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PREFACE

Canada does not have a national computer and communications strategy.
It is possible that the country will pay dearly for this ldck during the
Eighties. ' ' '

"The objective of this project is to review the computer/communica-
tions strategies of seven selected foreign countries. The report is

intended to serve as a stepping stone for a review of Canadian policy
. . - ‘\Q

_ actions proposed so far in this area.

Given that the key importance of the computer/communications sector
is recognized, and armed with the knowledge of what is taking place else-
where, responsible decision makers -in Canada could then be in a position
to formulate solidly founded recommendations for the Canadian national

strategies.

In preparing this report Qé have used litetéily thousands of pieces

‘of information culled from reports, books, articles, newspaper clippings,

annual company reports and personal interviews. We have also made exten—
sive use of thé computer searches of abstracts available from the NeQ‘York
Times Data Base. In order to keep the report rgadable we have chosen to
waive the usual academic style of carefuliy foopﬁoting each statement.
Instedd we have included selected. references for each chapter; and list
belOW‘the source periodicals from which it would be possible (admittedly
with somé difficulty) to provide specific citation for the statistics,

tables and data we present.

The following key periodicals have been found useful: Business Week,

Communications of the ACM, Computerworld, Datamation, Data Communications,

Economist, Electronics, Electronics Times, Far Eastern Economic Review,

Financial Times, Frankfurter Allgemeine, Fortunme, IFOC, Le Mon&e, New



Scientist, New York Times, Nihon Keizai Shimbun, Science, Telecommunica-

tion Policy, Telecommunications Review, Time, and The Wall Street Journal.

The report contains very recent, sometimes current, information (May
1980) retrieved from various journalistic sources consequently some of the

figures quoted are subject to change.

In many sections the report departs from a strict‘presentation;of the
facts. It is often interﬁretative,.with é'significant level of subjective
judgements. In our view this is not undesirable in light of the objec-

tives.

While the Department of Communications and IRPP made this reﬁort pos~—
sible, they are not in any way reéponsible for any statements in it.‘ The
report should not be seen as a policy statement by either DOC or IRPP. It
reflects our views, opinions and subjective judgements based on experience
in the subject matter, and on -analysis and interpretation'of the facts we

have gathered and opinions presented to us.

C.C. Gotlieb - _ : . Z.P. Zeman
May 1980
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CHAPTER 1

CHALLENGES OF THE EIGHTIES

1.1 TRENDS IN COMPUTERS AND COMMUNICATIONS

Perhapq the most significant trend in these two industries is the
progreesrve overlap between them, to the pornt where it is already not
.unreasonable to regard them as having converged. Computers, even small
onés, have more and more.data communication facilities'built into them;
communication devices, especially for data, but even for voice and T.V,
ranges of the'spectrum, are more and more specialized computer processors,
complete with logic, memory and inﬁerfaée, In all countries of concern to
this study the computer industry started by being, for all practical pur-
poées, unregulated although a regulatory system was soon established in
Rrazil and Japan. On the other hand the cdmmunications ihdustry- is
strongly regulated, even in the UQA the only one of the countries where

it is not a’ state monaopoly. The nmrg]ng of these two 1ndustries, one

regulated, the other not, 1is producing compllcatlons in all‘countrles.‘

Before these are examined from different natlonal v1ewpolnts it is useful

to review some of the salient facts.

1.1.1 GOMPUTERS

The computer indiustry started in the early Fifties as a result of a

series of technical dccompllshments 1n the Unlted gtates (and to a lesser

extent in the United Krngdom) and that country contlnued to bulld on the

1ead, achieving a position which can only be called. domlnant° This.p031~

tion of the USA is illustrated by Table I-1 where shipments bf'edmpuﬁer
hardware, and the installed base of equipment in that country, are com~

pared with world totals.



- CHALLENGES OF THE EIGHTIES

TABLE I-1

SHIPMENTS ($ MILLIONS) AND INSTALLL]) BASE (3 MILLIONS, THOUSANDS OF UNITS) OE..
UNITED STATES COMPUTER FIRMS; UNITED STATES, OVERSEAS, WORLD; 1971, 1976, 1981

1971 estimare 1 1976 ESTIMATE ' o 1981 FORgCAST 11
" Shipmants d Shipmenta Ingtacled Base Shiprionts | Inotalled Bise
: Units §{$ Mil- Units ™ | (§ Mil-
(% f-h]hong_) Thousands| lions) {$ Millions) |Thousands| 1ions) (S Millions) | _ ($ Hillions)
Hew BuiTd] et ' flev Build]" Het ‘ ‘ " Wew Build
Uv.s.
Gzner. L-Purpese . . :
Compuler Systems 4,200 {2,400{ '54.5 26,500 6,300 4,800 69 40,000 10,000 65,000
tini & Iedicaled '
Arpliention : :
Computer Systers 250 33.5 1,600 1,300 1,100 160 5,800 ) 4,500 18,000
Pata Entry & . . ! ‘
Terminal Equipment - 630 553.5 2,800 1,500 1,300 1,800 9,000 4,000 20,000
OVERSEAS
General-Furpose ’
Computer-Systens 3,300 2,600 36.2 14,300 5,300 3,100 55 39,000 8,500 51,000
 Mini & Dedicated
Application ) . : '
Computer Sycters 60 : * * 700 600 90 3,300 2,000 9,000
Datq E'r.é‘z'y &
Torminal Equipment * * * 8nn 700 800 4,500 1,500 9,000
WORLD TOTAL
Generul-Purpose .
Computer Syslens 7,500 5,000 90.7 40,800 11,600 7,900 124 70,000 18,500 116,000
Mini & Dedicated
Application
Camputgr Sys":wna 310 * * 2,000 . 1 ,700 250 9,](‘0 6,500 27,000
Data Bitry &
Terminal .E/,‘quip/'u-mt * * * 2,300 2,000 {2,600 13,500 5,500. 29,000

All prices are retail list purchase pll(‘ea and do not include customs or import taxes,
* No estimate is available.: :
11971 estimate in 1971 dollars.
111976 and 1981 estimates in'1976 dollars.’
i “Net” is shipments less returned equipment,
Source: 1971 data from AI‘ IPS Conference/Workshop, July 1972;
Mau.h, 19717.

1976, 1981 data from AFIPS Conference/Workshop,
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The phenomenon of the United States dominance in the international
market with respect to integrated computer systems is paralleled by the
fact that one company, International. Business Machines (IBM), has played a
dominant role in the USA and hence, also the international scene. IBM
dominance, both domestically and internationally, is i1llustrated in Table
I~2 - and in spite of the astonishing number of supplieys of smaller sys-
tems world-wide (semiconductor memories, disks; input/output peripherals,
terminals, etc.) the central position of IBM has continued almost'uﬁchal"
lenged by otheps. Brock, in an analysis of the USA comﬁuter-industry
estimates the economies of scale disadvantages in manufacturing, sales,
maintenance aund software processors by a firm having a minor share of the
market to one having the major share. (Table I-3). The cost elevation of
about 20% would not be decisive. But when other factors such as product
differentiation and capital barriers to entry-are considered, Brock con-
cludes that, compared to IBM, potentiéi entrants to the peripherals market
dre at a 20-30% cost disadvantage and to the minicomputer market a 10-157%
disadvantage. Thus entry is effectiveiy blocked by the‘amount of about §$1

billion which would be required.®

Without' doubt, the unwillingness to put up the massive amounts of
capital required to stay in the integrated main frame computer industry
has led to the temporary appearance of such companies as RCA, General

Blectric, and Xerox. 1In each case the companies dec;ded that the capital

‘commitment would bring greater rewards if invested in other products. The

political difficulties providing such amounts through governments also
explains the retreat from Le Plan Calcul in France and the continuing

problems of ICL in the UK. .

*Entry has been achieved by Amdahl, but the financial baéking provided by
Ni jxdorf and Fujitsu have in effect been of the order indicated by Brock.



WORLDWIDE INSTALLED BASE
Ue S+ <=BASED MANUFACTURERS .~ GENERAL-PURPOSE COMPUTERS
' {December 1975)

‘United States . international . Wortdwide .
o Avg. M g # Avg. $M g # © Avge M g $9 . -
CPU $K Value Total | CPU $K Value Total | CPU $K Value Total | 1974-1975 =
-
|BM 48,796 467 22,770 68.0 30,473 502 15,308 67.9 79,269 480 38,078 68.0 12.4 — 2
MIS 5,591 525 2,938 8.8 - 8,236 291 2,396 10.6 13,827 386 5,334 9.5 9.7 ; . v
- Sperry ) ; . ' it e
Univac 4,845 509 2,468 T4 5,884 462 1,795 8.0 8,729 488 4,263 7.6 10.2 _ -
Burroughs 3,971 540 2,143 6.4 1,977 558 1,103 4,9 5,948 546 3,246 5.8 17.5 r:: " rIn
cbc 522 2,287 1,194 3.6 467 1,989 929 4.1 989 2,147 2,123 348 11.6 "
NCR 5,026 192 966 2.9 3,715 158 587 2.6 8,741 178 1,558 2.8 | 1165 ®
Xerox 826 585 483 Te4d 200 - 630 126 0.6 1,026 594 609 1al 12.4 :_E_l
DEC - 339 791 ‘268 0.8 160 775 124 0.5 499 786 392 0.7 57«7 =
Other 1,955 119 233 0.7 1,643 IARE 183 0.8 3,598 116 416 0.7 28.2 ©
TOTAL 71,871 466 33,463 100.0 50,755 444 22,551 100.0 122,626 457 56,024 100.0
Non-1BM 23,075 T463 | TQ;693 32.0 20,282 357 7,243 32.1 43,357 413 17?_926 32.0

Source: EDP Indusfry Seminar, 1976.

N
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TABLE 1-3

SUMMARY OF ECONOMY OF SCALE

Activity Percent of "Elevation of the Average Costs of,Firm

Computer °  with 10% of the Market Compared with
Revenue 100% of the Market :

Manufacturing 15-20 ' C ., 5-15

Sales 10-15 2-5

Maintenance 7-10 15-20

Software ' 10-15 ' ‘ 50

Total ~ 50 i Weighted-ave: = 19.4

Source: “the U.S. Computer IndUstry", G.W. Brock

Aside from the barriers created by capital requirements, in trying to
understand the continuing IBM dominance, rvecognition has to be given to
the fact that it has been a superbly managed company, reorganizing itself

periodically to meet new conditions, ready to devote a large fraction of

its income to research and development,* and above all it has concentrated

on marketing with an intensity and success which other companies have
found almost impossible to matche. This near-monopoly in the computer

iﬁdustry has. had both favourable and unfavourable aspects. Thus,

| {
\

R
Y
Qe

~Although a Yreview of the Seminai, innovative idea in computers shows
that the contributions of companies other than IBM have been najor.

*
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- IBM standards for input devices, tape densities, communications
equipment, and programming languages were originally industry and, hence,
international standards. At first this benefited the development of com—

puters; now it is regarded as an undue influence.

~ For a long time, until the US government intervened, IBM had a-

policy of only renting (and not selling) its machines. When a company can

rent its products there is little incentive to replace them, and a ten-

dency to keep- obsolete équipment in service. Rapid changes in‘cdmputer

technology and competition eventually inkroduced strong couanractJng

forces, but even now the fact Lhat much computer equipment is rented means
that companies have to be prepared to invest in large, expensive inven-—

Lories.

~ IBM hardware has been consistently reliable and this has set per-
formance standards wHich other manufacturers have had to meet. IBM prices
have been an umbrelia under which other companies could often operate for
‘a time, but they become highly vulnerable to sudden changes in IBM pr1c1ng

nollo1os.

- Because IBM has a large multlpurpose market it has tended to

'dLvelop unified programming and operating systems to serve a very. broad

spectrum of computers and appllcatlons. This has often led to very large

software systems, unnecessarily complex and inefficient. On the other

hand it has left openings for an independent software industry.

Aside from the key positions of the USA and IBM in the computer in—
dustry, the other fact of central importance has been a dramatic increase,
For . three decades, in hardware performance as measured by processing

speed, memory capacity or operations per dollar. For each of these
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factors -there has been an exponential improvement With time. Whereas a
computer commercially available in the late 50s might typlcally have an
addition time of 2 milliseconds, a high speed memory of 1,000 words and a
cost of $300,000; a small business computer today will Have an addition
time of 1. microsecond, a high speed memory of 64K bytes‘(as well as a disk
memory 6f_500 megabytés)'at a cost of $60,000. A state*of*the—arf-cdmpu—
ter ﬁill éarry out several hundred million instructions per second](MIPS),
have a ﬁieraréhical array of memories with the largest containing perhaps

1012 bytes, and a price of $10,000,000 dollars.

This enormous improvement in hardwaré performance aécompénied by
edually dramatic decrease in size, due to the emergence of transistors and
the evolution of the chip and LSI technologies, has meant two things for
software, which has also improved, but not nearly at the same rate as
hardware.  First, there has been a steady increase 1in the ratio of
softwére/hardwaréAcosts, so that today the software costs are.certainly
dominant. Second, increased reliability and storage capacity have made it

possible to write and operate much larger programs and packages, so that

"today there is a trend to producing giant software systems involving whole

industries. In this study we will focus particularly on four such sys-
tems, EFTS (Eleétrpnic Fund Transfer Systems), Electronic Mail, Videotex,

and Office Automation.

EFTS is a general term embracing a number of trends related to com—

puterizing the transfer of payments. Included are:

- interbank clearing of cheques and similar transactions,

- the use of credit cards to authorize payment of purchases,
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~ automatic- debiting and crediting of accounts, particularly for periodic

payments such as occur in salaries, loans, and mortgages,

~ capture of transaction data by point—of—sale terminals, including (pos-—

sibly) immediate deletion from the purchaser’'s bank account.

Electronic mail is the forwarding of messages or pictures over com—
"~ munication. channels as is now common with Telex or facsimile services. As
we shall see, the ubiquity of the computer introduces new dimensions to

the possibilities.

Videotex is a generic term embracing one way transmission of textual
material over broadeast channels (teletext), and two-way transmission

based on telephone lines and home TV receivers (Viewdata).

At least six aspects can be identified in office automation, which is
an outgrowth of word processing, the fastest growing component of the com—

puter industry. These are:

Conferencing -~ the traditional two-way telephone call can be expanded in
several ways, e.g., more people (teleconferencing), visual presenta-

tion and documented records.

Information transfer - a basic function of letters and telephone calls.

Here again there is a trend to variety of formats and editing modes.

Information retrieval - data base services (Lockheed, Orbit, New York
Times) show one direction. Another is the development of systems to
retrieve interoffice reports, contracts, purchaée orders, etc., along
with the indexing séheﬁes necessary to accomplish this. 1In a sense,

expanded microfiche. & microfilm services.
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Transaction processing - this is what cotipiters have emphasized in. the
last 20 years. The enlargement will be for documeht handling as well

as data handling.

Personal processing - the development of electronically aided personal

filing systems,; For text, graphic, and bibliographic¢ informatiot.
Activity management — appointments, dedadlines; conferences, etc.

