters. The computer industry in particular is showing a good
performance recording a substantial surplus in the total trade
account, taking advantage of its overwhelming strength. In its
relationship with Japan, however, import of the USA from dJapan
exceeded the exports of USA to Japan in 1982, and thereatter the gap
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has been widening year by year, with the result that this has become a
point of conflict between the two nations. R

Accordlng to- the Department of Commerce, Us ‘exports related to
computers for 1983 amounted to Us§5190,570 ‘million (1ncrease of 16% from
the previous year), and imports totalled Us$4, 360 million (increase of
90% from the precedlnq year); giving a surplus of U8$6,210 mllllon.

About 53% of the exports: went to seven European countries and
Canada in 1983, with around 20% 901ng to Asiar. countries. '

PThe recent trend is characterized by the following points:

1) A narrowing trade surplus due to a sharp increase in imports
despite the continued growth of exports;

2} Expanding exports to Asian countries, although European nations
remain the largest consumers;

3) Substantial increases in imports .of peripherals and components;
and '

4) The widening trade deficit with Japan.
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3-4~3 Western Europe

The European countries have trailed behind the USA and Japan not
only 'in:the development of computer and associated industries, but also
in ‘the computerization: of society and industry. 8o far, the UK and
France -have pumped :a great ‘deal of capital intoc such measures as
developing main framé manufacturing companies, to form the nucleus of
the computer industry, but the hoped-for results have not been fully
realized due’ to the necessity of frequent review and revision of
these plans. It is certain, however, that such efforts will lead to
future ' development in~ the computer industry of those countries,
Having . formed a new appreciation for the recent rapid advances in
technology, .. the brisk pace of development of social information
. systemsand the magnitude of their impact on other industries, the major
" European countries are now endeavoring .to close the gap on the USA and
Japan by pushing forward. large-scale projects, either as an EC group or
individually. and making positive investment based on various promotion
plans. . The _average annual growth rate of 17% forecast in the
International Data Corporation (IDC) Report for the FEuropean computer
market may not, in fact, prove over-optimistic, considering the trend
toward increased use of computers not only in business fields such as
research and development and office and factory automation, but also for
various areas such as government administration, medicine, education and
heme use. ‘

(1) Government policies
The Eturopean electronics industry, and the computer industry in
particular, is influenced koth by overall policy decisions taken by
the EC group as a whole, and by specific measures adopted bhy
individual countries® governments.
The EC group's conmon measures are as follows:
~ FEmphasis on the importance of +the electronics industry,
particularly computers, and measures for promotion of the
Jindustry,

— Manufacturer collaboration within the EC,

-  Joint research and development on new architectures, hardware and
software,

-~  Standardization of technological preducts, setting of common
standards for hardware, development of common software and
improvement of standardized networks,

- Upgrading of data bases,

- Develdpmeﬁt of VLSIg and joint efforts toward the development of
advanced information processing technology.

Through these measures, the EC group aims tc catch up with the

USA and Japan, not only to meet expanding local demand but also to
foster an export industry. The largest EC project currently underway
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is a ton~year pldn called FSPRIT (European Stratoglo Progranme for R&D
in Information Technology} - which was begun in-1984. Many Puropean
onterprlch participate in the project including major electronics and
computer manufacturers such as [(CL; CII-HB, AEG-Telefunken, Nixdorf,
Siemens, 1BM Deutschland, Philips and. Olivetti, and it is funded 50%
from the EC budget and 50% by participating enterprises (amounting to
about US$1,160 million over the first five years).

{a) Unlted Klngdom

The UK, wher‘a the 1mportanoe of the electronlcs 1ndu0try was
realized at an early ‘Stage, has been taklng ‘measures to prowote the
growth of the computer 1ndustry in particular since 1960 but thus far
no- satisfactory results have been obtained.  Today. the government,
while endeavering to ilmprove economic eff1c1ency through austerity
measures and the -lifting of protectlonlst measures against -the
background of a harsh economic climate, is positively pushing the
development of new technology. It is also fostering the information
industry through participation in- the EC ESPRIT project and also
through the promotion of various domestic projects in concert with
manufacturers and academic institutions.

1} Measures taken to promote the information industry

1963: ACTP (Advanced Computer Technology Project} - Financing for
R&D activity

1968: ICL ({International Computer Ltd.) was created under the
auspices of the government, by consolidation of ICT
(International Computer: Tabulating) and EE  {English
Electrie¢). The government owns a 10.5% share.

1972: CCA (Central Computer Agency) was created -~ in 1980 renamed
"CCTA" (Central Computer and Telecommunication Agency) - as
an agency for the promotion of public sector preferential
purchase of UK-manufactured computers.

1973: SPS (Software Product Scheme) created for subsidization of
the development, sales and spread of software, mainly of
application packages.

1978: - Inmos Ltd. established by NEB (National Enterprise Board),
and placed under private management in 1984, for the
development, ‘production and . sales of VLSl and
micro-processors. The government has a 75% share and has
provided financing up to a total amount of 4100 million.

- MISP (Microelectronics Industry Support Programme) has
been created for extensive subsidization of the
microelectronics industry in  relation - to . activities

ranging from R & D to commercialization. MISP 2 was
announced in 1984 and is to continue the programme until
1990.
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-~ MAP (Microprocessor Application Project) - This project
aims. at the. subsidization of the microprocessor industry
in _ areas. such as promotion, education and training in
microprocessor technology, '

2) Other research and development subsidies

- ‘Subsidization of CAD/CAM

~ OAP (Office Automation Project)

- Grants to all secondary schools and primary schools for the
installation of personal computers

- Robotics - - assistance for robotization including consultandy
fees . : :

~ ~ Expansion of the ITC (Information Technology Center) network
for education and training of unemployed young people in
computer skillsg, and helping them find jobs

- Measures for promotion of data communications - utilization of
videotex and teletext

3) The Alvey Plan (begun in April, 1983)

‘Commenced as a part of “"A Programme for Advanced Information
Technology", this dis - a project to develop the next-generation
" guper-computer ~ through. c¢ollaboration between the government,
manufacturers and academic institutions and is expected to spend
£350 million (E200 million provided by the government and L15C
miliion by manufacturers) over five years. Under the plan, research
and development related to VLSIs, voice recognition devices and
‘high-speed data communication systems is already underway.

4} Liberalization of telecommunications activities and privatization
of British Telecom (BT)

These measures = aim at the vitalization of the
telecommunications industry by removing the BT monopoly and also at
developing BT as an enterprise to compete with AT&T and IBM by
1ifting past limitations on its activities. Privatization enables
BT to engage in the manufacture of computers and semiconductors,
sales of communication equipment, home banking and shopping
services, etc.

{b) France

In PFrance, too, great emphasis is placed on the computer
industry, which is considered to be a high technology industry of
great promise and also important in its contributions to productivity
improvement in other industrial areas.

The WNinth Pive-year Economic and Social Development Plan
(1984-1988) also puts the highest priority on the development of the
electronics and  computer industry, calling for preferential
investment, reorgarization of the industry and international
cooperation. in this field.
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1) Promotion programs for the industrv

Motlvatod by - the acqu:sxtlon of Machlne Bul] “the largest

French computer nmnufacturor, by GE. (USAY. in 1964, and by 1he us
embarqo on computer exports to Prance,'the Prench government ‘has
pushed the following measures, for promotion of the compiiter 1ndu9try
with emghasls on developan dowestic manufacturers

The First Plan Calcul (1966 1970) Pr1n01pallv concerned with
the . development - of  CIT (Compagnie International Four
1'Informatigue) _ : A L

The Seéond Plan Calcul (1971-~1975) : Strengthenlng of - LII
uparadlng of software and computel parts, etc.’

Support of CIi-HB {1976~ 1980) : Positive backup for the

domestic manufacturer formed by the mclqer of CIT and Honeywell
Bull in 1975 :

Assistance'_'for development, manufacture . and export ‘of
peripherals (19764 ): A budget of Pr 600 mll]loﬂ for the
bulluup of the IC 1ndustry .

' The Third‘Plan Calcul (1979—1983):_'This was.. a éohprehensive

promotion plan- for the computer industry, pulling together the
above-mentioned measures in - addition Lo strengthening of
appllcatlons technology, with a budget of Fr 2,250 mllllon.

Strengthenlng of office automatlon technelogy (1981 1983}
Budget of Pr 1,000 million

The government's complete take-over: and rehabilitation of
CII-HB (1983~ ): This was intended to develop an organization
capable of produc1ng and marketing general-purpose’ computers

ranging. from the  large-scale - to the small-scale,
mini-computers, on {office .automation) equipment and
pprlpheralu,

2) Five—year Electronics Plan (1982-1986) -

Objective

rReconstruction of the large-scale perscnal computer industry
Increased security of technological independence

Wiping out the trade deficit

Attainment .of growth in the. electrenics industry at an annual
rate of 3 - 9% and a product:on level . equavalent to 4% of GNP
by 1986, :

Ralsing the level of technologlcal expertlse to match that’ of
the USA and Japan.

Research & DegglOPment-Projecfs

Design of VISIs by computer
CAD/CAM -
Scftware development
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- Translation by computer

- CAI (computer-aided instruction)

~  Visual displays

-" Baslc module for mini-computers and microcomputers
-~ Home electronics systems

" Investment in the  plan,  in which electronics enterprises
including - foreign-affiliated companies are participating, is
estimated to . total Fr 140 billion, of which Fr 50 billion will be
appropriated by the government.

3) Mobilization plan

This plan aims at the improvement of  international
.competitivéness_ in computer and associated industries by placing
emphasis not only on scientific research but also on the promotion
of - industry through the invitation of selected experts to
participate in specialized training activities. The plan will
promote: - S :

~ - intensified research activity at the national level;

- coordination and improvement of efficiency in the activities of
public regearch institutions; and

- transfer. to private enterprises of the research results
ocbtained in national projects.