1.1.2 COMMUNICATIONS

Here we focus only on data communications, and it is’conVeﬁieﬁt to
considetr first communications using. conventional channels (wire, cable,
microwave links, etc.), and then communications based on satellite links.
The ekisting switched voice network can be used for commuinicating data.
However, economic as well as technical considerations related to the
nature and requirements of data traffic have led to the development. of
special facilities to serve as data networks. In such networks; the basic
transimission facilities are leased from a communication common carrier.
Switching and déta hand1ing equipment are provided by the network opera-

to¥, which may or may not be an authorized common carrier.

Data networks are currently at various stages of development in dif-

ferent countries, with a few already offering services to the public.

Some of these networks are based on circuit switching. The majority, how-

ever, involve some form of packet switching.

In.the mid 1960s star connected networks using milti—-point operation
and polling techniques were employed to connect a multiplicity of termi-

nals to a central computer system; mesh connected networks based on packet
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switching concepts were later developed to improve circuit utilization.
‘Adaptive routing, made possible by the network topology, led to a substan-
tial increase in availability in the event of circuit or plant outage.

Also, the store-and-forward mode of operation provides such additional

services as speed or code conversion, error free transmission, etc. Hence,

packet switched networks are referred to as Value Added Networks (VANs).

The emergence.of data networks, whether circuit or packet switched,
in different countries leads to the need to interconnect them. This re-
quires. the establishment of internationally agreed recommendations or
standards relating to the services and facilities to be provide&, proce—
dures for setting up and clearing down calls, international accounting and
numbering plan, etecs Interfacing standards are also required to facili-
tate connection of user equipment. In 1968 the CCITT (Commité& Consulative
Internationale .Té€léphonique et Télégraphique) set uﬁ a working group

entitled "Nouveau Reseau de Donnée” (NRD) to study theée issues.  The

Advice of the International Standards Organization'(ISO) was also.séught

to ensure that interface recommendations can be established which are

acceptable to the data processing industry.
Three basic types of service have been identified, namely:

1. Virtual Call Service,

2, Permanent Virtual Circuit, and

3. Datagram or Fast Select TFacility.

A Vivtual Call is equivalent to a dialed telephone connection, except that
network resources are allocated only on demand, that is, when data .is
available for transmission. This leads to better line utilization and

allows calls to be charged on a volume basis. A Permanent Virtual Circuit
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enables communications at any time between two designated points without

the need for call set up. Datagram service is based on a self—contained

entity that carrieslsufficient addressing information so that it can be

" routed through the network without the need for a call to be established.

The Virtual.Call and Permanent Virtual Circuit are the basic services pro—
vided by most existing or planned packet networks. Datagram service -is

being actively studied by CCITT.

Some of the CCITT Recommendations and Draft Recommendations that have
influenced the development of packet networks in‘various countries, and

have led to a considerable degree of compatibility among them, are given
i'ﬂ Table I—l“ o

TABLE I-4

CCITT Recommendations for Packet Switched Networks

Recommendation : Description
X.25: Defines the interface between user equipment and the

network. The Recommendation covers the physical link,
~the link control protocol and the packet format and
flow control procedure.

X.28,X.29: Define connections to a Packet Assembler and Disassem—
bler. This is a device needed to enable connection of

simple, character oriented terminals to a packet
networko.

X.75: - The procedures required for interconmection of dif-
ferent packet networks via "gateway" exchanges are
defined in this Draft Recommendation. :
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With few exceptions, notably in North America, public data networks:

are developed and run by the national Post, Telephone and Telegrabh‘(PTT)

authority in each country. Some of the existing networks as well as. those

under development are given in Table I-5. In most cases each‘nEtwdrk.

operates within the boundaries of one country. Examples of networks that
overlaﬁ national boundaries are NPDN (Nordic Public Data Network) and
EURONET. The first serves Denmark, Finland; Norway, and Sweden, wﬁile the
second interconnects nine European Common Market nations - Belgium,
Denﬁark, France, ' Germany, Tire, Italy, Luxembourg, the WNetherlands, and
the United Kingdom. EURONET will initially operate on a semi-public
basis, providing service for government and research computer centres, but
will later become a general purpose public data network. A number of
private networks are also in operation. These includé_the airline reser-
vation network SITA, the banking network SWIFT and other special purpose

and computer time—sharing networks.

The development of data networks, both publiec and private, has raised
a number of policy questions relating to licencing, régulation and fair
competition. The approach taken differs from one country to another,'and
in many cases definite answers are not available. The. issues facing the

policy makers include:

1. Should VAN services be provided on a monopoly basis?

i

2. Should organizations other than common' carriers be allowed to

furnish public packet network service?

3. How can fair competition be guaranteed between a VAN operator

and the underlying carrier?

12
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TABLE I-5

National Data Networks

Country Network Date* Comments

!
Belgium ——— 1980 .
Canada " Datapac 1977 packet switch
Infoswitch 1978 circuit switeh
NDenmark * NPDN 1980 synchronous, circuit switched
France TRANSPACK 1978 packet switch
Germany EDS 1979 circuit switched
Japan - DX-2 1979 packet switched
Netherlands DNI 1980 :
Norway NPDN 1980 synchronous, circuit switched
Spain RETD 1973 o
Sweden NPDN : 1980. . synchronous, circuit switched
Switzerland ~- 1979 ‘ S
UK PSS 1979 packet switched o
USA Telenet 1975 packet switched, store and
forward, terminal oriented
Tymnet 1976 Graphnet
Compac 1978 - ITTDST

*Starting date of public service. Most networks started operation on an
experimental basis a few years earlier.
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4, Can an organization that operates a private packet network, such
as a data processing company, offer any communications services
to the public without being authorized as a carrier? ‘
5. On what basis should a carrier supply customer—site equipment?
Should such équipment be bundled with the detwork seryices, or

should it. be offered in competition with other suppliers?

6. How should packet network services be priced? A low price will

encourage private line users to switch to the public network.
However, it implies an investment risk. A high price will pro-

tect existing service offerings.

Because of such questions data communication policies are currently

being reviewed in almost all of the countries of concern to this study.

The need for interconnection of public data networks has been recog—

nized since the first such network, Telenet, started offering services.
There is a strong interest in interconnection among both users and sup—
pliers of network services. The user would like to have access to as many
points as possible ftom.a single terminal. Meanwhile, interconnection of
a number of networks increases the potential use, hence revenues, of anj

ziven network.

A consequence of the wide range of technologies that can be used in
data networks 1is that a number of difficulties arise when inter—network
data transfers are to be carried out. This is mainly a result of incom-
patibility of the services offered. For example, one network may offer
datagram service while another network may be based on virtual circuits.
Some of the importanf problems encountered at the interface between two

networks are:

14
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~ Protocol translation

— congestion at the point of interconnection

- addressing of terminals and hosts -

— tariffs and charging prdcedures, particularly when intermediary

networks are used between the source and destination networks.

Interconnection strategies are based on the concept of a gateway.

Networks that use the X.25 interface protocol are easily interconnected
.because it provides most of the functions that have to be performediat the
‘gatewaye. The X.75 Draft Recommendation of CCITT represents an extended

version of X.25 which accommodates special network/network information

exchange, such as routing information, accounting information, etc.

A number-of interconnections between public data networks are cur-

rently in operation, at least on an experimental basis. These - include

links between Telenet (USA) and Datapac (Canada), between Telenet and PSS

(UK) and between PSS and EIN,

A number of regulatory and legal issues arise from network intercon-
nection because of differences in laws and regulations governing the
operation of these networks. For example, the British Post Office (BPO)

claims the right to inspect the contents of any data message sent across

"lines leased from it; this right is at variance with the privacy laws

being enacted in many countries. Another problem is that interconnection
may provide access to services which are considered illegal in the country
in which the user is sited. For example, the use of the message service
provided via TYMNET by persons‘in the UK would contravene the BPO mono-—
pqu. Similar problems arise from differences in laws that protect
personal data Eiles or are intended to prevent computer fraud, and dif-

ferences in property concepts as applied to computer data.
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. The major issue currently facing fegulatory quies is to arrive at
precise definitions for different types of’services. Unambiguoué criteria
are being sought to'distinguish between such services as daté processing
and communications;.transmission of voice and data; telephone and.tele~
graph; broadcast and pbint to point links; etc. Technological inﬁovation
in areas such as digitized voice, electronic mail, cable television and
.satellite commuqications have all but eliminated the boundaries that have

historically existed between these services.

Satellite communications has promoted the development of high data

rate transmission systems Cthat are necessary to provide efficient data

transfer For the applications just noted. Two most important charac-

teristics of . communications satellites* in serving this role are the
availability of wide transmission bhandwidths for long—distance'communi—
cations, and the multi~point "distribution capability, which enables
simultaﬁéous transmission to, and reception from, all points in the
satellite-connected network. These capabilities enable efficient utiliza-
tion of the available communications resources to best. suit the. users
needs, whether these needs include complex interactive multi-location

networks or point to point communications.

The use of satellite links for data communications networks bhegan in
the USA almost with the birth of the first packet switched, data communi-
cations network, the ALOHA system developed by the University of ‘Hawaii

under ARPA and NASA contracts. The flexibility of digital data traffic

*Generally speaking, communications satellites are placed in geosyn—
chronous orbit so that they will remain statlonary with respect to the
-ground. The geosynchronous height is approximately 36,000 km. -
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led to the design of data communications networks which differ from ordin-
ary telephone networks, making data traffic especially suited to satellite
links. Although the latter possess many features that appear attractive
for data traffic their future roles must, however, be considered in com-—
parisoh to growing terrestial networks. ' '
v

Two important digital techniques now implemented 'in most satellite
communications systems include single channel per carrier (SCPC) and Time
Division Multiple Access (TDMA). Both techniques can be used to transmit
digital voice and data, including data rates up to 50 Mbps per satellite

transponder.

A significant feature of both of these systems is that different data
rates can be accommodated as required by each user. (For example, typical
data ratés available include 9600 bps, 50 Kbps, 240 Kbps, and 1.344 to 60
Mbps.)

In geuneral, the services afforded by satellite systems are extremely
cost effective, especially when one considers that a 50 Kbps data circuit,
operating at a 10~7 error rate can be provided by the equivalent cost of a

normal quality voice circuit.

Since early 1972, INTELSAT has been offering high speed (50 or 60

Kbps) digital data channels for international satellite communications.

The INTRELSAT combined low/medium/high speed digital data service, Digisat,
in use in the Atlantic and Pacific ocean regions, offers a range of
medium-speed channels at three different bit rates (2.4, 4.8, and 9.6
Kbps) which may be subdivided into lower rates of transmission. INTELSAT
is also offering a digital data service through the international carriers

for use by the USA defense Advanced Research Project Agency (ARPA). This
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service, utilizing a 50 Kbps circuit, is providing multi-point packet com—

munications switching by satellite. Another international communication

satellite system, INMARSAT, has been set up recently to provide cpmmuni—

cations between ships- and.shore. It is quite feasible that shipboard

computers will use this satellite system to communicate with computers on

~ shore or on other ships.

An exper{ment to evaluate techniques for direct computer—to—computer
communications has demonsttated the féasibility of high—-speed, interna-
tional computer communications via satellite. Conducted in 1978 via the
SYMPHONIE satellite between Gaithersburg, Md., and La Gaude, France, it
represented the first .such 1ink‘at high data rates (1;544 Mbps). Other
experiments are now being planned using the European Space Agency'a 0TS
satellite. One of these, the STELLA experiment, is an on—going project
aimed at exploring the usefulness of high-speed data_communications for
‘high—energy physics researth in Europe. It is partly financed by the EEC
in Brussels and will use the OTS to relay large volumes of data from CERN
in Geneva to‘collaborating national high—energy laboratories. A second
experiment, SPINE'(Snace Information Network Experiment), is proposed by
ESA in collaboration':with the Royal Aircraft Establishment (RAE) in
Farnborough,iEngland and DFVLR in West Germany. This ekperiment will. use
the OTS module-3 repeaters to complement the STELLA project by providing
information that can be used directly in tne design of future'qperational

satellite data communications systems.

Most of the areas proposed for investigation are concerned with the.

network aspects of satellite data communications systems, and in particu-

lar, communications protocols.
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1.2 TRENDS IN THE GLOBAL ECONOMY

l+2.1. THE GLOBALIZATION OF THE WORLD ECONOMY

The unprecedented advances in communication technology and transport=—
ation services have helpéd shrink the.globe over the last three decades.
Thelnational economies, encouraged by the free trade environment, have
become increasingly interwoven. The world economy today is not yet a sys—
tem. Fven if only a systemoid, intercomnection of its parts promotes the

tendency to become a unified system each day.

.- Increasingly, progressive thinkers realize that "the best market in

\

‘the world is the world" “ there is more money there than at any single

home base. The global market share (GMS) is now the goal to be sought.

GMS determines the long term success or failure of any world class eco-

“ nomic unit, or group of units. Over the past few years we have also seen

the emergence of the world product = a product with a Worldwide-appeal,

whose major parts can be produced at several different locations around

3 .
‘the world, shipped for assembly to several other points, and sold in dif-

~ ferent countries.

The main agents of such dramatic changes are the world economy inte-

grators —~ the transmnational corporations, trading units and banks.
1.2.2 MULTINATIONALS AND NATIONAL GOVERNMENTS
Important new actors have appeared on the global scene in the last 30

years. Transnational corporations have grown increasingly larger and wmore

prominent. In the 1970s sales figures of the world's largest industrial
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enterprises had begun to be comparable with the GNP of even major coun-

tries. By 1980 estimates indicate .that the. multinationals contribute

about a-quarter of the gross world product.

FExxon, the world's largest corporation, has become the world"'s six~
teenth largest economi.c unit, larger than Mexico, Sweden or Tran. In 1980
the eﬁergy gianp created Exxon Information Systems (EIS) out of its:15
innovative companies, and confirmed that it wants to Becqme a md jor sup=
plier of office automation and computer/communicatidns'equipment within
the next threeAtd five years. Tven IBM, the present giaﬁt of computer/
communications technology, one third the size of Exxon, ranks above coun-

tries such as Chile, Israel, or Eire.

Countries are both like and unlike industrial corporations. While
admittedly goals of profit are easier to pursue (in theory at least) than

the welfare of the nations, few would argue that multinationals are -not

" better managed, with superior long term strategies. Of the top 100 eco-

nomic units of the world, 60 are countries and 40 are corporations (half
US, half others).. The ratio is likely to reverse within a decade. ‘Many
observers are convinced that within two decades, the.world'gconomy may
well be run by 300-500 multinationals, with some 10% ‘being third world

multinationals.

The multinationals have created an archipelago of export processing
zones (EPZ). By 1977, EPZ existed in more than 40 countries. These
enclaves are practically beyond the jurisdiction of the national govern-—
ments. In such a situation, the national strategies in high technology,
and the strategies of high technology corporations, will not likelylbe in
harmony. More often than not they might be on a direct collision course

making the planning of nation states increasingly difficult.
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fNeyertheless the actions of strétegic interest, such as computers
and communications, may very well become more and more trade between
government—led coalitions of firms. Whether they sﬁcceed or not, the
national govermments will necessarily try to attempt to exerciée control

over their industrial activities and foreign trade.