The budget Ffor the plan is Fr 3.3 billion for 1984 and Fr 4
billion for 1985.

{(c} West Germany

Unlike the UK and France, West Germany did not need to establish
a 'nucleué ‘manufacturer  at the initial stages, since the prominent
company -Siemens ‘was already in existence. buring the 1270s, West
Germany carried out general and wide-ranging computerization programs
under the first to the third plans, and in the 1980s, it has pushed
forward various development programs. At present, the greatest
emphasis is being placed on the micro-electronics industry, focusing
on semiconductors in particular.

1) Promotion programs for the industry
a) The First Promotion Plan (1967-1970)

— Budget: bB¥ 353 million,

-~ Objectives: Development of an advanced computer system and the
introduction of a network for governmental and public offices,
and development of various computer systems and . their
improvement. :

In 1968, CMP {Gesellschaft fur Mathematik und Datenverarbeitung
mbh) was set up under BMFT (Bundes Ministerium fur Forschung und
Technologie: Ministry of Research and Technology) to implement the

promotion: plan.
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Western Europe.
{14 Counties}

West Germany

UK

Figure I11-3-8 Computer Shipments by Size (1984} -

1)

. L+ Large Scale
M: Medium Scale
8: Small Scale

France

Source: International ‘Data Corporation

Note:

1) West Germany, France, UK, Ireland, Ytaly, Netherland, Belgium,
Sweden, Denmark, Norway, Finland, Switzerland, Austria and Spain.

I1I-272



b) The Second Promotion Plan (1971-1975)

~ 'Budget:  DM'1,110 million,

- Priority'was given to subsidization of computer manufacturers,
education  of their personnel and development of applications
technology. :

¢) The Third Promotion Pian (1976-1979)

- Budget: DM 1,575 mllllon,

- The plan followed up and expanded the second plan, spendznq DM
1,100 million for research and develapment in the computer
industry and in the area of applications.

2) New 5-year Development Plan (1984-1988)

Budgeted at bBM 3 bllllon, the plan includes the following major
projects:

- Development of optical ‘technology and fundamental optical
communications technology

- Development of software for interfacing between dlfferent types
of computers for inter-laboratory networks.

~  Development of peripherals for microelectronics

~ .‘Development of key microelectronic components

- Development of CAD technology for ICs, computers and software

- Development .of hew computer architectures

— . Development of pattern recognition technelogy, stc.

- Development of production technology such as CAD/CAM systems,
robotization, etc. -

3} Other promotional measures

- Subsidization of venture husinesses
- ‘Subsidization of labor costs for research and development

{2} Trends in computer market

Computer shipments in 14 ‘West Europeén countries for 19284
amounted to ~about - 514 billion. Agsessed by size, large— scale
computers made up 34%, medium~scale computers 38% and small-scale
computers 28% of this total (see Figure III-3-8). Broken down by
country, West Germany occupied 20%, France 19%, the UK 22% and
Italy 11% of the market, with these four nations accounting for 72%
of the total {see Table III-3-18),.

Although computerization in Western Furope has progréessed at a
slower pace than in the USA and Japan thus far, the use of computers
is steadily increasing, and higher growth is expected from now on for
all sizes of computers, particularly medium-scale computers.

While the above-mentioned four major countries account for 72% of
the West Eﬁropean market, other European countries are also expected
gradually to increase their use of computers, although the shares of
these major countries will not vary much over the coming five years.
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The shares of major computer manufaeturer%, in terms of US dollar
value of 1984 sales are shown in Table ITI-3-19, IBM's share of the
European market stands at around 40%, while the share .of all US
manufacturers including. DEC,. HIS, _Burroughs ranges- from 60 to 80%,
although it varies a. little from country to- country.. On . the other
hand, the European manufacturers have certain shares of their own home
markets, and their share in Western Europe as a whole stands at a
little over 20%. C :

(3] Movements among manufacturers
{a} United Kingdom

The UK produced about US52.6 billion worth of computers  and
related products in 1983, or about 4% of the world markel, showing an
annual dgrowth rate of 12%. The country is said to be seriously
concerned, however, about its inférior position as compared to the USA
and Japan, and also about its dependence on imports in this field,
which amount to over 50% of sales. '

1 Developments at ICL

1CL, haVan become the leadlnc computer manufacturer in the UK
with Dbacking - from the  government, 1is . presently ~showing - good
performance and is making positive approaches to development of new
products through Jjoint . research with other - major = European
manufacturers and in technical tie-ups .with. Fuiitsu. Its line of
products ranges from very large-scale to small-scale computers.
Recently it has begun. to produce personal computers and is also
aiming at entry into the VAN service field 101ntly with AT&T.

2) Mini-computer and office antomation equipment manufacturers

There are many local manufacturers - in. these fields, but they
are inferior in strength to the Awerican wanufacturers led by DEC.
However, leading manufacturers of electronigs, electrical and
communications egquipment, ‘such as GEC (General Electric Ca.),
Ferranti Group and Plessey Group are endeavoring to upgrade their
mini-computer series, while at the same time are concentrating on
the development of OA-related equipment and network systems.

3} Semiconductor industry -

Local producers include Ferranti, Plessey and Inmos {formed in
1978 as a publicly-owned enterprise, but placed under private
management in 1984). Teading American and Japanese manufacturers
are also producing semiconductors in the UK. The output for 1984
amounted to USS500 million, and the production for 1985 is estimated
to exceed US$700 million. -

4) Information processing service industry
The sales of software and information services have.grown at an

annual rate of 13% since 1971. Sales amounted to some US$3 billion
-+ in 1984 and 15,000 firms were operating in this' field, employing
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Table 11I-3-18 Computer Shipments by Country and Size.

{Us$ miliion)

1984 1990

Large Medium Small Total % Forcast

West Germany (225) (3,770} (28,670)
' 994 1,079 749 2,819 20.3 7,417

France (195) (3,925) (31,650)
: 875 ’ 1,039 728 2,642 12.1 6,630

UK (264) (5,370} (35,150)
1,132 1,143 746 3,022 21.8 7,574

Ireland (6) (121) (1,520)
31 28 29 [243) 0.6 218

Ttaly (118} (2,110} (25,750)
' 470 514 547 1,530 11.0 3,843

Netherland (45) {1,090} {(&,300)
200 245 165 610 4.4 1,516

Belgium (44) {705} (3,800)
212 189 101 502 3.6 1,237

Sweden - (47) (800) {4,900}
201 194 124 520 3.7 1,472

Denmark ) (28) (395) (5,000)
133 101 105 33¢ 2.5 838

Norway (14) (415) (4,280)
: 75 92 115 282 2.0 720

Finland (12) (354) {2,390)
51 . 80 58 189 1.4 450

Switzerland (40) (260) (5,250)
138 219 130 487 3.5 1,376

Austria (20)- {255) {2,840)
' 79 105 77 261 1.9 582

Spain (37) (675) (9,650}
162 185 203 550 4,0 1,422

Total (1,095) (21,045) (1€7,150)

4,750 5,214 3,878 13,842  100.0 25,332

Source: International Data Corporation
Notes : (1) Figures in parentheses indicate number of units.
(2) Average annual growth rate between 1984 and 1990 is 17%.
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Table III-3-19 Computer Sales by Manufacturers.

2y

IBM DEC Siemens MNixdorf ICL Bull Olivetti

{1) Share by Computer Size:
Large-scale _ 56 - 10 6 7 2
(US54 ,750 million)
Medium-scale 35 8 - 4 16, -
(US$5,214 million)
Small-scale 16 9 1 3 5 8
(US$3,878 million)
Total 37 5 3 4 7 3
{US$13,842 million)
(2) Share of National Markets:
West Germany 35 4 22 - 2 1
(U5$2,819 million)
France 38 5 - 2 25 1
(US$2,642 million)
U K 33 9. - 15 - 1
{(US$3,022 million)
Ttaly 43 4 - 1 - 19
(US$1,530 million)

Source: Internaticnal Data Corporation

more than one hundred thousand' workers. Leading conpanies  are

mostly subsidiaries of computer manufacturers, while the others are
generally small-scale companies.

(b) France

Production of computers and related products in France amounted
to about USS3 billion in '1983. However, imports amounted to US$2.6
billion as against export of US51.8 billion, illustrating the large
trade deficit in this field. s

1} Bull Group

CII-HB, a main framer which evolved thfough a series of
government assistance packages was re-consolidated into the Bull
Group in 1983, together with the holding .company; CMB; to become an
integrated ' manufacturer -with a  product’ range .stretchinﬁ' from
large-~scale to small-scale computers, peripherals ‘and office
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-automation equipment. In addition to its past product line, the
group is placing increased emphasis on micro-computers and OA
equipment, pursuing positive development opportunities for tie-ups
with leading manufacturers in the USA ang Japan.

2) Personal computer manufacturers

.Although the US manufacturers cccupy 70% of the French personal
computer market local producers have embarked on a course of new
product development and increased produoction -since 1980, and they
are now endeavoring steadily to expand their shares,

3) Semiconductor industry .

The French government spent Fr 600 million in .this area during
its five-year IC plan (1979-1983). There were forxrmerly three
semiconductor- producers - Harris-Intel, Eurotechnigue and Sescom,
‘which tied up respectively with Intel, National Semiconductor and
Motorola of the USA. These companies were recorganized, however, in
1283 into two groups, Matra-Harris Semiconductors and ‘Tomson-CSF
under governméntal . policies for improvement of  investment
cefficiency. '

4} Information processing service industry

The Frencﬁ software and information service industry is the
largest in Europe, accounting for 23% (US$2,8 billion) of total
sales in Western Europe (US$12.2 billion) for 1983. Bull has an
overwhelming share amounting to about US$1.4 Lillion, followed by
Tomson-CSF, registering sales of U$$340 million.

{c} West Germany

The 1983 output of computers and related products in West Germany
amounted to US$4 billion. Imports stood at US$3.4 billion as against
US$3.0 billion of exports, and this imbalance of imports over exports
has not changed significantly since then.

1} Computer manufacturers

Siemens, the largest domestic producer in West Germany,
developed its large-scale computer series in 1978 in a technical
tie-up with Fuijitsu of Japan as an attemplt to catch up with the USA
and Japan. In 1983 the "Glendale" series of medium-scale computers
was introduced, supplied by Fujitsu under an OEM contract. Siemens
is also planning to introduce super-computers on an OEM basis.

Nixdorf has shown a steady growth as a wanufacturer of
small-scale computers, marketing its products world~wide. The
company holds a five percent share of the domestic market behind
IBM (35%) and Siemens (22%), and in 1984 it added a 32-bit
superuminincomputer'to its range of products. The company's sales

amounted to DM 3.3 billion for 1984, one half of which was earned
in overseas markets,
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BASF A,G. entered the large-scale computer market .in 1980,
supplied by Hitachi of Japan on an OEM baiss, and since that time
has performed well., In 1985 it released a new product. to compete
with the IBM 3090 series.. _ g : : :

IBM West Gefmany is the largest overseas. base. of- the US
computer giant, possessing extensive 1ab0ratories'and:factories.

2) Semiconductor industry.

Siemens, attaching great  importance to the semiconductor field,
has been  engaged in Jjoint: development ~with AMD (Advanced
Microprocessor Devices) of the USA ‘since 1978. It embarked on the
"Mega Project" in 1985, with plans to spend DM 1 billion by 1990.
The company also envisages development of l-mega-bit and 4-mega-bit
RAM semiconductors during 1984 to 1989, in a linkup with Philips,
with a budget of DM 2.2 billion. . o

3} Information processing service industry
West Germany is the second largest market- of this type in

EBurope after France; and an annual growth rate of 10 to 20% is
predicted for the future.
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3-4-4 HNewly Industrializing Countries
{1} Introduction -

. The. computer - industry is classified as the most important
industry  which ' should Dbe fostered and developed in newly
industrializing countries. This is based on the recognition that with
the. rapid  expansion of an information-oriented society,
computerization in. economic activities 1is. indispensable for the
modernization of the nation and development of-its economy. Even when
there . has. been mo government support, computerization has advanced
gradually in these countries in spite of several problems such as
shortages in foreign currency and in human resources. Promotion of
the computer industry aims at the replacement of imported computer
equipment - with domestic products, but sometimes it alsc seeks the
export of their own products. There are two points for adeqguate
development of the computer industry:

1) supply side; Development, production and sales of computers
{hardware, sottware, systems and components), and

2) Demand = -side; Expansion and sophistication of computer
applications.

The development of supply side alone cannot lead to the expansion
of the domestic market. In many cases the development of application
technology stimulates the development of supply side technolegy in
turn. :

The computer industry encompasses a wide and diversified range
which includes the supply of a various products such ac  components,
devices, systems, software and applications. Each of these can
constitute an individual industry or can be integrated in groups.
Each country can thus choose its appropriate field based on its own
characteristics and potential,

The computer industry, as evidenced by the examples of the USA
and Japan,. develops . on the basis of long~term bhusiness efforts
{technology, production, sales methods and application metheds).
Without the 1long-term perspective, healthy development cannot be
realized.

_ The appearance of micro-computers added momentum to the
computerization movement., and regardless of the level of
industrialization, computerization has made remarkable progress in

. these countries. In many of them, domestic production of computers is
in progress, starting from the micro-computer level and proceeding
gradually toward medium- and large-sized computers.

. Another- important factor . is software. In some countries,
software development is not simply an auxiliary activity to promote
ﬁore-.efficient computer applications, but the beginning of an
independent industrial sector.
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{2) Brazil

In Brazil, computels were first lntroduoed in around 1939 and
rapid progress  in computcrlzatlon started in . about .1969." __The
government 'gave it strong support and made efforts to cultlvate and
develop the computer industry, ~and as a rgsult rapld progress was
made., Especially singe 1980, gxowth has been remarkable, Durihg the
four years from 1980 to 84, ‘the number of unlts Jntroduced increased
by 17 times {from 8,844 units in 1980 to 153,202 units in 1984), and
the amount increased by 2.6 times (from US$1,65 billion 'in 1980_to
US$4.34 billion in 1984} . : R -

At preseht,'the government cléarly states and carries but its
computer industry promotion pelicies such as,

- Postering domestic computer manufacturers

Freferéntial use of . domestic computers by, government
organizations . o '

-  Promotion of software development

- Promotion of technical developments in microelectronics

(a) Government policies

The government has been keeping rigid restrictions on imports and
fostering domestic manufacturers. The following is a chronclogical
change of its policies. ' '

In 1973, the government announced the policy of fostering the
computer industry -and established. CAPRE (Commissac Coordinacac das
Atividades de Processamento Electronico) within SEPLAN (Secretaria de
Planejamento). With this as the acting policy organization, the
government made efforts in domestic manufacturing and elimination of
foreign manufacturers. The following are the two main aspects:

1) Import restrictions to  foster the development of dowmestic
products

- From 1975  Enforcement of strict import restrictions

- - From 1977 Complete ban on mini-computer imports

- 1978-1979 Ban on the import of swall-sized computers
- From 1980 Ban on the import of medium~sized computers

Imports, which had increased rapidly until 1975 were banned in
principle, and only those undexr liéenqe to Brazilian enterprises or
those with the approved investments were permitted to be imported.
For thls reason, imports in 1976 decreased drastically to the amount
of US$820 million.

2) Protecting and fostering domestic manufacturers
In 1977, a public invitation was made for. a mini-computer
production project using foreign technology. The following five

cases were approved. This was the start of domestic productlon by
local Brazilian e nterprlses
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COBRA/CYCOR  {(USA), LABO/Nixdorf (West Germany), SID/Logabax
(France) , 8ISCO/Data General (USA), EDISA/Fujitsu (Japan)

~..In 1974, DIGIBRAS (Fmpresa Digital Brasileira S.A.) was
established as a subordinate of ‘BMDE {the National Bank for Economic
Development}. ~ This government-supported organization has been
‘performing activities in the field of electronics in general covering
a wide range from providing administrative guidance for enterprises
and::loans. for computer introduction and software development, to
subsidizing various projects for the promotion of an
information-oriented society and personnel training.

_ Tn :October - 1979, SEI (Secretaria Especial de Informatica) was
established under Conselho de Sequranca National (National Security

Committée), and was assigned to control computer industryy. This
organization actually executes the promotion programs for the computer
industry. . The guidelines for its activities published by the

government- in December 1979 are summarized below.

- Development and introduction of techniques concerning hardware,
software, -components and maintenance .
- Upgrading domestic enterprise technology and securing the market
- -Promotion.. of  the software industry and information service
industry’ o :
-~ Establishment of quality assessment standards for hardware and
software - ' :
- BEstablishment of a nationwide data network ‘
- Establishment of safety measures for the protection of data,
- privacy and national. security '
~ Coordination of the interests of domestic enterprises and the
nation.
© ~ Prombtion of international cooperation for upgrading technology
~and for protecting national interests
- Administration and provision of funds for investment, etc.

The administration authority of SEI covers:

-1) Import control. of electronics-related parts and information-
related devices,

2) Approval of national development plans ' for computer related
industry and of federal government's contracts related to
computer industry,

3) control of international data communication links.

After establishing SBEI, the government intensified its protection
policy for domestic production. It banned imports of larger computers
in addition to the mini—computers. They tried to start the domestic
production of larger size of computers but it was not succeeded.
Finally the -government gave up the development of mediuwm-class
computers and approved the following three projects under license with
foreign manufacturers.

ELEBRA/DEC (VAX-750), ITAUTEC/Formation (4000 system), SISCO/IPT,
(4400 serieg)
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CTI {Centro Tecnologlco para Informatica) was eqtabllahed 1n 1982
as a research institute under the .direct control of SEI and is
performing research in the fleld of information technology and also
performing guidance for -the- private sector for - the promotion of an
information-oriented q001ety ‘At present, there are four research
departments: : . : : : : o

1) Automation Research'D'péxtment. Emphasis - is placed: on CAD/CAM
and robots, as well as the- flelds of. process. control, automated
production and software englneerlng. :

2) Microelectronics Résearch Department: ‘Development and production
of ICs with cooperation between industry and universities is
considered to be an important task. ' : '

3) Computer Research Department
4) Instrument Research Department

In October 1984, for further protection of domestic manufacturers
from foreign computer manufacturers, 'the "National - Information
Industry Encouragement Law" was established.  This law states the
government's goals more clearly,  defining the information 1ndustry as
a strategic industry, and stating the purpose of the: law as the
protection of ‘domestic manufacturers  from large - "and- stronger
international businesses. By this law, the market €or. small- and
medium-sized computers was to be secured for domestic manufacturers,'
and foreign manufacturers were thus to be virtually shut out. In
addition, under this law, CONIN (Council of HNational Information
Science and Automation) was established as the highest organization
for the execution of computer industry policies under the direct
jurisdiction of the President's Office, and SEI was to be under CONIN,

Aamong the actval measures for protecting and ‘strengthening
domestic manufacturers, the following should be noted:

1) Preferential taxation treatment such as exemptions from import
duties for equipment, devices and parts necessary for research
and manufacture, '

2} Exemption from export taxes.

3) Preferential treatment on income taxes for enterprises engaded in
the development of useful software.

4} Establishment of an Infoyxmation Technology Center.
{b} Trends of computer demands
In the l9705, the number of computers produced increased by more
than 10% per year. 1n the 1980s;.under the government's intensive
promotion measures, ..remarkable . increases of 160 - 180%. over “the

preceding year were achieved., The following is a general outlook,
classified by size and by form of application.