1.2,3 THE INTERNATIONAL FINANGIAL SYSTEM

The international banking system, through development of xenomarkets,
(Rurodollar, Asian dollar, etc.) has created unprecedented liquidity (the
Buromarket alone is estimated to be over $1 trillion) putting the amount
of money at the international level beyond the reach of national govern-

ment controls, With the speed of an electronic signal an amount of funds,

equal to the GNP of smaller countries or the assets of the larger corpora~

tions, is moved around the world with incredible ease..

These floWs are facilitated by the existence of some_‘lgOQOE”new .

"gnomes®™ = off-line banks in about 27 tax havens such as‘the,Bahémas,
quembourgg Bahtein; and Hong Kong, accgun;ing for,qyer'one third of the
Eurodollar markét, or over $350 billion, It is no syrprise that an inter-
national monetary system no longér_cqrresponds to the balance of eéonomic

forces.

With last year‘s increase of oil prices once égain came warnings that
the world banking system is headed for another jolt, threatening the in-
ternational financial order., The pessimists claim that the world economy
is likely to exﬁerience stresses and strains in the coming decade that
will deform existing international financial arrangements, as the world
will fail to cohtrol economies and recycle petrodollars. The optimists
point oﬁt that by recent‘cgntral bank regulations of the xenomarkets, and

by flooding oil producing countries with goods and services at inflated
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prices, the industrial countries succeeded in keeping the world financial

order more or less balanced and functioning. However, the pessimists have:

been gaining ground recently, pointing out that the universal. controls
might not be“totally effective and that the éystem cannot .absorb another
oil shock. In 1978, OECD countries still bbasted an aggregate”cUrreﬂt
account surplus of $31 billion. By the end of 1980, the surplus will dis*

appear, and what is worse, will turn into a huge deficit of $49 billion.

Acgording to the latest UN Conference on Trade and Development "this
pattern is expectéd to persist in 1981 with very much larger deficits of

OECD countries (and non—-oil developing countries)”.’
1.2.4 SLOWDOWN OF THE WORLD ECONOMY

The success of post-war growth over the last generation. is ascribed
by some observets,'such as Freeman, to be due to seven'clusters’of'innova~
‘tions. .Now these innovations have been mined tb exﬁaustibn, and the
consumer markets of -western countries have been gaturated.- No new ma jor

innovations comparable to television, plastics or' computers  are on the

horizon. The Western economies had to slow down bécause technological-.

progress has come to an end, these observers argue. While not denying
this argument, thé harsh realities that have ended what has been néarly a

generatioﬁ of rising prosperity in OECD countries, and have clouded the

prospects for the 1980s, we are convinced that some technologies, espe=
ciallyA computer/communications, will provide scope for further growth,

even if at rates lower than in the past.

As it enters the 1980s, the world economy 1s moving towards a reces=
sion. According to some the recession will be'synchrbnoué; according to
others, who observe the polarization in both industrialized and developing

economies, the recessidn will be asynchronous.
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World - gross product is expected to increase at the anemic rate of
2.37%, with a recovery in 1981 expected at no more than 2,6%, according to
Wharton Econometric Associates and Stanford Research Institute.  The
Western industrialized nations as a whole will show an even more moribund
growth of 1,1%. increase in their GDP this year. .The recovery alséfwill be
weak = only 1.67Z in 1981 énd'2,2% in 1982. The slow pace of growth will
not reduce inflation significantly. Only some 2% is expected to be shaved
of f the'aQerage 11%Z Western inflation of 1981, and only another 1% -is

hoped for in. 1982,

The governments of the West are gradually abandoning Keynesian and
embracing monetary policies limiting growth of the money supply and there-

fore government investment capital. During the 1970s stagflation resulted

in the polarization in Western industrial economies - economies such as

Japan or West>Germany performing significantly better than the weaker

economies such as the USA or Canada, to say nothing of the UK.  The slow-

down in North America 4As expected to be more severe than in-continental

western Furope or Japan.

Japan and West Germany are determined.to battle their huge oil import
deficits_py aggressively pushing exports. So far, their export push seems
to be working. After holding back for two years, to avoid criticism, they
are again well poised to increase their export offensive. This,_ of
course, creates the great danger of a series of protectionist measures in

the other industrialized:countries-of’Europg‘and North America.

1.2.5. STRUCTURAL CHANGES IN THE WORLD: ECONOMIC ORDER

l. The North American economy has: rapidly been losing its share of
the world marketl Although it accounted for some 407 of the world economy

in 1960, it will account for no, more than 20%.b§ 1985.. The-tfend is a
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shift away from the US-dominated, non—communist world, towards an increas—

ingly multipolar one.

2. - Burope has been maintainiﬁg, and will likely @ontinue to hold,

its 20% share ofvtﬁe global economy.

3. 'By 1985, North America and Western Europe will have about an
equal share in. the world economy. North America has, of course,‘the sig-

nificant advantage of its market homogeneity.

4, Japan represents the most dynamic part of the world economy and
is increasing her global share two and a half times faster than the second
most dynamic section - the communist bloec. Nevertheless, she will not

likely exceed a 15% share in the foreseeable future, that is, before 1990.

5, The ceuntre of gravity of world economy has been and will continue

to shift from the Atlantic to the Pacific Basin Region.

~

6. A relatively slow erosion of the total OECD countries' market

share_ié foreseen —-a decline from 65% in 1960, to 55% in 1990.

7. A relatively slow advance in the share of less developed coun-

tries is foreseen: from 13% in 1960, to 17% in 1990.

8. A relatively fast;adVance by the communist bloc is ekpected; its

share of the world economy will be about one third by 1990.
9. The triadic co-operation of North America, Western Europe, and

Japan is absolutely essential for the retention of a majbrityhcontrol of

the world economy; a control once enjoyed by the USA alone.
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2.6 THF, ENERGY CHALLENGE

While it is probably safe to . predict that the Western economies can
develop and grow without coming up against physical limits of energy and
resources supply within the foreseeable future (at least a generation),

the main problem is to make a smooth transition from 011 to other sources.

Other industrial materlals are, in principle, ample.

The socio~political cﬁéllenges to prime material supply is another.

matter. A serious upheaval in every country of the Persian Gulf in the

next decade can be foreseen.

Part of the responses of Western countries to this energy unavail-

ability is :a simultaneous desire to move upmarket = to restructure

economic machines to produce higher . value~added, less enefgy- and_
resource-consuming products and services. This of course requires.invest-
ment. We have witnessed near evaﬁoration of private investment,.as the
capital/output ratio grew increasingly. What is worse, wealth has been
drained'from oil consuming countries to the oil producing oﬂesiever the

last seven years as never before.

Fortunately, some high technologies, such as parts of computer/com—
munications technology, require less capital investment:than, say, nuclear

energy.

If the national governments do overcome this ‘investment obstacle,
they will then be faced with an increasingly competitive global situation
in fighting for a global market share in computer/communications tech-

nology.

25



CHALLENGES OF THE EIGHTIES

1.2.7 CHANGES IN TECHNOLOGICAL COMPETITIVENESS WITHIN THE OECD REGION

Uneven patterns of technological change between Western countries may

lead to serious problems of modernization, re-nationalization, and adjust-

ment .

Uneven rates of technological change tend to lead'td pressdres for
protectionism and government intervention in those countries that pefceive
that they are falling behind. OECD countries are becoming more sensitive
to the competition between themselves, eépeciall§ in advanced technologies
when tﬁe,whole,activity in one country is threatened. Similar tensions
may also occur when the relative’technological or producti?ity standiﬁg of
different countries changes pfofoundly. In both cases, one can expect
inéreaSing government involvement in industrial policies. For exémplé;
tﬁe recent closing of a gap in technological standing between the USA and
Japaﬁ, and between the USA and West Germany has created such multiple

stresses.

Competition between the developed countries in the field of advanced -

_technoldgies is bound to intensify.
1.2.8 NICs CHALLENGE

The industrialization of some countries of the Third World - the so
célled newly 1ﬁdustrializing countries (NICs) - such as Brazil and North
Korea, will progressively generate deep changes in the productive struc-—
tures of the Western economies. Ideally, the OECD. governments should
prepare policies to adapt their industrial structures to the future pat-

‘terns of international division of labour.
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While the long term effects on the OECD countries could very well be
positive, the short term or even mid-term effects may well be.negative.
One of the responses is the reluctant evacuation of so called "soft sec—

tors" and the restructuring of upmarkets, towards more knowledge—~intensive

entities.

1.2.9° THE EMERGENCE OF JOB WARS, TRADE WARS, AND BLOC PROTECTIONISM
While corporations worry about profits, governments worry increasing-

ly about jobs. The corporation can shift its operation to another coun-

" try, close down an inefficient operation, or fold up as the demand for its

product drops off. And the govermment is left to take care of the jobless

- Jjobless who are voters, and on whom the politicién is dependent.

So it is only natural that govermments become increasingly:involved.

in bhoth job .creation and job protection programs. Exports are increasing—
ly important as a source of jobs. "Welcome" packages including cash
payments and tax hollidays have become popular with many governments as

inducements to establish manufacturing. - The loans, accelerated tax write-

offs, tax credits, etc., are some of the weapons used against erosion, or.

for salvaging existing jobs. Very often these efforts are zZero—sum. games.

A gain in onme. unit is'accompanied by a loss in another. The " job wars"

are on the horizon.

.The fight for global market shares, differences in .competitiveness, .

the desire to protect domestic jobs, and the reaction to pressures from
NICs may, and indeed do, tempt some industrial democracies to partially
isolate their domestic or regional markets -through protectionist trade

policies. .
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So far we have not witnessed rampant protectionism — the ehemy of
free trade. GATT negotiations have reduced the main pfotectionist policy
-~ tariff barriers. These will be progressively dismantled over the next
eight years. But as the apostles of protectionism gain ground, new-ferms
of protectionism might be erected — as fast, if not faster, than tﬁe Qld

ones are dismantled.

Non-tariff barriers (NTB) will be the new protective weapons. Such
measures as standard specifications, government inspections, licencing of

techhicians, and many more will be the new forms of protectionism.

Trade frictions will therefore not diminish. There is- a strong

revival of economic nationalism. Trade wars might be on the horizon.
1.2.10 '~ THE NORTH-SOUTH GAP

Allethese.deVelopments bode i1l for the Third World countries which,

because of higher 0il prices, large debts, and eroded bargaining position, -

find themselves slipping still further behind. The economic order of- the

last330'years has rapidly deteriorated. The developing ‘countries have not:

succeeded in replacing it with their new international -economic order.
The north-south dialogue on long term structural problems of-giobalrecd*
" nomic development has so far degenerated into "le dielogue des sourdes” -
two monologues in parallel. Tven if the new international development
strategy will be unveiled this year, as the UN ushers us <4into:the third
development decade, and although there are begihning signs that the North
has come to accept, at least in principle, that the new international
economic, order is here to stay, no action has been seen so far nor is

expected soon.
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The recently released report of the Brandt Commission "North-South: A

Program for Survival" points out that the global development is no longer

a queétion of helping the Third World, but one of survival of the Global
Tconomic System. Nevertheless, the report's recommendations fof.massive
transfers to developing countries will probably go- unheeded.‘ In the
industrialized countries, challehged with upcoming current account defi-

cits, the protectionism shows no signs of abatement. On the contrary, the

evidence is accumulating that the competition. in the world trade has

increased, with a consequent closing off of domestic markets and a start

of beggar-thy—neighbour policies.
1.2.11 A WIDER CONCEPT OF DEFENSE

In.the'cqntext of the.conflicts just described, a wider concept of
defense has‘been gaining ground. "La défense a pour objet d'assurer en
tout temps, en toutes circounstances et contre toutes les forms. d'agres—
sion, le segurité et integrité du territoire, ainsi que la vie de la
population” is the Freanch definition of‘the'moderﬁ concept of defense,
quite distant from the traditional view that defense is the.sole,domain of

the armed Forces.

In the modern world, where economic activity is so vulnerable (recall.

»the»"éil shock of 1973" for instance) conflicts between. states do not have

to take a military Fform. The concept of economic defense has been
increasingly introduced into the strategic thinking of various countries.
The notion of economic hlocs and trade is certainly not new, although per—

haps the job wars are.

Tecﬁnological capability and trade, will be increasingly linked as

political weapons.
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2,12 PLANNING DIFFICULTIES AND NEKD

‘Covernments have become increasingly involved in. support of fhigh
technology. The gtinulus of government involvement in these technoiogies
has come from .the external challenges, such as the arms race and 1nterna—
tlonal economic competltlon.

“The dynamics of progress in techmology, (and high technology is no

exception) has been relatively poorly -understood. These programs are.

.undertaken sometimes for civilian, but often for military, pnrposesg
Decisions about them tend to be taken in relative secrecy; they are accom-
panied by nationalistic calls for technological sove:eignty. Often they
are initiated on the:basis of optimistic forecasts of the outcome. More
-often than not insufficient consideration is given to ecomomic and social
‘conéiderations-' The available evidence sugpests that when'gonefnments
ébecome involved in commercial technological development supporting the

market sector the results, on the whole, have not been successful.

The outcome of GATT is still uncertain; it is difficult to plan the
penetration of global markets when one knows that NTB barriers are belng
erected. National governments are often on a colllslon course with the
strategies of‘mnltinetionale when they begin to formulate directions in

which they are about to go. . Moreover, they are handicapped.because re—

sponsibility is often distributed over vafious parts and levels of the.

ogovernment system, with jurisdictions often overlapplng and in competl—

tion.
The above difficulties notwithstanding, the forces outlined in this

‘introduction - globalization of the world economy, the stresses between

multinational companies and governments, changes in the world order 'and
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CHALLENGES OF THE ETIGHTIES

_international financial systems, energy shortages, slowdown of the eco-

nomies of the Western nations, challenges from newly industrialized
countries, the emergence of trade.wars, job wars, and global protectionism
- all add weight to the arguments that governments simply have to become
involved in national Etrategies for technologicai planning and develop-
ment. The ppopénents of these arguments are gaining ground even in those
Western counttries, particularly North America, where national planning is
often suspected because it is regarded as a form of interference which
stifles innovation and inhibits enterprise. Nowhere more than in the
computer/cdmmunications industry do we see the global forces at.work,'the
arguments for government intervention being made, and actions taken in
reépdnse to fhe arguméﬁts. In the chapters which follow the evidence,
arguments and responses are presented for the USA, Japan, France, the

United Kingdom, Western Germany, Sweden and Brazil. ‘ .
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CHAPTER 2

UNITED STATES OF AMERICA

2,1 TECHNOLOGICAL. CAPABILITY

2.1.1 COMPUTER HARDWARE

In the 1940s the USA pibneered\the development of electronic com~

puters for militéry and scientific applications; in the 1950s they were

;he-fipst to introduce commercial versions of the machines widely applica— -

ble to business applications; in the 1960s they led in producing faster,
cheaper transistorized computers along with versatile input—output and
storage devices to make the systems very much more powerful. In the 1970s

the USA led by developing LSI technology which made it possible to build

the first minicomputers, and then microprocessors which carried out the

functions of the earlier large machines at a fraction of the cost.

This sequence has meant that the USA through these decades has pro-
duced far more computers, has had a gfeater installed base, and has been a
larger exporter of computers than every other country, even those at its

level of othér technologies. The USA dominance in shipments of all types

of computer hardware, and in the installed base is illustrated in Table

US-1l. Only recently, with the significant production of silicon chips and

integrqted circuits in Japan, has there been any'challenge to this domi-

~nation.

The predominance of IBM in integrated computer systems was noted
earlier. . Other companies have significant shares of specialized markets,
e.g.,.Digital.Equipment Corporation din minicomputers, and Control Data
Corpdration in large number crunchers used in nuclear physics and meteoro-

logy. For peripheral equipment and plug compatible devices (printers,
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TABLE US-1

SHIPMENTS ($ MILLIONS) AND INSTALLE'D BASE (3 MILLIONS THOUSANDS OI‘ UNITS) oF
"UNITED STATES C’OMPUTER FIRMS; UNITED STATES, OVERSEAS, WORLD; 1971, 1976, 1981

" 1971 estImate |

1976 esTuate 1

¥

1981 ForecasT 1

Srigranis Installed Base Shipments Mmotatled Base Shipments Installed Base
: i Units | ($ Mil- Units | ($ M- . :
{$ Millions) Thousands| 1ions) ($ Millions) IThousands| 1ions) ($ Millions) {5 Millions)
New Build] Net .| New Build] Net New Build |
u.s.
General-Purpose : ’ .
Computer Syaterms 4,200 2,400| 54.5 26,500 6,300 4,800 69 40,000 10,000 65,000
Mini & Dedicated
Appiication
Compussr Systery 250 33.5 1,600 1,300 1,100 160 5,800 4,500 18,000
Data Elct{'y & . .
Termisal Equipment 630 553.5 2,800 1,500 1,300 1,800 9,000 4,000 20,000
- OVERSEAS
Gengral-Purpose : : : .
Conpui2p-5ystens 3,300 2,600 36.2 14,300 5,300 3,100 55 30,000 8,500 51,000
Mini & Dedicated
4‘,;37,1:(1‘;7 m : .
Computer Systems 60 * * 700 600 90 3,300 2,000, 9,000
Data Entry & . ' . 1 o
Termiral Equipment * * * 800 700 800 4,500 1,500 © 9,000
WORLD TOTAL ’ ‘
Generai-Purpoaz . .
Computer Sysicra 7,500 5,000 90.7 49,800 11,600 7,900 124 70,000 18,500 116,000
Mini & Dadiecated .
Applisztion * ’
Computer Sysvems 310 * * 2,000 1,700 250 9,100 6,500 - 27,000 -
Data Entry & -
Torminal, Equipmen * " " 2,300 {2,000 2,600 [13,500 5,500 29,000

All prices are retail list purchase prices, and do not include customs or import taxes.

* No estimate ig available.
11971 estimate in 1971 doliars.
111976 and 1981 estimates in 1976 dollars.

11 “Net” is shipments less returned equipment.

Source:
March. 1977.
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disk drives, memory units) there is greater competition, and for ter-
minals, plotters and diéplay units there are a very 1éfge number of USA
manufacturers whose products in bewildering variety are seen at the many

computer exhibitions that form part of the USA computing scene.

At the component level of microprocessors and silicon chips IBM is no

longer the main supplier, but the five largest companies in the world die’

"all in the USA and continue to dominate. (Texas Instruments, $680 million

sales, 1979; Motorola $425 million, Intel $400 million; National Semicon~
ductor $320 million; and Fairchild with 6305 million.) Semiconductor
production has grown on the average by 50% in volume, and 20% in sales
over the past decade. ~ The USA accounted for about 80% of thé estimated
$6.9 billion production output in 1979 which is expected to reach $13.7
billion by 1984. 1In spite of these strengths there are serious concerns
about the industry. It has become increasingly capital ‘intensive.
Expenditures which were 10% of sales in 1975, will be 162 in 1980. One
consequence is that major companies have had to sell equity to find capi-
tal. In 1979 Fairchild was acquired by Schlumbefger; and Signetics, the
sixth ranking company in sales, by Philips. There are definite indica-
tions of loss of technological leadership and market share to Japanese
competition due in part to lower productivity, low investnent, and what
is regarded as unfair competitive practices. The shortage of skilled
people is serious. Maintaining high production yields is critical to
success in manufacturing. Nevertheless, the applications of silicon chips
and microﬁrocessors to communications, computers, process control, manu-
facturing and home devices continue to proliferate, and there can be

little doubt that chips made in the USA will be the catalyst for the elec-

‘tronic industry in the coming decade.
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2.1.2 COMPUTER SOFTWARE

'Software as an industry was born in January 1970 when IBM, largely as

a result of anti-trust pressures, unbundled (began to separaté) charges

for software from those of hardware. -Although the prospects for the mar- -

ket were overly optimistic at first it is estimated that in 1980 about 67
of computer expenditures, amounting to approximately $2 billion will be
devoted to acquiring software, of which about 2% will 'be for commercial

packages.
. Software can be grouped into three categories:

System software: = Befe operating .systems, sorting programs,

’ performénce evaluation methods, program devélopment and
maintenance tools, data encryption. Hardware manufacturers
continue to be important suppliers of these programs, thus
IBM supplies close to 50% of the software purchased by IBM _

computer users.

Application packages: - e;g., for payroll, order entry and inven-
tory control, personnel management, production control,
literature searching, scheduling, etce. These are. often

skeletal systems which have to be customized to the user's -

specifications.

System services: — data basé management systems, teleprocessing
monitors, word processors, office management systems, elec—
tronic mail, videotex systems, .electronic fund transfer
systems. These last four are discussed separately in the

section which follows.
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It is estimated that currently there are éboot 1,000 companies
marketing over 3,000 programs. Among the principals are Computer Science
Corporation, System Development Corporation, Planmning Research Corpora-
tion, Informatics (its Mark IV was the first product to achieve a $50
million sales mark), Applied Data ReSeapCﬁ, Cullinane Corporation, and
Management Science America. Noteworthy are the recent trends to produce
inexpensive cassette packages for the low cost TRS—SQ, T1-90, PET, apd
Apple computers. In certain areas such as performanoe‘measurement, soft-
ware and hardware are interchangeable, and there are suggestions that more
software may be transformed into hardware in the form of read-only memory
units (firmware) which are adjuncts to standard machines, or as stand
alone'special purpose machines for such applications as payroll or file

management .

Although the proprietary value of software is clearly accepted,
neither patents, COpyright,Jnor any similar scheme has emerged as a common
method of protection. At present standard non-disclosure agreements and
the usual practice of providing only object code (often with an automatic
self~destruct feature on expiry date) have provided sufficient protection.
But it is generally agreed that legal protection will eventually have to

be established on a better basis.

Just as the USA is the principal supplier of‘hafdware for the world,
so is it the_principalAsupplier of software. In part this is because any
computer application is likely to appear first in :the USA; in part it is

because the hardware manufacturer, most often based in the USA, is likely

_to be the first to recognize a software need. Many countries, especially

developing countries such as India and Israel where there is a good base
of people trained in mathematics and statistics, have aspired to become

suppliers of software to the USA mérket. So- far this has proved to be
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elusive, partly because software so often has to be customized to the
user's specification. The British have been making special efforts to
export software to the USA with moderate success and recently the Japanese
announced a major thrust in software marketing. It remains to be seen
whether they will be able to mount an effective challenge. to USA sﬁprem—

acy, as for chip technology and har@ware. ,

2.1.3 DATA COMMUNICATIONS -

- The situation in the USA is gharacterized by the éxisfence of a
number of data networks operated by private concerns under government reg-
ulation. The National Telecommunications and Information Administration
(NTIA) and its predecessor organization of the Department of Commerce, and
the Federal Communications Commission (FCC)”are the principal organiza-

tions which establish domestic policy while the State Department is

involved in shaping international telecommunications policy. Transmission '

facilities are owned and operated by the two main communication carkiers;
AT&T and Western Union. Their facilities are leased to‘privété‘corpora—
tions, such 'as TELENET and TYMNET,.then resold to the public in the form
of a Value Added Network (VAN). |

TELENET is based on the experieﬁée gained from ARPANET, the grand-

father of packet switching networks. The user interface‘to TELENET is

.based on virtual circuit operation and is compatible with the X.25 proto-—

col. Another.publié data network is TYMNET which evolved from an earlier

private network operated by the TYMSHARE Corp. It is a terminal oriented
network that transfers data between terminals and computers a few char-

acters at a time. Access to the network is normally over the dialled

telephone network. Two other networks under development are ITT Domestic -

Transmission Systems Inc+, and Graphnet Systems Inc.
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The USA is the world's leader in the utilization of communications
satellites for a broad variety of domestic and maritidie applications.
These include some of the most sophisticated applications in.data communi-
cations. For example, there are several satellite systems funded publicly
such as LANDSAT, the earfh resources satellite; and the NOAA weather
satellites, whichv'have strong backing by certain sectors. of Corngress.
Visible lack of revenues hampers the transition of an earth resourées
satellite system to the private sector and may preclude the initation of a
public communications satellite for tlhe same reason. However, it is not
only the cost that hampers the decision process since the government has
funded‘similar large programs. Congress aiithorized NASA to entet into a

leasing agreement with Western Union for the NASA Tracking and Data Relay

Satellite System (TDRSS) amounting to approximately $800 million over the

ﬁext decade. Only limited coiitroversy was genetated on the TDRSS project
because a government agency (NASA) established a clear and economical

justification based on lower space tracking costs.

Currently; there dre¢ nine domestic communications satellites in the
USA (WESTAR‘(B), SATCOM (2), COMSTAR (3)) all operating in the 4/6 GHz
range; ahd a 12/14 GHz satellite is due for launch before the end of the
year by Satellite Business Systems (SBS). In addition, COMSAT is opera-—
ting three maritime communications satellites (MARISAT) providing global

cqmmUnications for ships with the continental USA.

Table US~2 presents a list of the USA domestic communications satel-

lite systems:
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TABLE US-2 — USA DOMESTIC COMMUNICATIONS SATELLITE SYSTEMS

SATELLITE DATE OF LAUNCH
WESTAR-1 April, 1974
WESTAR-2 October, 1974
‘WESTAR-3 August, 1979
SATCOM-1 December, 1975
SATCOM-2 March, 1976
COMSTAR-1 May, 1976
COMSTAR~2 July, 1976
COMSTAR-3 June, 1978

SBS . Expected 1980
MARISAT-1 February, 1976
MARISAT-2 June, 1976
MARISAT-3

October, 1976

OPERATED BY

Western Union

Telegraph Co.

RCA American

Communications
Inc.

COMSAT for
AT&T/GSAT |

Satellite
Business
Systems

COMSAT
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Provides a fully:
integrated . satel-’
lite/terrestrial

network between most
cities in the US for

‘'voice, video, mes-
sages and data

Provides - a-: full
video, voice, and

data services ‘net—,

work between ma jor
US cities

Provides a long haul

telephone/data net—

work for AT&T Long
Lines Division. Also
provides - private
line services

1

Provides private,
corporate communica-
tions networks for
video, voice and
data. using rooftop
antennas '

Provides - global
communications for
ships '



UNITED STATES OF AMERICA

In addition to the above systems,; the American Satellite Corporation
is leasing chadnel capacity on the WESTAR satellited dud offérs integrated
valie-added network sétvicés to thelf dustomets Eor &aéa communications
and voice. Tirthermore; Highes Alrcrdft; Generdl Téledommunicdtiouns and
Flectronics, and Southetd Pacific Commiinications Company have filed dppli-
cations with thé‘FCC for permisdioti to operate their owd communications
sdtellite Syéﬁéﬁé. Plans are alsc well ufidérwdy to establish a Public

Service Sdtellite System to sefve the géneral publie:
2.1.4 SYSTEM SERVICES
Electronic Fiiids Transfer Systems (EFTS)

There are three principal concerds aBbut_EFTS trends in the USA:

(1) The need to spetid lirge $ims ot hardware ahd Softwaré in ofder to
offer a wide variety of services will lead the batkiag system, now highly
decentralized céﬁﬁateé to, sdy, the Cahadidn system; to becomé much more
concentratéd: This will result in less competition and ultimately will

not be in theé public interdst.

(2) Interconnecting the financial systems offers too many opportuni-

ties For invasion of personal privacy.

(3) The consumef may have less protection im a highly automated sys=
tem. Thus it may be more difficilt to stop payments, to protect against

escrow, or to obtain refunds for unsatisfactory goodss

These concerns led to the establishment of a National Commission on
Electronic Funds Transfer which,; in its report issued in October 1977,
made a number of policy recommendations, many of which have found their

way into state and federal legislatiom.

41



UNITED STATES OF AMERICA

/

Notwithstanding the restrictive efforts of some of the legislation

enacted . to protect privacy and consumer inte:ést, there has been a steady

increase in the volume of money transactions carried out on computers.

From 1970 to.1980 it is estimated that the number of transactions per year

increased from 56 billion to 135 billion. It is estimated that in- 1975

the value of the installed COmputer base devoted to banking was $2.5

billion, amounting to 13.2% of the total, and the expenditure on financial

services (including insurance which is about equal to banking). was 22.57%

of the total expenditure. . In addition to Fedware, the governmentffuh
banking service, over 50% -of USA banking resources are now interconnected
through Bank Wire IT, an EFT system of approximately ZOO'memberSnopérated
by the'banking industry. Thus EFTS is, and will uﬁdoubtedly continue to
be, one of the principal forées leading to increased use of communications

and on-line computer services.
Electronic Mail

A shoft message canAalready be senf by Telex at a cost comparable to
that of a le;ter.‘-Since some 607 of first clasé mail is‘reiated to trans-—
fer of payments, and can therefore be accommodated in- a short message,
this fact alone ekplains the intensity of interest in electronic mail. 1In
the United States the Postal Service (USPS) is engaged iﬁ‘three distinct

electronic mail projects.

— Electronic Computer Originated Mail (ECOM) is .to-accept biliing
data directly from é-company's computer and forward it to the nearest post
office where it would be converted into printed bills for hand mailing
with guaranteed two—day_delivery. A test involving 25 cities is now

scheduled.
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~ Rlectronic Message Service System (EMSS) would, in its ultimate
form, deliver messages from one home computer to another with no paper

intervening.
=~ Intelpost will use facsimile transmission to forward mail overseas.

The USPS_Says’that it must have an eléctronic‘mail capability to cai-
ry out its coﬁgfeséibnal directive to be self—suprrting, and it has been
backed in this by the Carter administration. But this is challenged by
Congress because private industry, including such giants as AT&T, Satel-

lite Business Systems (backed by IBM; Comsat and Aetna Life Insurance),

‘and Xerok Corporation, afgue that tliey can provide better services without

tax subsidization. The sateéllite transmission capabilities of SBS are
already impressive, but the interconnection services to the user have only
recently been spelled out: AT&T sees electronic mail eventually supplant=

ing telephones as the main vehicle for conducting business, and its long

‘term plans encompass the merging of such different services as teleconfer—

encing, voice store—and-forward, electronic mail, environment monitoring,
and computer query and response from data bases. Storefand—fofward
message services are already built into some of the value added networks,
€eges TYMNET, and facsimile services are also offered by a number of

vendors.