1T1-282



1) Trends in computer demand classified by size

. SEI classifies .computers into six categories by price as
follows: :

Us$ 20,000

Class 1 - 0,000
‘Class 2 US$ 90,000 - 180,000
CClass 3 US$ 180,000 - 670,000
~ Class 4 US$ 670,000 - 1,900,000
Class 5 US$1,900,000 - 3,000,000
Class 6

over US$3,000,000

‘The trends in computer demand based on the number of computers
are shown in Tables III~3-20 and I111I-3-21. Class 1 shows the
highest rate of increase recently and as of 1984 covers 94% of all
units installed. Demand increased 30 times from 1980 to 1984 (from
4,720 - units to 144,000 wunits). In 1983, an increase over the
preceding yvear of 43 times was recorded. ©Of the four sub-classes,
namely microcomputers, text processors, billing machines and banking
terminals, the rate of increase in microcomputers is the largest,
At present, its pumber of units installed is 116,392 units, covering
more than 80% of Class 1. This is due to the rapid increase in the
number - of manufacturers, which resulted in the decrease of prices.
At. present, on the installed basis Class 1 covers 94% of all 6
classes in terms of number of units and 13% of the dollar amount.

Class 2 showed the greatest increase in the 1970s, bhut the
increase slowed and is now staying at around 20% over the preceding
year. Since the rates of increase of all classes are high, the
share of Class 2, in terms of the number of operating computers,
decreased from 19% in 1981 to 3.4% at present. In terms of amcunt,
this class accounts for 10.7% of the total dellar amount of all
units installed.

The increase rate in the number of computers in Class 3 has
stayed at over 10% straight through, but the percentage of this
class’ occupies 1in the total number of units installed dropped

"sharply from 20% in the 1970s to 1.6% now. Rather than by stagnant
demand, this has been caused by decreased supply due to the import
ban- and the immaturity of domestic manufacturers. From now on, with
the growth of domestic manufacturers, their entry into the market
and their maiket share is expected to increase., In terms of amount,
this class accounts for 10% of the total amount of all installed
" computers.

The number of installed computers in Class 4 amounts to 442 in
1984, and the annual increase is no more than 10 - 30 units. Due to
the import ban and non-existence of domestic manufacturers, the
share of this:class in the total number of computers is guite small,
Among - the existing brands, a domestically manufactured IBM 4341 and
medium~sized Burroughs series cover 60% of the market share, 99% of
the machines in this class are foreign brands. On the installed
basis,; this class occupies only 6.8% of the all market.
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Class 5 showed annual increases of 30 - 50% in most years, but
in 1984, the increase slowed down to 16%, The total nuwber of
computers installed is 826, and the market percentage in terms of
number of qnits is ag low as 0,5%, In terms of amount however, this
‘¢lass occupies the largest portien, or 36.2% of the total amcunt of
all computer units installed.

Class 6 is also a totally imported-model market. The number of
units has increased substantially since 1980. The number of units
installed is 337 ox only 0.2% of the total number. In amount, this
class occupies 23.3% of the total.

2) Forms of applicatiocn

According to the user survey taken by SEI, the uses or forms of
application are shown in Table 11I-3-22., Classes 4 - & are fairly
sophisticated computers but mostly are the batch-processing systenm
type. ~ Sophisticated application of on-line systems with the use of
communication circuits remains a task for the future.

Table III-3-22 Application by Size (Brazil)

(%)

Class Class Class Class Class. Class

1 2 3 4 5 6
General use S 37 53 70 83 96 88
SCiende, engineering, |

financial computation ! 2 5 3 3 10
onuliné - ' 1 6 8 - 1 -
Daté)entry {stand alone) 24 7 4 - - -
Data entry {on-line) 21 25 7 - - -
Process control 4 . i 2 1 - -
bthers ' 9 5} 4 i3 - 2
Total | 100 100 100 100 100 100

Source: SEI

{c) Trends of the industry
1} Rapid increase of small computers and microcomputers
With the intensive policy for fostering domestic manufacturers,

the number of manufacturers has increased gradually, especially in
the sector of small computers, It is reported that as of 1982,
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computer-related enterprlseh reached 83 in total nimber. A sUrvoy
in 1983-1984 reports that 25 new enterprises parLLCLPaLed either in
manufacture - or distribution "of Class 1 -equipment - or- dev:ceq
Investment for development is also quite active ‘and stays as high as
approximately .10% of ‘sales  proceeds. The number .of personne]
engaged in this Jndustry also is showing a gradual increase along
with the development and expansion of the .industry, from 4,000 in
1979 to 12,600 in 1982, '

' ‘market share

2} Expansion of domestic manUfacturers

The growth of domestic manufacturers is resultlng in a steady
inerease 1in domestlc manufacturers' market shares. Domestic
computers occupled 17% ‘of the total number of computers sold and 7%
of the sales amount in 1980, but that grew to 95% in number and 25%
in amount in 1984, The fact that, at present, the market share of
domestic computers in Class 4-is 1% .and Classds 5° and 6 is 0% is
indicativeé of how fast the growth has .been  in the smaller computer
categories, Slnce a pOWerful domestic manufacturer has ‘begun Class
3 production, in which the domestic share is 30%, the domestic
market share as a whole .is expected to grow steadily in aceordance
with the improvement of technical level (Figure III-3-9).

3) Industry distribution

In Class 1,. dozens of domestic manufacturers occupy 95% of the
market. - Especially Prologica (37%) -and Microdigital (29%) occupy

66% of the market share. In Class 2, five main domestic
manufacturers cover 93% of the market, and foreign manufacturers
cover only 6%, In Class 3, the production allotted +o IBM,
Burroughs and - Hewlett Packdrd ‘has continued. But recently the

domestic share led by COBRA (20%) has grown to 30%. In Classes 4, 5
and 6, US computer manufacturers are still overwhelming. This
market is still an oligopoly with Burroughs (49%) and IBM (34%)
covering over 80% of market share.

(d) Import/export trends

Under the government policy, the import of computer-related
equipment and devices is  severely restricted and only large-sized
models and necessary parts for domestic products are allowed to be
imported. This  has been kept within the range of -about US$200
million. It is said that there will be not so much an increase in
imports, because the import restriction ig expected to continue and
the domestic manufacturers are gradually replacing imported parts with
domestic products. ©On the other hand, since 1980, eprrts have been
growing rapidly with peripherals and terminals for personal computers
as leading items. (1e82: US$150,000, 1983: US$1,200,000, 1984;
Us518,600,000 {estimate)).. Major. destination countries are -the USA
{(50%), Latin American countries'(30%)-and West Germany (8%).

From the above, it is ev1dent that PC perapherals and termJna]
hdve been replaced with the domestic products to a substantial extent,
and export .can- take place. In medium-sized - computers, however,
dependence on imported parts is still 'so large that production is
affected by the quantity of parts imported.
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' Class 3

_ Class 6

Fi gure III-3-9 Domestic/Foreign Trends (Brazil)
: (based on value)
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(e) Problems in prombtiqh of computer industry.

The Ffollowing: problems for domestic manufacturers have been
pointed out in an SEI Bulletin: ' ' '

1) Problems of 'availability of impbrted parts including prices,
guality and delivery : ' : :

2} High interest rates on borrowed funds

3) Problems 1in quality, _pricés, delivery . date of :periphefal
equipment, components, assembly, etc. '

4)_Amdunt of credit extended for imports ‘is too small, and impbrt
procedures take too long. ' :

5} Rising labor costs.
(2) Mexico

Regarding . the computei industry in Mexico, the following two
basic points should be noted. ,

~ Locating next to the USA, this country is ‘under strong USA's
influence in econemic activities. Major US manufacturers engage
in manufacturing in Mexico, in the form of joint ventures. The
majority of imported goods are US products. -

- Although Mexico is on a course of recovery from the monetary
crisis of 1982, it still suffers under a large accumulation of
foreign debt, a financial deficit and stagnant industries.

The government is very much interested in the computer industry.
1t expects to replace -imported goods with those = of domestic
manufacturers, together . with  the encouragement  of - -technical
development in the industry inm general and, in the future, export
computer products. Information related computer industry in Mexico
after 1982 are very limited. The following descriptions come from
available information in Japan.

{a) Government'policies

~In 1981, based on the National Industry Development Plan, the
government formed the “Program for Encouraging Domestic Production of
Computers”, and established a policy to tackle domestic production of
semall-sized computers, microcomputers and peripherals. Itgs outline is
as follows:

1) Objectives

-  Domestic computérs to supply 70% of the total market within
five years.

- Replacement of  imported goods with domestic products, and

cultivation of potential for international competition within
a short periocd.
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~  Development of diversified computer-related industry to raise
the warket share of domestic products, and to aim at fostering
a computeyr parts industry,

- Development of technology and trainiﬁg of personnel,
=~ Actual plans for fostering the industry.
2) Sﬁpport for manufacturers and vendors

- Preferential taxation on equipment investment by domestic
manufacturers and on purchase of domestic parts.

- Enforcement of import quota system on computers and
peripherals which are the targets for domestic production.

~ Under the quota system, import permission and reduction or
exemption of import duty for three years on computers and
computer-related parts.

- Esgtablishment of plans to introduce computers into public
institutions.

~ Tax deductions for computer purchasers.
- Foétering of computer exXports.
- Restrictions on establishment of foreign-owned enterprises.

~ Setting target years for accomplishing projected domestic
production goals and promoting them.

{b) Trends of computér demand

Computers demand showed remarkable increase in the 1970s, It is
-said that annual increase rate of 30% were recorded during this
period. Demand dropped in 1982 but made a gradual recovery. ‘The
computer industry is now regarded as the sector which could expand
~faster than any other industry, depending on the recovery of the
economy and development of government policies in the future.

The number of computers in operation at present is estimated at:
computers: 10,000 units; micro-computers: 100,000 units. It is
estimated that about half of these are. in government institutions,
followed by the engineering sector, service sector, commercial sector,
financial sector and then academic sector.