In the meantime the FCC has emphasized its jurisdictional authority

over common carriers, including the USPS proposed electronic mail ser—

vices. Some courtries have already spent funds on interconnecting their

national services to the USPS Intelpost while others are waiting to see
what the private companies w111 offer. In the short run the electronic
mail situation will undoubtedly be confused. Before long it is to be

expected that a mix of government and private enterprise services will
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appedr, each wiﬁh some defined mandate. Eventually some few of these may

emerge as survivors. At this point it would be difficult to predict which

- would survive but given the initiative, determination, and financial
backing of the 1érge companies inbolved, and with so much at stake, it is

safe to say that there will be an important private enterprise component.

Also given the advantage that AT&T has in owning the local loop (1.e., the

connectlon between the user and the telephone exchange) and the very large
fraction of the loop costs in the total communications investment,'it is
‘safe to predict that AT&T will be one of the survivors.

ne

Videotex Services

Although videotex systems are being tested or actively promoted in

several European countrles and in Canada the attitude towards them in the

USA is one of caution and skepticism. In view of the ‘strong penetration

of computers into business and the home in the USA, and the quality and
variety of communication services available, this attitude requires some

explanation. The following seem to be relevant factors:

~ There is a history of unfulfilled promises regarding telecommuni-
cations in the last decade.  Low-cost, direct satellite communication and
interactive cable television with a wide variety of services have not

materialized. Videotex seems to be another promise.

— Uncertainty surrounds the market. Surveys continue to leave doubt.

about what the public will pay for other than entertainment. The uncer-

tainty is heightened by ithe apparent shift of emphasis in Prestel from

home to business services. Also the emergence of self-contained videodisk
systems makes it possible that many potential videotex services (games and

computer-assisted instruction) could be supplied by stand-alone computing

systems.
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~ A variety of tests are tnderway, with results dot available yet:

These include:

. CBS offering the French Antiope; the UK Prestei; aid the Canadian
Telidon systems at KMOX-TV in St: Louis.

. The Public Broadcasting syétém (PBS) and the Debéftﬁé@t of Hedlth
Ediicdtion and Welfare (HEW) dre offerinig & text captioning
teletext system, with five hours of programming per week
prov1ded through NBC and ABC.

. The Depattiment of Agriculture is condﬁcting a 5iidt gystem; Known
as Green Thumb Ffot dellvering weather, marketing and fa¥n
mana?ement information.

. Kniglit-Ridder Newspapers 1is testing a videotex dystém called
Viewtron in Florida.

. Telecomputing Corporation of Afierica is Marketidg 4 System
called The Source in which subsciibers ieésé low cost
time~sharing tetminals at $2:75 per codhect Hodi offering
acCOunting packages; classified ads, pdnes, stock market
quotations, electronic mail, ete.

« AT&T has announced Flectronic Information %ystem (EIS) u31ng a

computerized termindl to 4dccess products listed in the

Yellow Pages.

—-The'regulétory'ciiﬁate contindes to be highly dncertain. The FCC
certainly has some jurisdiction and it i¢ tnder constant review while
Congress, concurrently, is tending to deregulate communication services.
Other possible actors include the Federal Trade CommiSSion, the Justice

Department, The Copyright Tribunal and state public utility commissions.

I summary, there continues to be considerablé interest and activity

in videotex services in the USA but the growth of offerings is not likely
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to increase dramatically in the next five years unless there is some unex-

pectedly positive reception of the experiments now being: conducted-
Office Automation

The fastest growing component of the computer industry is the sale of
stand-alone word processors, but office autométion encompasses much more
than the operations ordinarily associated with processing textual data.
'in view of the central role that the communicating of information'plays in
office procedures, the communication aspects of office computers are
generally seen to be the focus of development over the next few years.
Several automated office systeﬁs which were first assembled as demonstra-
tions and then marketed commercially point the way. One is the Paperless
Office established by Micronet in Washington and Dallas where, in addition
to word processors, optical readers, and data communication -equipment,
such features as voice input and data management procedures are available.
Anothér is -the Datapoint Integrated FElectronics Office marketed by TRW

Data Systems.

A survey conducted by Booz, -Allen and Hamilton estimates that $800
billion will be spent in 1980 in support of office activities. Most of
this ($600 billion) will be directed towards furthering the productivity
of managers and other professionals, the remainder being spent on clefical
and other junior'personnel. - It is further estimated that this amount
“would double, riﬁing td.$1600 billion by 1990 if systems were to continue
as at present, but that annual savings of more than $300 billion are to bhe
had by automation. Such estimates are obviously approximate, but the
magnitude of .the sums explains the strength of‘the drive towards office
automa;ion. From another viewpoint, the average capitalization for a fac-

tory wvorker is $25,000; for an agricultural worker it is $50,000; for an
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office worker it is $4,000. There are predictiogs-phqt office costs could
doyble in the next six years, so there 1is considerable incentive to

acquire equipment to increase productivity in the office.
2.1.5 RESEARCH AND DEVELOPMENT

The most helbful way in which the USA government has contributed to
research and development with regard to computers has been by consistently
being ready to purchase and pay for the first model of advanced processors
which the various computer comﬁanies have proposéqg .This began with the
USA Census'Bureau ordering of the firé; UNIVAC; it continued with such
purchases as the IBM 370/195, the UNIVAC LARC, the CDC 7600 and Star
computers; and the policy still holds as exemplifieq by NASA’S recently
contracting with Goodyear Aerospace Corporation for ai$§ million "massive-
ly parallel processor" with a sﬁeed of about 6000 million instructions per
second (MIPS).* . The significance of thése purchases by the spaﬁe, nuclear
and defense industries is that, with the research cqsts underwritten for
the prototype, the computer companies were in a position to develop mar—
ketable versions of the machines, and many commercial series of computers

have been launched in this waye.

Altogether the various agencies of the federal government make up the
largest single user 'of computer equipment. In 1976 they accounted for
8.7% of the insﬁalled base ($2.9 bil;ion)_of general—-purpose computers,

with almost half of this (46%) in the defenée sector.

It is important to realize that the computer companies have also

invested considerable sums of their own in developing new systems. - This

* the Cray computer, which exemplifies the curfent.state—of—the—art, is 20
MIPS.
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is illustrated»id Table US-3 where the government and priVate industry .

contributions Ffor computer research in 1969 and 1970 are compared;'_In

1980 71.7% of all research will be carried out by industry; with 137% in
the federal government, 12.1% in academic institutions, and 3.0% in non-

profit organizations.
TABLE US-3
Government Support for Research and Development

in USA Computer Companies

($ Millions)

Company 1969 Expenditures 1970 Expenditures
Co. Govt . Co. "~ Govt.

TRM 418 362 188 312

Burroughs 37 107 47 €0

NCR 42 85 50 27

More recently fears that the technological gap between USA companies
and those in Europe and Japan is narrowing, to the vanishihg point in some
cases, has led to calls for a greater federal involvement in reSearéh and
developmenf. - The government has responded and the 1981 ‘Federal budget
contained a 127% increase for federally backed research, and a 13% increase
for research and'devglopment, as channelled through such agencies as the
Départment of Defence (DoD), NASA and'thevNational Séiencé'Foundation.
The increases, $42 billion in a budget of $361 billion, must be measured
against a general péttern of budgeﬁ cuts. Computer technology receives
special.aﬁtentioﬁ>in the over all plan and included is a $51 million
microéiectronicé program intended for developing commeréial VLST circuits,

and $6 million for strengthening experimental computer science in academic
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institutions. The private sector component of R&D continues to be sig—

nificant and is estimated as approximately $21 million for 1980.

In the light of the dominant role of IBM in the computer ipdustry its
research and developmeht poiicies and expenditures are particularly impor—
tant.  IBM spends a relatively large. amount in research, and maintains
laboratories throughout the world. Of these, two in the ﬁSA at Yorktown
Heighfs, NY, at San Jose, CA and one in Zurich, Switzerland, are engaged
in fundamental research; the others are development laboratories which may
have restricted mandateé'that_limit them to projects linked to'a defined
market. Table US—4 shows the assignments of IBM 1aboratories outside the
USA, but in view of the need to develop co—~ordinated ranges of equipment

for the global market the R&D functions for hardware design is, in fact,

- highly ceuntralized within the USA.

Similarly, Burroughs, Univac, Honeywell, and DEC have had to devote
significant efforts to research in order to ensure that they can méintain
competitive product lines. This is true‘evén though patents have had 1lit-
tle effect in restricting the utilizatibn_of new idéas. On the whole the
technology has changed‘too fast, and the protection offered by patents has
beeﬁ too uncertain for them to be important. Cross—licensing is yery>com~
mon in the computer industries between the subsidiaries of a company and
its parent, and between companies, but unless a computer manufacturer has
been prepared to commit a serious effort to research and development the
pace of technological change leaves it with little bargaining power and

vanishing markets.
2.1.6° EDUCATION AND TRAINING

As in every country, there is strong concern that the growth of the

computer/communications technology in the USA will be 1limited by the
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Country .

Austria
Canada

France
Germany

Japan

Hetherlands

Sweden

Switzerland

United Kingdom

1
. ‘
:
‘
4
4
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TABLE US-4

Assignments of IBM Laboratories Outside USA

Date of -
Installation:

1961 .-

1967

1969
1957

.1959

1956

1960

1956

1959

Assignments'

Prqgrgmﬁing theory, language defi-

nitione.

50

Terminals, input keyboards, soft-
ware. ‘ :

Circuit switching systems, switch-
ing systems, signal transmission,
integrated circuits, software.

Small systems, medium—size systems,"

printers, memories on integrated
circuits, software.

Telecommunication and data bank
terminals, linguistic problems.

Input devices, software.

Telecommunication equipment, soft-

waree

Fundamental research in semi-
conductor physics, semi-conductor
electronics and telecommunication
networks. '

Industrial systems, magnetic memo—
ry, software. i
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availability of adequately qialified peoples Table US-5 &hows the distri-
bition of the computetr labout Force by Sccupation For 1974 dnd projection
of the rejuirements for 1985. Several points shouid be toted about these

statistics, and firom othets giVéﬁ in Nyborg ét als

(1) The total labout Force; 853,000 in 1974; 18 divided between those

workidg {d tHe comptiter industry (111;000) ddd thése enploved By Usars
(742,000):

(2) OF thie 405;000 speciaiidts (systems andlystsd; programiers afd
others) 125,000 hdve tiniversity degress at all levels: The balddée ré-
ceived their ttaiding through dssccidte progrdiis At the conminity college
level, for-profit trade sthiools; of received on~the=jbb trdinings

(3) Frow 1964 when; for all practical putposss; programs wers firat
offered at post~sdcondary instititions; until 1974 tHe ndibes of compiter=
related acadeiiic degrees totdiled 49,700 dssdeidtess did 30;900 degree
holdei's ot d total of 80;617. Cowpdring the Figdies id Table Us=5 {t cdn
be seed that of the specidlists; and of the fracéion with univérsity
degrees; reldtively few received theit trdining in cottputet-related sib

jects.

These observations atre codgistent with a general feelidg that the

- R L S L PN N PP B S
computer labour force is making largé use . of relatlveiy underqualified

people.

The National Centre For Education Statistics projects an annual
production of computer science graduates in the mid=1980s of approximatély
11,500 BAs, 6000 MAs and 470 PhDs. These numbers are fat below the esti-

mated needs to meet growth and upgrading: A survey of 289 installations
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TABLE US-5

DISTRIBUTION OF COMPUTER LABOR FORCE BY OCCUPATION (NUMBER FMPLOYED),
UNITED STATES, 1974 AND 1985

Computer Labor Force
) , . Per Cent

Occupation - 1974 (Estimated) 1985 (Projected). Change
Systems Analysts. 97,000 160,000 )
Programmers . 195,000 290,000 o T 48,7
Other Specialists | 16,000 | 26,000 ° 1 46245
Equipment ' ‘

Operators -} 246,000 335,000 © +36.2
Machine ; '

. Repairers ~ 50,000 93,000 : ~+86,0
Keypunch> : : i

Operators. _ 249,000 200,000 ‘ ~19.7
TOTAL | , 853,000 1,104,000 |  +29.4 -
TOTAL : o . ,

U.S. Employment 85,936,600 103,355,000 "+20.3

Source: 'Based .on data supplied by Bureau of Labor Statistids,‘ UeS.
Department of Labor, 1977. : :
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taken in 1979 showed an average vacancy rate of 17Z,§9F applications pro-
grammers, system programmefs and apalysts; the greatest shortage being for
data communication specialists where the vacancy rate was 27%., The short-
ages are reflecteq in the .very high number of pogigiqns gdvgrtised.in the
professional computer journals and daily newspapers, in intensiyve recruit-

ment at national meetings, and in a great deal of movement of, especially

-experienced, people from one company to another in response fo competitive

bids.

Gilchrist attributes the shortage to a number of factors, the ntinci*
pal one being that users are tied tp old programs requiring a great deal
of maintenance because they do not want to devote the effort needed to
re—program thesé properly in the presence of growing ‘demands for new
applicationss He predicts that the shortage will persist because the
demand for new applicatidns will continue and computer science departments

will not be able to expand to meet the needs, even though the prospective

enrolments may be there.

There are other considerations. Some feel that the unlver51ty cours—_
es are not suited to the needs of the market. The university response is
that the education they provide is not for present applications, but for
those projected which the graduate will encounter later in his/her career.,
In any case graduates find employment readily, Another point to be noted
is that, élthough thé number of computer specialists may be inadequate,
very many students take 6ne! two or phreé éoursesxin their university
program = not énough to make them specialists but still useful in helping.

to meet the need for people with computer skills.,
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2.1.7 PUBLIC AWARENESS

There are many indicators to show that 'the . USA public and officialdom

are highly conscious of computers although this is, difficult to measure.

. The steady evolution of the EFTS system means that there is a
very large fraction of the public involved daily in trans—
actions carried out on computer terminals for banking,

travel reservations, department store sales, etce. -

» Computer events and issues feature largely in the press = exam—
ples are descriptions. of new applications, and reports of
regulations and laws relating to the protection of privacy,

and- computer fraud.

« The USA computer industry maintains a high'profile. The Americaﬁ
Federation of Information Processing Societies (AFIPS) is a
Washington-based umbrella organization of societies embrac-
ing over 150,000 individual members. It maintainé constant
contact -with government. officials, and organizes a number
of annu51.gonventionsifeaturing computer products, communi-
cation -products,» aﬁd office automation. Some of ,thése
conferencés attract an enormous attendance in the -form of
participants or representatives of the suppliers and they .

receive wide coverage in the national. press.

« Aside from the engineering and scientific periodicals thefe are a
large number of trade publicatiens focussing on computers
and communicétions. Among those with very high circulation
are'Computerwofld appearing fortnightly, and Datamation, a

monthly.
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All this, combined with the general interests of the USA public in
technological matters, means that American society is very conscious of
the role played by computer technology and of its importaince to the

economy .
2.1.8 MARKET SHARE AND EXPORT CAPABILITY : :

The pre—eminence of all aspects of the USA computer iundustry 1is
attested to by the market share of the USA (Table US-1)., The distribution

by geographic area of exports and imports for 1975 is shown in Table US-6.

When one sees how dramatically the costs of oil imports have affected
the USA balance of payments (Table US-7), the imporfénce of the positive
contribution of the computer industry to the balance of payments 1is
apparent. Table US-8 shows the history from 1961 to 1971 (note the cummu=
lative contribution of licensing and royalty fees) and Table. US~9, the
more recent import/export flow. The Department of Commerce sees a strong,
expanding market for computer exports in the next five years with the
installed overseas base growing from its 1976 value of $293 billion to

$455 billion in 1981.

Nevertheless there are serious concerns about the challenges to the
USA export position and the possible weaknesses in it. Briefly these can

be summarized as follows:
- The technologigal lead of USA computers has been eroded, parti-

cularly with fespect to Japan, where there is probably no -

lead whatever in chip technology.
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TABLE US-6

Business machines and computers,

United States exports and imports (1975) =

56

% million %

Exports Imborts Exports Imports
EEC 1026.6 60 46,2 46.7
Canada 230.1 62.2 14.4 48.4
Far East 271.2 3.2 12.2 2.5
Latin America . le6l.3 - 7.3 -
Near East 44,2 0.6 2 0.5
Fastern Europe 39.4 - 1.8 -
Other areas 360.9 2.4 16.2 1.9
Total 2223.8 128.5

Source: US Department of Commerce, News, 5/5/1976.
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TABLE US—7

US Trade Balances (Billions of Dollars)

YEAR

1965

1966

1967
1968
1969
1970

- 1971

1972

1973

1974
1975
1976
1977

1978

Overall ' 0il
Trade Trade
Balance Balance
$ 6.1 B
48 -17
47 -16
14 A
20 —2L .
33 —22 -
-14 128>
-58 =37
1.9 =71
-17 —-234
11.5 ~23.9
—-5.7 -30.8
-25.1 —41.5

Sourceé: The U.S. Trade Balance Less 0il

Staff FEconomic Report, Office of Economic
Research, US Dept. of Commerce, Aug. 1977)
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Impact of the computer industry on

‘

TABLE US-8

the United States balance. of payments

($ million)

1961 1966 1970 1971 Total 1961-1971
Exports +111 4295 | 41118 +1152 +5084
Imports -5 | -6 |- 60 |-119 - 278
Direct foreign .
investment’ - 17 - 85 - 30 - 131 - 595
Return flows + 7 4+ 18 4+ 53 + 64 + 277
Licences and
royalties + 2 + 10 + 28 + 34 + 153
Net impact + 98 4232 | 41109 | +1000 4641
As per cent of . .
balance of net 2.0 4.9 23.5 21.0 . 10.0
liquidities (%) :

(*) Balance of net liquidities over 11 years (1961-1971). The net impact
amounts are related to the negative mean of this balance.

~ centage therefore indicates the deterioration which would result in
the absence of a positive balance resulting from the computer indus-

‘try trade, i.e. if it were in zero balance.

Source: DAFSA, L'industrie informatique dans le monde, p. 24.
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TABLE US-9

_ Computers and Related Equipment = Trends
and Projections of United States Foreign Trade in 1967-1979

Million of dollars

$ million | 1967 | 1971 1972 | 1973 | 1974 1975 1976 1979
Shipments 4049 | 5118 | 6108 | 7361 | 8000 | 10000 | 11600 | 20900
Imborts_ o

(excluding ‘ o o 3
parts) 20 119 173 110 115 136 163 490
Exports

(including » ‘ .

parts) 475 | 1217 1340 | 1715 | 2196 2300 2480 5300 ;
Imports (a) » o o '
(parts only) 39 113 175 234 273 287 304 470
Export N . .

Shipments % 11.7 | 23.8 | 21.9 | 23.3 | 27.4 23 21.4 25.4
L-X _ | ‘

L - X+ M% 98.4 | 94.3 | 93.2 | 94.3 | 93.7 94.8 95.1 94.9

(a) Including spare parts for calculators and cash registers
(b) L = shipments .

X = exports . : '

M imports -

It

Source: U.S. Buredu of Census, U.S. Industrial Outlook, 1976
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o Restrictions on the policies and operation of the Export-Import

Bank of the United States leave US exporters at a serious

disadvantage relative to other countries.

- o Access to the Japanese market 1is unduly restricted®

« Export Limitations on high techmology products, particularly on

computer hardware,apd software, to the Soviet bloc, South
Africa, and other countries, imposed for defence reasons;
sertously 1imlt the over all market. Special permission is

required Lo export computers and computer parts to commu~

nist countries, Zimbabwe, Hong Kong, and Macao. Before the

application is granted, the size, probable applications and
possibility of equipmeﬁt being converted to other uses is
considered. Expotts tb communist countries follow the
CocoM (Coordinating Committee) 1ist, composed of all mem-
bers of NATO except Jeceland but including Japan.

o Fngineers and sclentists working abroad do nok receive the same

favourable tax benefits, thereby making 1t more costly for

Us Eirms to bid on foreign computer projects.

« In general the regulations of the Export Act are too restrictive

and too clumsy.

It is significant to note, however, that recently the government has

ruled that sections of the Sherman Antitrust Act which prohibit certain

% Japan has recently agreed to a shafp teduction of tariffs on coimputers
and semiconductors, but it will be eight years before the reductions take
full effect. .

60




UNLTED STATES OF AMERICA

marketing and other activities in the United States, do not apply outside

the country.

Notwithstanding the above concerns, it is safe to predict that the

US export capability with respect to'computers will remain strong for the

next five years and beyond.
2,2 NATIONAL POLICY

2.2.1 ARTICULATION

The course of USA policy is accomplished through elected officials
who are proponents of the wishes of the majority of the ﬁeople. This
influence, however, is of a general nature and can be a long time reacting
‘to issues relating to improving the quality of life on a national basis.
Therefore, the shorter term responses are determined by Congressional
Committees which develop new legislation for Congressional action. - The

committees .also investigate productivity of government agencies and.

private industries and recommend funding levels for government programs.

Final assignment of responsibility and funding is the prerogative of the
full Congress. However, due to the complexity of many of the issues, and
the limited time, Congressional members rely heavily on the recommend—
ations of the committees that have prepared in—-depth analyses on the
subjects of concern. Through this process, Congress establishes laws,

organizations, and funding to carry out programs.

There is no formal statement of national policy with respect to
computers, not because of oversight, or because' of the failure of some
designated body to reach agreement on the goals. Ratheér it is because of

a recognition that the sector, with its mix of government and private

¢

-~
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enterprises is too large, too multi-faceted, too variegated, to be'cobered
by a single-policy. Equally, there is .an innate national suspicfon of
programs of the type introduced in countries with centrally planned econo-
mies, so that there are few calls for statements of a‘nafional policy.
But this absence of an articulated policy must not be Eaken tb mean that
there is no consensus about goals and practices. Generally there is the

recognition that: A o . : .

= the computer and communication technologies comprise a large and
growing sector in the national economy; '

- the two technologies are, more and more, becoming linked;

- both government .and private enterprise. have essential roles to-
play; '

- the lead the country has in the development and application of
computers and communications is an impartant element in its

_ ‘world technological leadership;

. other countries have vital interests in these technologies; they
too recognize their importaunce, and that; challenges to the
USAvlead, particulafly from Europe and Japan, are to be

expected and to be taken seriously.

‘Given this consensus, there are frequent statements of policy and

goals by special groups, both within government and ‘within industry.
These statements are often accompanied by calls for, or announcements of,
government actions. In fact the number of bills relating to some aspects
of computers or communications which come to the Congress and the Senate
is astonishly high. At any giﬁen time there may be up to 50 such bills
under consideration, many, but not all, concerned with pri?acy and freedom
of information. Only a fraction of . the bills which reach tﬁe floor of the

Senate or Congress end up as legislation. But with so much activity it is
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not surprising that many of the bills which are eventually enacted, aris-
ing as they do from the pressures of groups with conflicting interests,
have contrédictory elements. One of the most obvious conflicts is that
which arises out of the anti-trust actions of the Department of Justice
against iBM, pursuing its mandate to enforce the Sherman Act so as to en—-
courage competition in the industry, and the recognition by the Department

of Commerce that so much of the export strength in computers comes froi

IBM that it would not be in the national interest to see a weakened com—

‘pany. Although there have been suggestions that the Departmeht.of Justice

will seek to divide IBM into several companies it is not certain that a
subdivided IBM will result in increased competition. Recently the govern-—
ment has been almost quiescent in pursuit of the action, and .there is a

general feeling that the pressure on IBM will be lessened.

Although national policy with respect to computers is not clearly ar-

ticulated, communications, as a regulated industry, receives a great deal

of attention and there is an explicit policy formulation. Policy regard-

ing packet-switched network services is based on the Communications Act of
1934, The main regulating body is the FCC. TFollowing the first Computer
Inquiry which was launched in 1966, the FCC ruled that data processing
services are not subject to regulation. However, data communication serv-
ices could be offered to the public on a for-hire basis only by regulated
carriers. The distinction between the two types of service is based on an
ad hoc procedure known as the "primary purpose test". According to this
procedure, the status of a company with respect to regulation is deter-
mined on the basis of the primary service it offers to the public° Thus,
if a company offers data processing as well as communications services,
but’ghe latter are judged to be incidental to the over all operation, the
coﬁpany is not subject to regulation. AT&T was prohibited from provision

of -nonregulated services by a 1965 antitrust consent. Furthermore, the

63



UNITED STATES OF AMERICA

communications carrier's monopoly on line attachments was eliminated as a

result of a landmark ruling of the Supreme Court, the Carteffone case, in
1968,

Anotheﬁ.landmark decision was arrived.at by the FCC following the

specialized common carrier enquiry in 1971. 1In this enquiry, the FCC con-
cluded that the introduction of new specialized communication services and
competitive carriers into the market place was beneficial to. the bublic
and would be permitted in the future. This represented a fundamental

departure from the then current monopoly structure for public communica~

tions services. A number of specialized carriers providing a variety of

point-to-point transmission facilities have since been licensed.

A 1974 enquiry instituted by the FCC established ‘that. sharing of a
leased communications channel by several organizations 1s permissible but

only on a non-profit, cost-sharing basis. This opened the door for a num-

ber of Industry oriented networks such as ARINC for airline reservations,

and FedWire and BankWire for the banking community.

The Commﬁnications Satellite Act is the landmark law for this type of
communications. Congress also passed legislation to éstéblish the Com-
munications Satellite Corporation (COMSAT), and government agencies such
as the National Aeronautics and Space Administration (NASA) and the FCC.
Additionally,vthe Congress provided funds for space programs extending the
state-of-the-art satellite communications. These satellite development
programs were administered by the NASA and the Department of Defence
(DoD). The rules.required several private corporations to be established
as completely separate eﬁtities for the sole purpose of competing in the

domestic satellite market.
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As a matter of policy, there is strong support for an international
carrvier (INTELSAT) by virtue of the creation of the national representa—
tive, COMSAT. There 1is less support for Oceanic Satellites for mobile
platforms such as ships and aircraft, as evidenced by the cancellaﬁion of
the AEROSAT'programe MARISAT is entering the operational phase and exists
with essentially no government funding. The new international wmaritime
program has taken several years to be resolved. US policy strongly
supports competition among a few domestic telecommunications satellite
systems in which no public funds are expended. The current policy reveals
a stfong trend towards a competitive market with private industry pro-—
viding the majority of capital to implement current systems and new
technolog§ for future systems. This‘policy of depending on the private
sector to fill the gap has been in existence for several years with no
positive indication of interest by any entity that is capable of foi}owing
through with an operational system. This situation continues to exiét in
spite of the advanced state-of-the—art of éatellite communicatioﬁ techno—

logy and apparent williﬁgness of industry to participate.
2.2.2 SUPPORTING ACTIVITIES

In addition to its research and developﬁent aid there are other ways
which the USA government actively helps the computer/communications indus-
try. These include conducting market surveys to aid exporters, promoting
the dissemination of information, providing funds through the Import/
Export Bank, and purchasing practices that favour domestic companies and

promote competition.
The Department of Commerce regularly surveys the export possibilities

for all industries including the computer industry, and follows closely

the growth, legislation, and policies of companies in other countries,
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which might affect the export position.- This work is carried out by reéif
dent members of the consulates and embassies, and tﬁe reports invariably
have great detail and show perspicacious judgement about the strengths and
weaknesses of the USA companies vis—a-vis foreign c0mpetitors.. Included
are estimates of the domestic market in each country, lists of prospécts,
and the share which US companies might hope to gain. In all, these -annual
surveys are most useful alds towards maintaining strength in exporﬁs. The
Department of Commerce also organizes exhibitions in key centres around
the'world and covers the shipping costs for USA exhibitors. When sales
are made the Import/Export Bank can arrange direct credits to guarantee
approximatély the second half of foreign payments. Further, guarantees

are made for loans for inventory and production by US banks.

Within the United States, the government encourages the distribution
of information about computer technology so that best practices will dis-
seminate throughout the industry. It does this by insisting that reports
on government sponsored work be made easily available through such agen-
cles as the National Technical Information Service (NTIS), and that rights
to products and processes developed with the aid of:public funds be made
available without charge to other companies working on government con-
tracts. It is worth noting that NTIS reports are also distributed,‘at
slightly higher costs, to other countries illustrating that the United

States has, on the whole, been generous in' sharing its technological

expertise. In fact there has been concern whether the USA has not been
" too free in its readiness to allow its special position with respect to
computers to be eroded, a concern which is reflected in suggestions that
the Japanese should not be given open access to the cﬁip technology by
virtue of their acquisition of companies in Silicon Valley. The concern

1s not only about government. Although IBM has traditionally been sécre-

tive about its research and forthcoming products, and has only limited
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licensing agreements with its subsidiaries in foreign countries, other USA
computer companies have been much readier to share their knowledge. Thus

Honeywell exports its technical developments freely to France through its

participation in CII-Honeywell Bull.

The General Service Administration (GSA), in carrying out its mandate

of monitoring the spending of federal funds, devotes considerable atten-

tion to computerse.

The Brooks Bill, directed by the General Services . Administration in
1965, authorized the Department of Commerce to undertake the necessary
research to establish uniform federal EDP standards. This bill gave the
Office of Management and Budget both fiscal and policy control over
government-wide computer procurement. -Three procedures could be used in

purchases:

1. General purpose computers under $50,000. could be purchased

directly by each agency, following GSA procurement regulations.

2. Through the Federal Supply Contracts Schedule, contracts could be
negotiated individually with each supplier (used for upgrades, small addi-

tions to systems from same manufacturer).

‘3._ In competitive bidding, contracts would be awarded on price com-

petition for systems which exceeded a certain benchmark.