{c) Trends of the inaustry

In the present market, IBM occupies more than half, followed by
other US computer manufacturers such as Honeywell Information Systems
(HIS), NCR, Burroughs, Sperry, etc. With the recent increase in the
number of micro-computers, such specialized micro~computer
manufacturers as Apple, Wang and others have made an entry into the
market. :
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There are about 50 cowmputer manufacturere who are’ vegistered by
the Domestic Production Encouragement Program: and have either started
production -or are in preparation. Of thess, 42 are analysed as
follows (some figures are partially overlapped.):

100% AL 1008

Domestic Joint Foreign

Capital Venture Capital
Micro-computers _ 17 3 0
Small computers & 1 5.
Peripherals : 12 4 1
Conputers for 4 0 0
processing ' '
Tatal 30 7 5

{d}) Import/export trends

Because of economic stagnatlon import. has been decreagang since
1981, Fwven if the economy. recovers from now on and "demand increases,
the government's dcceleration of domestic computer mdnufacture will
work to keep imports down. At present,-items from the USA occupy an
overwhelming portion of the imporied goods.

Bxport is an issue for the future and depends on the promotion of
domestic computer manufacture .and  its : competitivemess in  the
international market. 1t is said that recent. exports of finished
products are showing a gradual, though very slight, increase.

(3) Koxrea

The government maintains a policy in which the computer industry
is regarded as .an . especially - important industrial sector. The
government plans to accelerate the - upgrade . of . computer related
technology and try: .to develop domestic manufacture to eventually
create an export industry in both hardware and software.

The government designated 1983 as ~"Year of the Information
Industry", and is carrying out various plans such as:

- [Establishment of long-term bésic.plans'
~ Fostering and developing the software industry
- Fostering computer education :

In response to these, active movement toward development and
production of domestic micro~computers in the private sector has been
seen, '

{(a) Government policies
The government enumerates the followings as its basic policies.
1) Acceleration of computerization toqether‘ with' its effective

- application
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2} bevelopment of the software industry
3) Establishment of an information industry fostering system

- lkstablishment of organizations for accelerating this goal

~ Establishment of a financial system for helping and fostering
- smaller enterprises

- Standardization

4} Strenqthening of the information industry with the support of
.technical development

5) Fostering people's interest in a computer
6) Training of computer specialists
{b) Trends of cdmputer application

‘ Demand for computers in Korea expanded remarkably from the latter
half of 1970s. Then, for the three years, 1980~1982, the annual rate
‘of idncrease remained ‘within 20%. After the designation of the
~aforementioned "Year of the Information Industrv", however, the ahnual
growth rate once again came close to 50%. As of June 1985, the total
number of general purpose computers in operaltion was 1,860. However,
this number is small in consideration of the present level of the
Korean economy and industry. With the government's promotion policy,
a rapid increase is expected (Table IT11--3-23).

Application sectors are {based on number of computers):

Business corporations ......... e 60%

Education & research institutes ..... 22%
Financial & insurance sector .,...... 11%

Government .......... skt e e r e e 7%

Classified by size, different sized computers are used in each of
those sectors, probably indicating a rational application commensurate
with actual conditions (Table 1¥I-3-24),

{c} Trends of the industry

"Korea is a US manufacturers' market. In terms of the number of
computers, IBM (18%), DEC (14%) and HP (7%) are the leading brands.
In the micro-computer sector, Wang and Prime are important: contenders.
In addition to US brands, Fujitsu (Japan) holds a 4.2% share (Table
I111-3-25),

Asg for demestic production of computers in Korea, a’
micro-computer developed by the XKorea Science and Technology Research
institute,  under license with GTE, USA in 1974, was said to be the
first. Then later, with the four major financial and business groups
as the central core, assembly-line production was started by
introducing' the US or Japanese technology. The number of such
manufacturers is said to now exceed 70, 1IBM established a 100% owned
subsidiary, and it was to start partial production in 1985.
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The dol]ar amount of computer and perlpherals produced An 1984
reached. US$452 million which was more than twice that of the precedlng
year. ‘Now, a rapid expansion in computer productlon, supported by
many years of accumilated technology from the electric equ1pment and
precision machine - industries, is being planned. ~Computers’ are

expected to gradually occupy a portion of the-export:industry.

In April 1984,
announced and include a large amount of investment,

plans. to foster a 'semiqonductor industry were
the establishment

of technical development procedures and a production base.

Table II1I-3-23  Trends oereneralupﬁrpose Computér Use -in
Korea by Institutions :

(Number of Compufers, %)

1982 1983 1984

1985

Institutions 1977 1978 1979 1980 1981

' {June)
Government 35 39 48 56 60 68 81 109 122
Education and 49 60 87 103 144 178 247 371 417
Research '
Institutes
Financial and 35 36 55 67 78 94 135 igz 201
Insurance
Sector
Business 57 120 237 296 351 426 651 984 1,130
Corporations
Total 176 255 - 427 522 633 766 1,114 1,646 1,870

(39.7) (44.9) (67.5) (22.2) (21.3) (21.0) (45.4) (47.7)

Source: Ministry of Science and Technology Publication
_Note : The figures given in { ) are increase rates.
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Pable 11I-3-24 Current Status of General Purpose Computer Use by Size

(Number of Computers, %)

Super Large

Medim

_ Mini Micro

clarge computer . computer - computer " computer

abpye Uss$700,000 _US$3OOF700 US3100-300 Us350-100 Total

Us$1.5  to (thousand} {thousand) (thousand)

million 1.5 million
vae;nment: 15 17 32 17 41 122
Eﬁucéfiohal
and Research 7 8 39 107 256 417
Institutions
Fiﬁéncial and
Insurance 32 34 45 48 42 201
-Seqtors :
Business
Corporationsg . 68 97 169 340 456 1,130
Total 122 156 285 512 795 1,870

(8.3) {15.2) {(27.4) (42.5) (100.0}

{6.5)

Source: Ministry of Science and Technology Publication

" Table IXI-3-25 Current Status of General-~Purpose Computer Use by

Brand

{number of computers, %)

1977 1978 1979 1980 1981 1682 1983 1984 1985

IBM A7 54 75 99 126 161 219 306 336 (18.0)
FACOM 19° 25 40 42 46 50 57 64 78 (4.2)
UNIVAC 28 31 28 29 32 37 42 51 52 (2.8)
CYBER 11 11 17 18 19 19 21 26 27 (1.4)
PRIME 0 0 18 28 3% 46 59 75 84 (4.5)
VAX {PDP) 14 25 83 83 8% 99 142 229 260 (13.9)
NCR 10 16 20 22 23 26 38 52 57 (3.0)
HP : 0. 17 35 40 46 53 78 115 131 {7.0)
ECLIPSE 7 9 17 22 23 26 39 60 69 (3.7)
HONEYWELL ¢ 0 0 0 16 18 28 37 41 (2.2)
BURROUGHS' 6 11 12 14 15 16 22 30 38 (2.0)
FOURPHASE 0 it 6 8 11 14 24 33 35 {1.9)
WANG 16 22 28 33 33 35 57 69 106 (5.7
NOVA 11 13 16 20 20 20 33 . 52 61 (3.3)
Others 7021 32 64 99 146 255 427 495 (26.5)

176 255 427 522 766 1,646 1,870(100.0)

Total -

633

1,114

" Source: Ministry of Science and Pechnology Publication

Note:
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4, AGROINDUSTRY (PACKAGING)

4-1  Introduction

The pulpose of this sectlon is to examine . Lhe current 51fuatlon of
the packaging technology and to provide plactlcally useful sugqestlonb
on the necessary conditions for its improvement with. view of
developing marketability of the food related agr01ndust1y in Argentlna

Argentina is one of the major producers--and exportels of -
agricultural and livestock products such as cereals, oil seeds and meat.,
and has been holding relatively strong competitiveness -:in -the"
international markets of these prodiucts. The agricultural p;oduéts also
contribute largely to the whole Argentine economy, accounting for over
50% of the total exports while the agricultural sector occupies about
15% of GDP in recent .years.

The agroindustry using such ample agricultural products. as raw
waterials plays a very important role in the industrial - sector in-
Argentina. Since the packaging is the most indispensable to the food
processing among. the industries in the agroindusirial sector, this part,
prior to examining the packaging technology, will briefly review the
prasent situation of the food processing industry including bevelage and
tobacco (hereinafter referred to as "the food processing industry").
According to the latest RIN (Registro Industrial de la Nacion} data
published by Secretariat of Forelgn Trade and Industry,'ln 1984 the food
processing industry accounts for 22.1%  of the total vregistered
establishments, 23.9% of the total enployees, and 28.3% of the total
productlon value in the whole manufacturing sector - (TabJe IIl -l l)

Within the food processing sector, the category of food industry
altogether prevail over those of beverage and tobacco; the food industry
holding 78.5% of the total establishments, 83.2% of the total employees,
and 81.6% of the total production value. The more detailed structure of
the different activities in this sector shows predominance of meat
processing ({production wvalue 17.2%), oils and. fats (15.1%), dairy"
products (11.3%), and sugar ({11.4%). : The bread -and pastry industry
ranks f£irst in the number of establishments and second in the number of
employees despite its lower ranking in the  production value. With
respect to the beverage sector, the non-alcoholic and. soft drink
industry is the most important whichever indicator is used. -

Unlike the manufacturing industries which are highly concentrated
in urban areas, the food processing industries are more widely spread
over the whole country. In the case of manufacturing industries 85.3%
of the total establishments and 81.3% of the total production value is
accounted by the Federal Capital and the three most industrialized
provinces, namely Buenos Aires, Santa Fe, and. Cordoba. While these.
figures reach only 69.1% and 71.8% respectlve]y for the food processing
industry (Table 1I1I-4-2). . :

The Argentine exports of processed food amoﬁnted to .US$2;17?

million in 1985 accounting for 25.9% of the total exports of the country
(Table 1II-4-3}. This ﬁigure is far below the aggregate exporit share of
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agricultural primary products.  Though the share of processed: food in
the total exports has been fluctuating year by year during the. period of
1970-1985, the share of the 1980s is smaller than that of the 1970s,
This can be attributed mainly to the decrease in meat export reflecting.
the import restrictions and the export drive of beef by the EC. It is
shown, however, that even excluding meat, thetexport-performanée.of the
food industry has been less favorable. than that of the other
manufacturing industries as a whole since the 1970s in terms of export
growth. )

In the export of processed food products the shares of fats and
oils (45.6%), residues dincluding animal feed (23.7%) and meat and
related products {17.7%) are- the three largeést., The other exports of
manufactured food have quite small shares. Even surming. up all of them,
the amount is far below each share of the largest three groups.