" The effect of the new system was to improve budget efficiency (by
decreésing rentals in favour of purchases). However, it has been found
that sole-sourcing, benchmarking and bulk purchases have not been the

result of broad and thoughtful poligy decisions as to competitive impact.
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This situation is not expected to change, the relationships between lowest .

cost and fair and equitable dealings is not clear. . Other studies and
presidential documents have voiced some intentions, but nothing has been
made clear. To date, the policies with the Brooks Bill are still under

scrutiny for revision with many departments still purchasing computers on

a non—competitive system by ordering only part of a system at -one time,-

2ego, Six new disk drives from IBM followed by six more a few months

later.

The main goal of GSA is to keep costs down and to encourage competi=-
tion in the industry by ensuring that there is open.bidding on contracts
wherever possible but, at the same time, because of the provision of the

Buy American Act, there is a definite favouring of domestic suppliers.
2,2.3 THRUSTS

Several legislative measures recently enacted, or under consid-~
eration, emphasize the various concerns about national policies about

computer/communications and about technology in general, just out lined.

« An Office of Technology Assessmenﬁ (OTA) was establisﬁed by Con-
gress in 1972. - It has a forthcoming study on the gImpacté
of Telecommunications Technology and National Information
Systems”, and is carrying out preliminary assessment on the
role of the USPS in electronic message sysﬁems, on elec~
tronic funds transfer systems,. and on policy issues in
national information systems.

o The National Technology Innovation Act of 1979 (S 1250, HR 4672)
is intended to create centres for industrial techﬁology,-

andvestabliéh an Industrial Technology Review Panel.
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o On October 31, 1979, President Carter announced an Industrial

Inﬁovation Program having the following goaléo

- Encouraging the transfer of information ($1.2 million
allocated to set up a centre for the utilization of
federal technology in NTIS). A

- A joint govermment/industry/university research program

funded through a $20 million fund administered by the
NSF.,

Strquthening the patent system and making the store of

information in it wmore accessible. -

Fostering innovation in small firms by -providing equity

funding.

Using federal purchasing to promote innovation.

= Improving the regulatory system by establishing a regula-

V tory council consisting of the 35 heads of regulatory
agencies. '

- Establishing, in the Departments of Labor and Commercé, a

Labor/Technology forecasting system.

« The creation in June 1979 of a National Commission to study

Scientific Implications of Industrial Technology in Educa-
tion (HR 4326). TFor 1981 $6 million will be allocated by
fhe NSF for strengthening'programs in experiﬁental computer
. science in academic institutions.
o The Papérwork Reduction Act of 1980 (H.R. 64100), approved in
March establishes an Office of Federal Information Policy
(OFIP) in the Office of Management and the Budget (OMB).
The new office is to "provide over all direction in the

development and implementation of Ffederal information
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policies, principles, standards, and guidelinéé,'including i
review of information requests ... privacy Qf recbrds
pertaining to individuals, inter—agency sharing of informa-
tion, and acquisition and use of autOmatic data proceséing

and other technology for managing information resources”.

Finally, mention was made earlier of the long term thrust of the ECC
towards de-regulation. This started in 1968 with the Carferfoné décision,
and the decision to allow Microwave Communication Inc. tbfpromote inter—
city communication services. It continued with the creatioﬁ of Spécialized
Common Carriers in 1971, the "Open Skies Decision" creating five domestic
satellite systems in 1972, and the“creation of Value Added Networks in
1976. It was reinforced in 1977, by the unwillingness of Congress to pass
the Consumer Communications Act, to give more regulatory powers to the
state gdvernments which would in effect have strengthened AT&T's monopoly.
In general the reaction of the government, and particularly of thé FCC, to
the merging of computers and communications has been towards de-regulating
the communications industry rather than introducing regulation-into the
computer industry. The most far reachingvaction of this type was the
'final decision' in the Seéond Computer Inquiry, rendered by'thé FCC in
April 1980, According to this decision all network services will be

clagsified as either basic or enhanced (i.e., basic services with computer

processing applications which provide additional, different, or restruc-—

tured information). Only basic services will be regulated. AT&T will be

permitted to offer unregulated enhanced services throdgh arms 1ength’com—
panies, to the point that it can markef complete computer systems as well
as data links and have computer terminals and services. At the same time
companies such as IBM and Xerox ‘have been given free .entry into the

enhanced service field. Moreover 'carrier-provided customer premises
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equipment' (CPE), is to be unbundled from the basic service and de-
regulated. This includes the rotary dial desk telephone as well as data
communication devices. It will be years before the full implications of

these decisions make themselves felt.
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CHAPTER 3
JAPAN

3.1 TECHNOLOGICAL CAPABILITY

3.1.1 .COMPUTER HARDWARE
Mainframes: Technological level and size of the market

The Japanese did not produce their first electronic digital computer

“until 1956 approximately 10 years after the USA. >Japanese industry did

not participate in the early development of computers, but rather stepped
in directly at the second-generation stage, using transistors instead of
vacuum tubes. The National Tlectro-Technical Laboratory completed the
ETL-MARK III in 1956 and the ETL-MARK IV in 1958. During this same period
the Electricity Transmission Laboratory of the Nippon Telegraph and
Telephone Public Corporation (Niﬁpon Denshin Kenva Kosha) introduced the
Musashino-1 in 1957 and the University of Tokyo the PC-1 in 1958, The
technologies developed were followed up by leading local producers who

then entered the market.

Japan is the only country other than the USA which uses more domestic
computers than those made in USA; In 1976, for instance, there were
25,000 Japanese computers, compared to 14,000 foreign units. By 1979,

some 647 were domestic.

Although Japan was a latecomer to computer manufacture its industry,
with strong government.support, has developed with extraordinary speed and
strength. Today, second only to the USA, its production far exceeds that
of European countries. While the USA still exports more computers to

Japan than it imports from it, and while USA companies, IBM in particular,
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play a critical role in computer production in Japan, the speed and scale
of Japan's computer growth have led a gobd many observers to wonder
whether the USA dominance will continue. The Japanesé computer industry
is not only producing computer hardware considered.comparable to that of
the USA but it is challenging that industry for production of the next

level of computer sophistications.

The dynamics of the Japanese installed computer base is shown in Fig.
J-1.

The computer models of 1979, such as Fujitsu's FACOM M and H series,
Hitachi's HITAC M series, model H, as well as ACOS 250 of NEC, or
Mitsubishi's Cosmos 700 incorporate 64K dynamics RAM VLSI circuits,  and

the capability to process ideographic language information. Computerworld

concluded in November 1978 that the gap between Burroughs, CDC and Univac,
and the Japanese companies had now been closed. 1In 1980, the Japanese
regard the USA as competitive only in aircraft and agricultural products
but, significantly, not in semiconductors or computeré° To illustrate,
note the characteristics of some most recent Japanese computer models in
Table J-l. Charles Lecht, the president of the Advanced Computer Tech-
niques Corporation has observed in his forthcoming book Tsunami that,
without the IBM "Future System" in the offing, Fujitsu would have techni-
cally superseded IBM in 1979. The Japanese response in the spring of 1979
to IBM's fourth generation computer demonstrated that she is able to anti-—

cipate the advances even in IBM's latest innovations.

The Japanese are ready to surge ahead into the next generation of
computers. The Ministry of International Trade and Industry began work in
1979 on the indigenous fifth generation computer. This model represents a

basic departure from conventional computers = it will be the .so-called
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"non-Von Neumann" type, based heavily on artificial inteliigence (AT)
research. This project, headed by Professor Tatsu Motooka of the Univer—
sity of.Tokyo, is the beginning of a 10 year national research program.
The Japanese also seem to be winning the race to produce Japanesg41anguage

processing capability.

In January 1977 President Ford stated, in his International Economic

Report of the President that "Japan is expected to -becomé the chief and

probably the only foreign competitor of the USA in all varieties of com-—

puters by the mid-80s".

In terms of absolute worldwide production and usage, Japan now ranks
after the USA though there is a 1arge-gap between the first and second
position. However, use of computers in Japan is increasing dramatically.
Also, as can be seen when comparing computer-usége and gross domestic
product (GDP), although there is a large gép between the number of systems
in the USA and Japan, on a relative GDP basis Japan's usage is greater.

Whereas Japan's GDP in 1976 was roughly one—third that of the USA she had

almost half the number of computer installations.

“The Japanese computer industryﬂhas grown dramatically (Fig. J-2) to
the point where it becomes competitive with that of the USA and it became
genuinely international by 1977. The present Y1000 billion ($4 billion)
Japanese computer industry — about the size of USA exports - is growing in
aggregate at a 16% rate. in some segments it is expanding at the rate of
40%. Its size is now about one—~third of the Européan computer industry
ana apﬁfoximately Qne—sixth of the North American volume; these figures

however, are likely to change.

Creative Strategies of San Jose, California forecasts that in the

early 1980s the Japanese computer industry will be approximately one-half
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the size of the European and about one—third that of North American.

competition. The Industrial Strﬁcture Council of Tokyo prgdicts; conser—
vatively, that there will be over 100,000 computer units in Japan by 1985,
and that domestic yearly production alone will reach a volume of $5 bil-
lion. Japan Electronic Computer Company (JECC) forecasts 147,000 computers
by 1985. While EIAJ forecasts a volume of $7 billion for 1982, the pre-
diction of the Ministry of International Trade and Industry (MITI) is even
more optimistic; it estimates the Japanese market alone will be worth $11
billion by 1985. The proposed computerization of the postal and social

services provides the basis for such optimism. MITI further projects that

by 1985 the total installed base will have risen to 4% of the GNP, that

is, to a level of some $64 billion. The present computer base is worth
over $8 billion. To reach the MITI target, the base would have to double

every two years.

MITI officials confidently predict, moreover, that within. two years
there will be only four computer companies left in the world — two USA and

two Japanese. These predictions are difficult to éccept, but clearly only

time will tell. If this forecast is even approximately correct, we might

witness dramatic changes in the world computer market.

’

Japan's Computer Trade

As shown in Table J=~2, domestic production accounts for most of
Japan's computer consumption (consumption equals production plus imports
minus exports). ~ Table J-2 is distinguishéd from other tables in this
chapter by not including parts, for which we were unable to obtain pro~
duction data. The scale of the difference in ‘trade, whether parts are
included or not, is to be seen in the 1978 data. . Where parts are exclud-
ed, Japan's exports were $331 million; (Table J-2). When, as in Table

J=3, parts are included, Japan's exports were $497.4 million, an increase
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of approximately 50%. Because the yen/dollar alignment changed so signi-
ficantly between 1977 and 1980, the data of Tables J-~3, J~4 and Fig. J-2

are given in yen.

Table 5*4 and Fig. J-2 best show the dramatic changes taking place
in Japan's computer trade. In 1974 exports were roughly one-fifth of im-
ports. While imports remained relatively constant exports grew fourfold,
élmost equalling imports by 1978; however, a significant amount of the
domestic production is supplied by foreign firms mauufacturiﬁg locally.
Foreign firms' total share of the Japanese market is about 43%. Table J-3
makes it ciear that Japan 1s no longer dependent on imports of computers
and related equipment. By 1979, Jépan started to export its computer,

under its own brand-name for the first time.

By 1980, Japanese computers were installed in 20 countries from

Bulgaria to Zambia. The present level of exports is still small at the

. $§250 million level. Japan is not yet a net computer exporter.

As. far as Future exports are concernéd, the US Department of Commerce
projections indicate that Japan could be a $1 billion exporter by the mid-
1980s, but the Japanese government expects $2 billion in computer exports
by 1985, The Japanese industry intends to double this figure to $4
billion. ’

The joint venture with companies such as Siemens of West Germany

indicates that Japan is building up a global manufacturing capability.

-The areas to watch are Australia, Brazil, Southern and Eastern Europe,

and above all the People's Republic of China. The successes there will
increase the likelihood of the large-scale computer invasion of North

America.
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TABLE J-2

Japan's Market For
Computers and Related Equipment
(excluding parts)

1974 1975 1976 . 1977 1978

(millions)
Production in Japan $2,020.6  $1,823.6  $2,087.0  $2,678.5  §4,324.5
Exports 83.2 107.7 132.5 152.7 331.1
Imports 398.6 323.9 319.5 ° 408.1 391.3
Consumption 2,336.0 2,039.8 - 2,274.0 2,933.9 4,384.3
Production as 7% of ‘

consumption 86.5% 89.4%  91.8%  91.3% 98.5%

NMote:

Yen/dollar conversions made from International Flnancial Statlstlcs,
International Wonptary Fund.
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FIGURE J~-2
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TABLE J-3

Japan's Market for -
Computers and Related Equipment
(excluding parts)

1974 1975 1976 1977 1978

(billions of yen) Co
Production in Japan. - 589.0 541.2 618.9 719.2 910.2
Exports ' ' 24.3 32.0 39.3 “41.0 69.7
Imports 116.2 96.1 94,7 109.6 82.3

Apparent consumption 680.9 605.3 674.3 787.8 922.9
Production as % of = - ' . o

consumption (minus

exports 86.5% 89.4% 91.8% 91.3% 98.6%
TABLE J-4
Japan's Exports of Computers and Related Equipment
(including parts)
1974 1975 1976 1977 1978
(billions of yen)
To World 30.0 42.9 60.3 . 66.6 104.7
To U.S. 4.9 10.0 . 29.6 26,0 . 45,9
Source: The computer productioﬁ figures, 1974-76, are from the Computer

White Paper, 1977 Edition, published by the Japan Information
Processing Center, p. l4. The production figure for 1977 is from
the Current State and Progress of The Computer Industry in Japan,
1973, Japan Electronics Industry Association, p.3. The 1978 pro-
duction figure was taken from an article appearing in Electronic
News, April 24, 1978. The import and export figures are from
year-end volumes of Japan Exports and Imports—Commodity by
Country, published by the Japan Tariff Association.
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Computer Manufacturers in Japan

There are about 50 computer makers in Japan producing general pur-—
pose, mini office, control, and other computers. Among them the big six,
namely, Fujitsu, Hitachi, NEC, Toshiba, Mitsubishi and Oki, produce most
computer equipment and almost all peripheral and terminal equipment. (For
the production status of main computer equipment, see Table J-5.) Fig.
J-3 shows the relationship of principal computer makers in Japan; includ-
ing foreign makers, concerning financial and.technical collaboration among

these makers.

Six major producers: Fujitsu, Hitachi, NEC, Toshiba, Oki, and
Mitsubishi* were among the originators of Japan's computer industry and,
as of March 1976, accounted for 97%Z of the 56.6% share of the Japanese
market held by Japanese firms. TFujitsu is the largest of the Japanese
manufacturers with a 19%Z market share, second only to IBM. It is also the
only Japanese producer\whose ma jor source of revenue is derived from com-

puter production. (Table J=6).

Table J-7 indicates the shares of the Big Six in the Japanese com-

puter market.