In Argentina unprocessed or only with primary processing
agricultural products. are competitive in the international market.
Considering the apparent comparative advantage of agricultural products
and the higher level of industrialization in Argentina, there seems to
be considerable possibilities of development of  food processing
industries generating higher value added therein.

Apart from economic issues, it can be pointed out that there are
several technical ~ problems to be : improved concerning . sanitary and
quality control, product standardization. and packaging which are all
essential to food processing, and that efforts for the improvement have
heen retarded by several factors including unstable economic situation
in the past. With a view to developing marketing potentialities of
processed foocd, this study, focussing on the . field of packaging,
examines the present conditions based mainly on the interviews and
observations ‘at related institutions and factories, and provides
practically useful suggestions.
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4-2 Packaging in Argentina

4-2-1 Introduction

Packaging covers a wide variety of matérials and technologies, with
every material and technology having a possible use. But naturally,
economical -materials and technologies have the most practical use for
packaging.

The purpose of packaging is roughly divided into the two following
types. Packaging for transportation, which protects the goods from
physical damage while they are moved from the manufacturer to the
consumer; and packaging fox the consumers' advantage, which prevents the
goods from. rotting or spoilage by bacteria or surrounding conditions,
and in addition, this packaging can be used to promote sales.

~ Goods. come in various sizes and shapes with different physical or
- chemical properties. Their distribution channels also have individual
features. Consequently it is impossible for us to deal with such a wide
_variety. of goods collectively. Packaging should be relevant to the
kinds of goods and the situation.

The following seven items are usually regarded as the typical
functions of packaging.

1) Protective property

This is the most important and covers its barrier properties,
stability and physical strength.

2) Convenience

Convenience to consumers is an important function of mnmodern
packaging. It is required that packaged goods can be consumed
whenever and wherever desired. Other requirements are to be compact
enough to be portable and to be easy to open. The distribution cost
depends directly on the size of the unit to be handled.

3) Attractiveness of goods

As previoﬁsly stated "packaging is a silent salesman", to make
the goods distinguishable from other diversified commodities gains
them a high reputation.

4) Working suitability of packaging

It is a starting premise that packaging should be carried out by
a packaging machine from the standpoint of economy and sanitation.
Thé most important points are dimensional stability for smooth
production, heat sealing property for complete sealing and
adaptability to high speed machines.
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5} Economy-

General purpose commodities mnst be- cheap and hlgh qual:fy. In
COons 1der1ng eeonomy, it is neues;ary +to cut down the total cost, not
simply frOm studying it in parts but from an overall point of view.

6) Social cirCUmstances

It is 1mport1nt to enact 1equ1at0ry laws and to determine the
producer' s_xespon51b111tles. Tt is necessary to make efforts to solve
problems of packaging garbage, resource saV1ng and enerdy saving.

7) Sanitation

Safety and sanitation are espe01ally 1mportant for drugs taken:
orally and £food. Possible’ problems are -contamlnatlon by’ foreign
substances, and pellution by germs and mlldews As aseptic packaglng
or other sterile methods have become common recently, the ddhevlon of
germs and mildews to packaging materials poSes a problem

packaging materials which are'masseproduced,_sﬁable in quality and
low in price should be selected for goods consumed in large amounts.
The materials. which meet these requirements include. paper, paperboard,
corrugated cardboard, plastics, metal and glass. Wood is a traditional
packaging material and was convenient as well as being suitable for
packaging, but it is now unsuitable for modern needs. :

Changing from wooden boxes to corrugated cardboard boxes triggered
a remarkable progress in packaging in Japan, This progress in packaging
-technology was due to the rapid growth of the corrugated cardboard
industry in Japan’ and “the resultant ‘low  costs. The technology was
investigated and developed in cooperation with those who were involved
in loading and unloading, transportation and storage.

As to the packaging for consumers' advantage, there is.a difference
in reaction between the Argentine and Japanese consumer.  Japanese
consumers are very  discerning and demand perfect goods, whether it is
fresh food or processed food. They worry about defects in guality. and
shape, such as a break in a box, a'dent on a can or a hole in a bag, and
they also expect a date of manufacture and a pleasant ‘desgign, ~ If goods
are in any of these ways a little inferior to those of other companies}
its sales will fall considerably.” Japanese companies carry out research
not only into the goods themselves but also into the packaging of the
goods. This competition creates a strong will to_improve packaging.

Argentlne consumers ‘on thp other’ hand are not so fussy, ahd this.
may be desirable in some respecte, but a samllar attltude of consumer
cannot be expected in the 1nternatlona1 market. The degree of packaglng
quality varies with producers in Argentina. Some packaging in Argentlna
_is at a considerably high level in terms of its guality of paper or
laminate and in printing technology, but some are still in low level.
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4-2-2 Packaging Material

As stated at the beginning, there are various kinds of packaging
naterialsﬁ The_most suitable wmaterials are mass-produced, stable in
quality and low priced. . Materials which meet these requirements are
paper,'plasfics, metal and glass. These materials are reguired to have

good physical properties so that auntomation of the packaging operation
can be introduced.

{1) Paper, cardboard, corrugated paperboard

The amount of paper production in Argentina is about 3% of Japan.
It is not easy to evaluate this'situation. However it is apparent
that the demand for paper will increase according to the replacement
of wooden box “with corrugated paper in transport packaging which
occeurs in Japan in 1960s (Table II11-4-4).

- It seems that at present corrugated paper is not commonly used in
Argentina because the manufacturing costs are comparatively high. We
observed several papermills, which were g¢enerally of a small
manufacturing scale which can not seek the economy of scale (Table
1T1-4-5).

(a) Corrugated cardboard

' Technology in the corrugated cardboard industry has made
remarkable Progress in the past several years. Among the factories we
Vlslted in Argentina, only one had introduced new equipment, while
others still employed’ conventional ones. A certain major manufacturer
was still Qperating with eguipment which was ten to fifteen years old,
and had problems with guality and preductivity.

In advanced countries, corrugated cardboard plays the leading
role in. packaging Ffor transportation. The reason that it is not
commonly used in Argentina is that its merits have not been recognized
yet. The advantages of corrugated cardboard as a packaging material
are as follows:

1) Light weight: It is about one-fifth the weight of a wooden box
" and therefore has high efficiency in transportation.

2) High prbductivity: Production of 150 to 200 cases per minute is
‘possible.

3) Foldable: Volume can be remarkably reduced by folding. This
depends on the size of a hox, but it can become one~tenth to
one-twentieth of its volume when it is a box. This gives great
efficiency when loading and unloading, and transporting.

4) Easy séaling; Sealing operation can be easily done using pressure
sensitive tape.

5) Easy automation: Many machines can automatically manufacture,
£ill, and seal boxes.
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Table TIT-4-d

Demand Structure

of Paperboard (1985)

o : {tons)
Argentina Japan - (n)/(8) .
NCY (B). x_100
Paperboara 220,000 6,150,000 3.5
Liner 127,500 -
Medium 92,500 -
Kraft Paper 80,000 - 1,855,000 4,31
Multi-ply Sacks 55, 500 355,000 15.63
Others 24,500 1,500,000 1.63
Coated Light Cardboard 35,800 1,200,000 2.98
Bleached 4,QOQ -
Paper 27,100 -
Waler & Greaseprcofl 6,200 . -

Source: Japan packaging Institute, Argentine Packaging Association and others.

Table III-4-5 Production of Paper in Different Countries

Number of Production Production/ Consumption
factories (1,000 tons) Factory’ of paper &
L ' {1,000 tons) paperboard/
Paper, Paper,. Paper, A
Paper- Pulp Paper- Pulp Paper - Pulp per capita
hoard board ‘board ber year
Japan 593 65 23,495 i2,519 39.6 192.6 169 kg
Argentina 86 20 1,200 815  14.0 40:8 32 kg
Brazil 25 48 4,140 3,990 25.2 83.1 25 kg
Chile 22 7 433 900 - 24.1 128.6 22 kg
Mexico 30 20 3,098 1,068 47.7 53.4 30 kg
.5.4. 581 195 65,998 51,837 .118.5 265.8 287 kg
Pulp & Paper International 1985 World Review Number

Source:
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6) Colorful printing: Printing machines and the sticking technology
of photogravured liners (preprint) have been developed.

7) Safety: This is due to the light weight and the softness of the
" box. ' '

83) Easy-dispcsal: In cities, it is important to be &ble to dispose
of the used. corrugated cardboard, The used cardboard is
collected and can be reused as material for paper manufacturing.

However, corrugated cardboard also has some disadvantages
compared with a wooden box.

1) Weak in water and high humidity: Usually this condition makes it
difficult to change from a wooden box to a corrugated cardboard
box. Tt 1is necessary to take measures to reinforce the: box
against this defect. There are various techniques available with
the help of plastics.

2) Costs: It is said that in Argentina a wooden box is lower priced
than a corrugated cardboard box, while in Japan the former is
generally more expensive than the latter. This fact is related
to the production costs for paper and personnel expenses. It is
expected that a corrugated cardboard box in Argentina will be
less expensive than a wooden hox someday.

It is evident that a corrugated cardhoard box has more advantages
compared to a wooden Dox. After considering all the factors,
including the packaging operation, we think a move away from wooden
boxes towards corrugated cardboard boxes is advisable.

{(b) White paperboard

It seems that research into the printability of white paperboard
used for paper containers has not generally been done in Argentina.
Consequently their printing does not turn out very well, Paper
containers are generally used for the packaging units displayed in
‘supermarkets, which means they must also have the function of
promoting sales. The highest printing technology should be used on
these white paperboard containers.

We can judge the printing technology of a country by its picture
postcards or the color prints of its quality books as an example.
Printing technolegy for the postcards. and books which we bought in
Argentina does not seem good as that of advanced countries.

The quality of a piece of printing depends on a combination of
several things,and these include the ink, printing block, materials to
be printed, printing machine and printing operation. High quality
print cannot be achieved if any one of these are inferior. It seems
that Argentina is lacking in the basic research necessary for these
technigues. Printing on packaging will progress only as printing

“technology is improved.

However, it is 'quite difficult to achieve. smoothness of
surface, absorbency of ink, thickness and uniformity of moisture are
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reguired for high . quality. printing on paperboard; ‘The “.sizg¢ of
particle, weatherability of vehicle -and wearn. re91stance are problems
concerning the - ink. The technology of _color analyqls and the
manufacture of the premsen51tlzed piate are. 1mportant to platewmaklng.
Also, accuracy and speed are requlred for a prlntlng machine.
Printing . technology w111 not be inproved’ untal Lechnology in each of
these fields is researched 1nLo, and it may. still be a long tlme unt11
the technology affects the field of - packaging. - However,. it is
important ‘that Argentina starts to research: into Lhese fields as early
as possible, considering the competition in the 1nternatlonai market

(2) Plastics

~Plastics are'used_in3a=wide_ran§e ef.foed'paCRaging materiais{
An ‘advantage of. plastics is that wvarious: functions are carried out by’
one materials. The qeneral charactellstlcs of plastlcs are as foliows:

1) transParent therefore able to see contents

2) adequate physical strength. :

3) excellent moisture. re51stance and watey re51stance
4) excellent chemical resistance and. oil resistance
5) excellent heat resistance and. cold resistance"

6) contamination-free- :

7) ‘excellent weatherability

These charactelistice are advantages, more or less, common to
every plastic, which enable the productlon of the various kinds of
packaglng listed below: :

1) eff1c1ent packaging by automatic machlnes

2) bottles for holding 11qu1d made of plastic processing paper.as
is seen for bottles of m]ik fruit 3u1ce and wine

3) vacuum packaglng

4) gas-filling packaging : : :

5) close contact packaglng by shrlnkable Illm

The plastic fllms and bottles whlch are usually used for food
packaging materials are shown in Table III-4-6. :

The-plastiqs produced in Argentina'are low dénsity polyethylene
(LDPE), 1linear low density polyethylene (LLDPE), high density
-polyethylene (HDPE), polyvinyl chloride (PVC) and polystyrene (PS).
On the other hand polypropylene (PP) and polyethylene telephthalate
{PET), commonly used in advanced packaglng countrles, are not produced
in Argentina. -

The international comparlson of the plast;c consumptlon is in
Table III-4-7 . :

{a) TLow Den51ty Polyethylenc (LDPE)
LDPE has such excellent heat seallng, flexibility; étrengtﬁ and
moisture resistance _properties, that it is largely: used for : food

packaging in the form of a single film. It is used for heavy welght
bag packaging cof grains and beans, middle weight packaging of sugar
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Tahle 1TI-4-6 Plastic PackéginQ'

classification

Prdduct Néme

Properties and Uses as Food
Packaging Materials

Single Plastic

Polyethylené (PE)

A sheet of single film can be usecd

Film Polypropylene as a food packaging material.
Polyvinyl Chloride (pvC) But most plastic f£ilms are used in
Polyvinylidene Chloride making composite films, which are
(PVDC) _ uged for packaging powdery food,
Ethylene, Vinylacetate solid food and liguid food.
nylon
Polyester (PET)
Polyvinylalcohol
Ionomer
Composite Laminated £ilm Two or three sheets of plastic film

plastic Film

are laminated by using adhesives.
Three films are used for the
packaging of retcrt food, marine
products, livestock products and
confectioneries.

Extruded laminated £ilm

This is laminated film made by the
extrusion of peolyethylene and
polypropylene with printed plastic
film.

Co—-extruded film

This is a sheet of film formed by
plastic extrusion from two ox five
extruders.

The film is used for the packaging
of meat and processed meat.

vacuum
Metalizing
Film

Aluminum—vacuum
metalizing film

This is a sheet of polyester film,
on which mainly aluminum metalized
in a vacuum is used for the
laminate bhase materials.

Plastic Sheet
(rolled form}

. Polypropyrene

Polyvinyl chlorige
Polystyrene
Composite laminate sheet

This is a single plastic sheet or

a composite plastic sheet which is
rolled up in a continuous packaging
machine

plastic Botfle

vacuum forming product

Molded cups, ice cream cups, etc.

Blow molding product

Composite blown bottles which are
used for condiments.

Tnjection molding products

this is used for a txay for -
expensive food.

Source: Study Team
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and salt and.. flexible packaging of conIectlonerles, bread and dried
food. Perforated film is used for vegetable packaging, LDPE is used
as a sealing layer for laminate film, and is most commonly used for
_extruded laminate film. Compared with LDPE, LLDPE has the improved
mechanical properties of tensile strength, -tear strength and pinhole
resistance, and has better heat sealing properties., The main uses of
51nqle film are for packaging processed liquid food, fish cake, liguid
soup and middle weight food. As LLDPE has poor film forming
propertles, it is used in making co-extruded film with LDPE.

The total production of LDPE in Argentina is shown in the Table
III-4-8. Meanvwhile, a breakdown of LDPE use in the last five years is
shown in the following Table ITI-4-9, According to the table, use for
film occupies the largest share., Film production is the most common
use for LDPE. Demand for the LDPE film market in past is shown in the
Table II1I-4--10.

1) Shrink film

" PE shrlnkabie film is wused largely for shrink packaging of
processed - food and is widely used for pallets, construction
materials and electriCal appliances. The film is made to shrink by
passing it and the goods it encloses, through a hot air tunnel. The
appearance of shrink packaged food is the same as the appearance of
vacuum packaged food. The figure for the growth rate of shrink film
between 1978 and 1985 was the astonishingly high of 32% per annum.
It is sald that these trends show a diversification in processed
food and that an improvement in foof presentation is aimed at by
using shrink packaging in Argentina.

2} Stretch film

Stretch packaging is used for fresh food such as vegetables,
fruit, fish and meat. Fresh food 4is packaged in a tray by
stretching film over it, this increases the products value because
the food is shown to be fresh. Stretch packaging is becoming
increasingly popular and is widely used for pallet packaging and
direct packaging of vegetables and fruit to keep them fresh.
Preduction figures for stretch film before 1985 have not been
issued, and it is understood that stretch film was not commonly sold
"in supermarkets till then.

3) Milk sachets

After reaching a peak, the demand for milk sachets started to
decrease. It is predicted though that future demand will increase
slightly. Milk sachets are a type of packaging not seen in Japan,
as although it is sterilised, Japanese consumers are concerned about
sanlitary conditions.

According to POLARSA S.A., all of the milk bottles were made of
glass until 1967, when they were changed into PE sachets. Now PE
sachets cover 70% of the market, with carton bottles (1 liter),
which appeared about 1978, and PE bottles ‘(1 liter) taking the
remaining 20% and 10%, respectively. It is expected, that judging
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Table I11-4-8 Plastics Market in Argentina s

(1,000 tons, %)

1978 980 1982 1983  Increase Rate

LOPE _ .
Capacily 35 35 225 o225 -85.04
Demand G7.8 G8.8 122.7 118 o 20.29
imporl 37 - 38 _ 9 1.3 ~67. 25
Fxport ] 0 .23 66.8" -
_Product ion 30.8 ~30.8 136.7 183 8l.12
HDPRE :
Capacity -0 0 0 42 =
Demand 12.9 22.6 - 05,3 - 37.8 43,10
fmport 13 23 Y25 29.8 31.85
Export 0 .0 0 B o -
Production 0 0.3 0.3 17 -
Py C
Capacity : i\ 0 1 57.5 -
Demand 36.9 593.1 53.5 0.9 . 24.32
lmport 5 20 7 18.4 54,39
Export. | ] Q 0.3 ~33.06
Production 32.9 34.1 46.5 52.8 17.08
Ps -
Capacily 51.2 51.2 51.2 51.2 0.00
Demand 18.8 25 23.4 26 11.41
Import 0 3 i 6.7 -
Export 0 0 0 1.2 -
Production 18.8 22 22.4 26,5 12.12
PP
Capacity ); 0 T ] -
Demaind 11.9 18.6 23.3 25.9 29.59
Import 11.9 18.6 23.3 25.9 29.59
Export 0 0 )] 0 ) -
Production _ _ . -
Source : Stanford Research Institute
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from the cost of contents and the pulchaSing power of the consumer,
cheap bottles such as sachets will become more popu]ar in the near
future, : .

4) Sacks

Confectionery and powdery food are mnostly packaged in . bag
shapes., Most bags. are in a flat form with a threse-sided seal or a
four-sided seal, or altornatlvely are pillow type with a both~sided
seal. Food is filled and sealed in bhag form by a £i11 and seallng
machine. In Japan blown bottles .of LDPE are used [for bottles of
honey -and drinks. - LDPE is also used as a cons sbituent material for
milti-layer blow molding bottles (for_mayonnalse, ketchup, edible
0il)}, which make use of its flexibility. In Avgentina, the only
LDPE bottles seen were 1-iliter milk bottles.- : ' :

{b) High Density Polyethylene (HDPE)

Compared with LDPE  film, HDPE film has better strength,
toughness, readiness of" 'openlng, moisture resistance, = chemical
resistance, oil resistance and heat re31stance properties; but -has
. worse. impact strength and heat sealing properties.  1Its uses are in
packaging dried food, frozen food, bread and confectlonerles, and -as
garbage bags and as carrier bags for supermarkets. . Uhiaxial stretched
film is a special kind of HDPE film. This film has good transparency,
toughness and twisting properties and is therefore used for the
twisted packaging of candies and wheatglutens.

In Argehtina, demand for HDPE did not increase so much as LDPE.
This is because there was not enough capacity of supply by domestic
producers (Table III-4-8}.

(¢} Polyvinyl Chloride (PVC)

PVC film is . used for three kinds of products; - soft  film
_(plasticizer content: 30 - 60%), sémi-rigid film {(plasticizer content: .
10 - 15%) and rigid film {(no plasticizer). Soft film is used as a
stretch film as it has good elongation and tear strength properties:
It is mainly used for packaging food in a tray which .canmot be subject
to heat, such as vegetables, fruit, fresh meats and seafceods.
Stretched shrinkable film can also be used for this purpose.

Semi-rigid PVC Ffilm is used for packaging food such as bread and
dried food, but recently it has been replaced by PE film because of
the sanitary problems associated with plasticizers.

Non-plasticized rigid PVC film (sheet) has good tranparency, gas
barrier, moisture resistance, heat sealing, chemical resisténce,
printing and rigidity properties,. and is so cheap that it is widely
used for packaging jam, confectioneries, pharmaceuticals; and making
cases and packs for fruit, and trays. : : :

Blow PVC bottles are largely used for mineral water, 'juice,
edible oils and condiments. In. the case of mineral water, six 1,51
PVC bottles containing mineral water are multiﬂpackaged=by shrinkable
film and are commonly sold in supermarkets.
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~ Phe growth rate for the production of PVC from 1978 and 1985 was
.hlgh marklng 24% per annum,

-(d) 'P()ILyperylene (PP)

PE{film‘is the "lightest plastic film and has so many excellent
- properties such as ‘mechanical strength, transparency, chemical
reslistance, moisture resistance and heat resistance, that demand for

it ds° a food packaglng materlal is rapidly increasing in many
countrles..

There are two kinds of PP film; cast fllm (CPP} and oriented film
(OPPY} . CPP single film is the most frequently used for the packaglnq
of bread and cakes. Other uses are for automatic bag packaging of
fishery' products, frozen confectionery and sugar, and for twisted
packaging of candies, wheat-glutens and biscuits.

JOPP film has excellent physical properties, such as tensile
strength, fatigue strength, impact strength, low coefficient of
friction and toughness and it is also very suitable for printing. It
also. has good moisture resistance and transparency but poor heat
"sealing propeftles. S50 when using a single film, OPP film of improved
heat sealing property should be used. Single side heat sealing type
OPP film is used for automatic packaglng of biscuits, candies and
sausages. Double side heat sealing type is used for overlapping, such
as for individwal packaging as with a caramel case, or overlapping
integrated packaging or stick packaging of powder such as sugar. -

Molded bottles are produced by injection wmolding, blow molding
and sheet forming, and are used for bottling dairy products, desserts,
oils, fats and confectioneries,

At the moment all the PP is imported to Argentina. The figures
for the PP market in 'the last four years are shown in Table ITII-4-3,

In "Argentina, the following new PP plant 1is now inder
construction. When this plant is completed, it 1is thought " that
Argentina will not have to depend on imports of PP in the near future
(Source: Hydrocarbon Processing/International/Section 2 June, 1984},

Company - Production Process  Year of
(Locaticn} ' Capacity Completion
(kilo.tons/Y)

Petrogquimica Cuyo SAIC 40.0 BASF 1987
(Lujan de Cuyo)

{(e) Polystyrene (PS)

There are various kinds of PS such as General purpose polystyrene
(GPPS) which is colorless and transparent, high impact ‘polystyrene
(HIPS} which is milk-white and is reinforced by synthetic rubbers such
as butadiene resine, expanded polystyrene {(EPS}, and polystyrene paper
{PSP}.
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PS is uswally used for cups.and trays molded fvom its sheet of
it, HIPS is used for cups for refrigerated confectioneries, drinks,
confectioneries, and for trays for puddings, jellys, margarlne, butter
and fermented milk. EPS is used for cups to hold drinks. PSP is used
for meat trays (to hold processed products of pre cooked fresh fish,
vegetables, fruit and fresh meat) and for cups . for food and drinks,
Multilayered bottles. made from GPPS or HIPS: are widely used for
dessert foods.- :

{f) Market trends in plastic packaging materials

Taking into account the previous analysis, the following points
outline the markel trends of plastic packaging materials in Argentina.

1) Shrink film

a) Promissing ... The use of thlq Film is expected to increase at a
consxderably high rate.

b) Uses ... For multi packs: for mineral water, canned food and
bottled food, and for shrink packaging for transportation of
empty bottles :

2) Stretch film

a} Currently PVC film and hot-PE film is used for wrapping meat,
fruit and vegetables put on trays. ‘

b) This film is also used for. wrapping meat at the slaughter house
or freezing companies, ‘and for wrapping vegetables, fruit and

bread at the supermarkets,

¢) Wrapping operation 1is done’ manually at present. if automatic
operation is introduced, the demand for this film will increase.

3) Milk sachets

a) They are packed at dairy companies and sold at 5upermarkets and
stores.

b) At present, 70% of the milk containers in Argentina are PE bags
{for 1 liter, thickness of 801}, 20% are paper containers and 10%
are PE bottles. ' : '

4) Coating

a) Paper with coating is used for tiny sugar bags and flow packs of
lcecream, .

b)) Tonomer coating is beginning to be used. It is about twice as
expensive as PE, but is replacing PE for confectionery.

5).Co~extruded film
Annual consumption is 1,300 tons. 80% of this'haS'three'layers.

For example, nylon/lonomer Resin ILDPE is used for casing saunsages.
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20% of the co-extruded film annually consumed has two layers. For
example, LDPE/HDPE or LDPE/EVA is used for bags for flour,

. 6) Eottles

a) PVC bottles for holding mineral water and edible oil are
gradually replacing PE bottles.

b) PET bottles are being used for Coca-Cola and detergent.

¢) The PET consumption market is still too small to establish a
manufacturing plant there,

d) In ‘Argentina, there is neither the technology to produce multi-

layer blow molding nor the processing machinery for it. 1f a
company began to manufacture it, its market is considered to be
- promising.

e) At present LDPE hottle or glass bottles are used for ketchup and
mayonnaise,

{3) Metals and others
(a)  Tinplate .

Tinplate is used for producing cans. CENTENE RA S.A., which has
a 45% domestic market share being the largest producer of can in
Argentina, producing various kinds of cans except beverage cans. It
produces tinplate three piece cans. It does not produce welded seanm
or lap cemented cans. It would be advisable to use tin-free steel as
a material, and introduce the production of welded cans, lap cemented
cans and -drawn and ironed cans. -

According to tinplate users, following are pointed out.

a) It takes considerable time From order tinplate to its delivery if
ordered to a domestic producer.

b) Tinplate supplied is not uniform in guality.

¢) As the width of the plate is limited to one size, when the body
and the end of the can are stamped out, a great deal of scrap
remains. . Canned goods manufacturers bear the brunt of the
-unstable supply of tinplate to can manufacturing companies, as it
is impossible for them to keep large amounts of empty cans in
stock as this ties up their capital.

A system of technical ccoperation with countries industrially
advanced in the field of ircon should be taken to develop Argentine
tinplate's international competitive power and improve its quality.

{(b) Aluminum

in Argentina bauxite, the raw material of aluminum is imported
from Australia. Aluminum ingots are produced from bauxite solely by
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Aluar, and thelefore domestic producers of aluminum processed godds
can only buy them from Aluar. . 3 s '

The output of alumlnum in Argentina is at.preseht 144,000 tons
per year, with 45% of this consumed domestically and 55% prorted.

21% of the domestic cohsumption is taken -up: by packaging. A
breakdown of its uses is given in Table TIT-4-11, :

The follow1ng5 are the characterlqtlcv of alumlnum 1n6ustry in
Argentina. : :

1) The demand in the domestic market "is still small. For. éhample,
the amount of aluminum' consumed in  packaging per person in
Argeritina is 0.49 kg (1985 figure of 14,800 tons, divided by
total population), while that of Japan is 1.72 kg (202,300 tons
lelded by total populatlon)

2) Aluminum is generally used for aerosol cans, tubes and foils, but
not very commonly for fish cans.

3) The yearly productiocn capac1ty of 300 ml DI (Drawn and Ironed)
cans for beer, which one enterprise has recently. developed, is
200 million units, but the scale of consumption in Argentina is.
qald to be only 80 million units and it is therefore not
necessary to produce them by u91ng thlS technlque at preqent

4) Aluminum beverage'cans are not produced at present'as there is no
demand  for them. If they were produced,  they would be  the most
expensive cans, at 25 cents a unit. ' '

5) New investment is necessary to produce thinner aluminum, but as
the market is still small; the investment to renew the facilities
is not consideréd. : : '

6) There is a pOSSlbll]tj of opening up new markets, but Argentine

are unfamiliar with aluminum at the present.

Table III-4~11 Packaging Usage of Aluminum

7 {tons)
Aerosols and tubes (Impact extruded) 2,200
Lids (Easy-open, pilfer etc.) - 5,600
Foil (cigarettes, confectionery, - 7,000
beverages and pharmaceuticals)

Total ' S 14,800

Source: Argentine Packaging Association
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