The stunning disclosure that Fujitsu's completely automated manufac-

.turing plant in Nagano had begun to produce some 70 varieties of computer

presented the world with what we call "The Nagano Challenge“.
7

L,

* Toshiba and Oki withdrew from mainframe manufacturing but in 1980 Oki
returned. A similar reversal by Toshiba cannot be ruled out, therefore
we have kept that company in our overview.: ’
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Medium sized  Snall sized’
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FIGURE J-3
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Major Japanese corﬁpulor mirg’ sales trénds in 1978  (Value: million’

JAPAN

TABLE J-6
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TABLE J-7 - - . o |
| . L |

Market share of major computer companies in Japan

ComEanz

Fujitsu
Oki

NEC
Hitachi
Toshiba
Mitsubishi

~Others

Ratio of computer

Share of Japanese production to company's
computer market total production
(perceﬁtagé)

19.0 73
4,0 39
11.0 23
14.0 11
4e5 6
2.5 5
1.5 -
5645
87



JAPAN

Tujitsu is special, even in the Japanese context. It is the national
policy combahy, Type 6 in the classification of MiTI, and designed as a

"national champion company"”.
Small Business Computers

Small business. computers — called office computers in Japan'— made
their debut after 1960, several years after the largest mainframes. They
kept expanding dufingAthe 19605 at the same rate as medium and large
models. However, in the 1970s the rate outstripped that of the larger

systems.(Fig. J*A).

There are many more manufacturers in the office computer field'than
there are in mainframes. 1In addition to"thé'sié ma jor producers, other
manufacturers of business equipment, industrial equipment, precision
instruments and portable calculators have entered commercial, production of
business computers in the past several years. In total, soﬁe 50 maﬁufac-
turers are in the race. Small business computers are used as stand alone
units, or more and more as pre-processing terminals of distributed infor—

mation processing systems.

To conclude, in the minicomputer market Japan is fast closing‘its

two-year lag with the United States. It is estimated that/by 1980 both

markets will be about equal.
Microcomputers
Common use of minicomputers began about 1969. Ever since the Japan

Minicomputers Co. was established as the first special minicomputef maker

in May 1971, the minicomputer industry has been looked updn as inde-

pendent . ) §
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FIGURE J-4

OFFICE COMPUTERS IN OPERATION

13

n

3.
FY1367 69 n 13 15 n

89




JAPAN

Ag Fig., J-5 shows, the market for microcomputers has expanded consid-

erably in recent years.

Since 1977 one-chip microcomputers have been introduced into virtu-—
ally all mass—produced machines, transforming anything froﬁ servicing
machines to elevators to tractors into "smart” products. As Table J-8
shdwé, even a partial list of applicatiohsiis_iﬁpfeSSive. To illustrate
the sweep of the "chip wave", consider the concrete product applications
introduced in Japan in 1978, listed in the Tables J-%9a to 9g. Now in 1980
microprocessors have been incorporated into so maﬂy consumer and other

products that products without microprocessors are considered obsolete.

The outlook for the next five years is even more dramatic as Figs.

J-6 and J~7 show. It is expected that sooner or later the microprocessing

market will outstrip that of minicomputers.

Peripherals

So far peripherals and terminal units have been considered only as

auxiliary equipment of actual processors, but technological progress

rapidly changes their role to intelligent points of entry to-the system.
- Sophisticated and low-cost production technology of microcomputers is
having a considerable impact on the configuration of computer systems.
Control and oﬁeration processes, previously performed by CPUs, are now
being partially taken over by microcomputers. This trend has been observed
not oﬁly in large—capacity computers but also in small business computers.
"An example of the trend is the application of microcomputers in magnetic
disk drives, CRT displéys and other terminals. In this way, the perfor-
mance of peripherals has been improvéd; while the work load of the CPU is

relieved, and over all system throughput is improved. Studies are now’
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Kind of
product:

Microwave
ovens

Refrigerators

Room air
conditioners

Kerosene
stove

Washing
machines

TV sets

Auto radios

Cassette
decks

Open reel
tape decks

Turntables

Program
Timers

JAPAN -

TABLE J-8 Mlcrocomputer applications in

ex1sting products

Functions performed by microcomputers

‘ Setting of cooking time; setting of heating tempera-—

ture; setting and display of cooking '~ temperature;
clock display; setting of cooking sequence, including
defreezing, keeping dishes warm; conversion of °C and
°F, timer; chime; alarm =

Setting and display of temperature; ‘automatic defros—
ting; alarm for open doors; kitchen timer

Setting and display of temperature and humidity;
automatic switchover of fan speed (wind velocity);
automatic switchover of fan outside room; prevention
of restart for 3 minutes; 24-hour timer; display of

compressor operation; time display

Setting and dlsplay of temperaturey automatlc igni~
tion; 24-hour timer; indication of fllter exchange;
indication of abnormal operatlon

Setting of washing, rinsing and drying tlme, setting
and display of washing sequence; setting of water flow
strength

Automatic station selection and memory; program book-—
ing and timer; clock display; channel display; remote
control; soft touch operation

Automatic station selection and memory; clock display;

"frequency display; soft touch operation

Automatic cueing; repeat playing of designated musical
numbers; remaining tape, tape counter; .24-hour timer;
soft touch mechanism; time display

" Automatic program search; tape counter; tape speed

deviation display; pitch control display

Automatic cueing; selection of musical numbers; pro-
gramming; automatic play; remote control

l-week timer; station selection; clock display; power

supply-switching

92




JAPAN

TABLE J-9

Ligting TV madals equipod with

microcomputers in 1978

MiT.

Name Model
utsushita | Remote control for TV TY-670
arp Micon TV
atsushita { Micon channel selection | TH20-B7

TV
wshiba Color TV, 20T70L
tachi Color TV C20-668P
nyo Remote control TV C-20Z5
whiba Color TV 20T72D
ctor TV with remote control | CX-200
ny Plus trinitron color TV { KV-2085R
tuchi Video TV C20--880V
o Color TV . 2625
ishiba Color TV 20T13F
itsushita | Programmable TV TH20 -B3
nyo Program reserved TV CS-1800P
nyo Picture and picture TV CZ--2050WV
2 Picture and picture TV CV-22C96P
Table VTRs squiped with microcomputors
Mfrs. Name Model
nitiba Program reserved micon | V~7100
channel VTR
ttachi Video Mastax VT--5500
atsushita | Programmable PV --1500
4H VHS VTR
aicrocomputers built-in sudio producis
announced in 1978
Mfts, Name Model
% Matsushita | Programmable unit SH~9038P
Sony Program timer PT-70
Mitsubishi | Cur radio AR--9060SDB
Suny Digital radio iICE-DIl1
Sony Digital radio ICR-DY
Hitachi M use synthesizer tuner | 171 80310
Hitachi Multi-hand radio Kil 3800
Sony Fully automatic PS B8O
Turntibles
Sharp Radio-computer ¢r-610
Victor I'M sterco tuner T- MtV
Pioneer Automated sound
correclion equipment
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Microcomputar built-in cassette decks

Products

Cassette deck
Auto-reverse cassette
deck:

Model |

RT 3150
TC- K96R

Matsushita | Cassette deck RS.-M56
Hitichi ‘Three head cassette deck | D--55007)
Sony Cassette deck 'I"(‘—:](XO
Pioncer Cassette deck 9
Victor Cassette deck KD- A8 ]
Table “ficrocomputor bullt-in washing machines
. announcod in ‘78
o Mies. ) Products | Model
Matsushita | Fully automatic NA-890L
washing machine .
Sharp {rully automatic ES-770MC
washing machine :
Hitachi I'ully automatic PF--1500
. washing machine
{Iitachi Washer and dryer pair PA-650
type
Mitsubishi | 1-ully automatic AW--300W/GJY
washing machine

Table .. Microcomputor built-ln cooking equip.

. anhouncod in 1978

Mfrs. Products i Model |
Matsushita Microwave oven NE-6900
Sharp Microwave oven R--9000
Mitsubishi Microwave oven ET-700T
Matsnshita CGas cooking equip. { GO 2300
Hitachi Microwave oven MR- 8000A
Toshiba Microwave oven LR - 7888°F
Mitsubishi Steami oven - RO -7000
Matsushita Microwave oven - NE-7910

with temperature
SENSOr
Sharp Microwave oven R-9750 )
Mitsubishi | Microwave oven ET-710C f
Table Microcomputar buitt-in air conditioners
announced in 1978
Mfrs. Products Model
Hitachi Room air conditioner RAS- 220481
Sharp Room air conditioner AfL-2211M
Matsushita | Alr conditioner 'S -228BKX
Mitsubishi | Room air conditioner MS--1807R
Toshiba Room air conditioner RAS-22SBKR
Sunyo Air conditioner SAP K22918
General Room air conditioner ALS . 20RM
NIEC Room alr conditioner RC-ME221K
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FIGURE J-6 FIGURE J-7
Trends in demand of microcomputars Trends in damé}\a of microcomputors
{units) {valus)
{10 thousands units) {¥ 100 million)
8,410 840
8.000 800
7,000 7,000 200
) 6,000 600
g g
&
s §
5 3 530
g 5.000 ° 500
2 2
$ 3
4,000} 400 |-
3,000 300
2,000 200 }-
1,000 - 100
0
1985 1985

Source:

Japan Electronic Industries Promotion Association»

95




JAPAN

underway on the application of microcomputers to floppy disks, communica~

tion control devices and intelligent.printers°

With printers, 8-bit microcomputers are mainly used in serial print-
ers but also in pattern recognition and display devicés.. However, 8-bit
microcomputers are expected to be replaced by l6-bit models in the 1980s.
Also, composite peripheral equipment is becoming increasingly intelligent.
Voice and .graphic input are bound to increase further the Japanese pub-—

lic's acceptance of computers.
3.1.,2., SEMICONDUCTOR INDUSTRY
- Production

Starting from a far smaller base than its USA counterpart, the .Japan—
ese semiconductor industry has rapidly expanded output during the past
five years. Data compiled by the Ministry of‘ihmefnatioﬁal Trade_and
Industry on production for the merchant market as well as for the cabtive
market indicate that semiconductor output (excluding parts) increased from
¥347.1 billion ($1.2 billion) in 1974 to Y532.6 billion ($2.5 billion) in
1978. Most of this 53.5% gain occurred in 1976, when shipments rebounded
from their 1975 recessionary level, and in 1978, when production- rose
11.8% (see Table J-10). With this growth, Japan's sémicénductor output
edged up from about one—third that of the USA in 1974'£o roughly. two-—
Fifths in 1978. | -

Several years ago, USA semiconductor executives were estimatiﬁg that
they were still two years ahead of Japanese technology. By 1978, however,
this gap had been closed. At that point, NEC, Mitsubishi Electric,

Toshiba and Fujitsu announced a 64K VLSI semlconductor containing some
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150,000 transistors as well as other elements. NEC, Mitsubishi Electric
and Fujitsu have since announced that they will be using these semicon—

ductors for all their computer lines by 1980.

As far as future plans are concerned, NIT expects to produce a 256K
chip before 1980, whereas Sanyo is pouring $50 million into its develop-

4

ment for 1982.

Consistent with worldwide trends, stepped up production of integrated
circuits has accounted for almost all of the growth in the value of
Japanese semiconductor output in recent years. Between 1974 and 1978, for
example, the value of IC shipments climbed 124.2% to Y28l.4 billion ($1.3
billion) from Y125.5 ($0.4 billion) in response to a 246.1% jump in the
number of devices produced (see Table J-11). Although this gain steadily
boosted the‘share of integrated circuits in total output from 36.2% in
1974 to 52.8% last year, ICs continued to play a less important role in

the semiconductor product mix in Japan than in the USA.

The expansion of IC output in Japan as in the USA has been spurred by

‘a substantial growth in digital MOS ICs. In just the four years to 1978,

Japanese manufacturers boosted their MOS circuit production from 45.6 mil-
lion units to 250.4 million units. Last year alone output was expanded by
100 million units. So large were these gains that, eveﬁ with rapidly fall-
ing circuit prices, the value of MOS shipments advanced 180.8% to YI131.7
($0.6 billion). Japanese production of digital bipolar ICs has continued
to expand at a relatively slower rate than MOS circuits, increasing 146.5%
in value to Y40.9 billion ($0.2 billiomn).

Linear integrated circuits provide'the sharpest contrast between the

Japanese and USA industries, both in terms of growth rates and IC product

mix. Between 1974 and 1978, Japanese output of linear circuits soared
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!

295.3% to 608.1 million units - a reflection of Japan's position as' the

world's largest manufacturer of consumer electronics, and the value of

‘shipments climbed 150.3% to Y79.1 billion ($0.4 billion).

In’l979, for the first time, the production value of active compo—
nents exceeded that of the ﬁassive components. The wave of integrated
circuits was the most characteristic feature of this year, as’éaﬁ‘bé éeen
from the 33% growth rate of 1979 of Table J-10. IC production is expected
to grow at least 15% in the 1980s. Their exports doubled in 1978.-

At Y251.2 billion ($1.2 billion) in 1978, Japan's production of dis-
crete devices was 13.4% greater than in 1974, but it was 6.3% less than

the previous year (see Table J-11). This decline, plus the relatively

rapid rate at.which integrated circuits have already displaced discrete

devices suggests that butput has peaked, at least in value teérms. ' -It is

also probable that the 1978 production volume of nearly 10.6 millibn units

represents the industry's maximum output level, even though the number of

discrete devices rose steadily in the post—1975 period. Still, the
production outlook for specialized discrete devices remains bright since

the power and/or frequency requirements of many products preclude the use

of integrated circuits at present. Power transistors, thyristors, RF’

devices, and light emitting diodes are just a few of the discrete devices

with favorable growth prospects in Japan.
Domestic Semiconductor Markets
There are several striking differences between semiconductor usage

patterns in Japan and in the USA. The most obvious is the virtual lack of

any semiconductor consumption by the government in Japan. The relative

importance of the consumer goods and computer industries as purchasers of

98




JAPAN

TABLE J-10

OUTPUT OF MAJOR ELECTRONIC
COMPONENTS IN CALENDAR 1979

Chg. from
Value 1978
(Y million) (%)
Passive components .
ResistorSescscsseccessssosss 135,320 + 8.0
CapacitorSescsccesoscocosnna 219,710 + 8.7
TransformerSoeesccccocsscccss 165,460 + 3.0
Audio partSceesscccecsscooss 107,550 + 4.1
Mechanical partSecccesocssoe 254,560 +10.8
Active components ‘
Electron tubeScecoscosssssss 282,992 - 2.4
Discrete
semiconductOrSecescccecseceo 257,537 + 2.5
Integrated circuitSescoeccsss 373,465 +32,7
Seniiconductor ICSecesoseass 335,350 - +33,2
Hybrid ICSeccossssssnsssss 38,115 +28.3

Source:

Electronic Industries
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TABLE J~11: Portion of Semiconductors In Japan, 1974-1978%.

(vaiue in bills of yen; quantity In thousands of units)

Value
Discretes
Transistors
Rectifiers
Diodes
Thyristors
Light Emitting Diodes
Other
Subtotal

Integrated Circuits
Linear
Digital Bipolar
Digital MOS
Hybrid
Subtotal

Total Production

(in mitlions of dollars)

Quantity

Discretes
' Transistors
Rectifiers
Diodes
Thyristors
Light Emitting Diodes
Other
Subtotal

Integrated Circuits
Linear
Digital Bipolar
Digital MOS
Hybrid
Subtotal

1974

128.2
39.0
27,2
13.6

Nedo
8.3
22146

31.6
314
4649
15.6
125.5

34701
($1,190.6)

2,966,986
915,556
1,687,091
35,322
 Feae
465,970
6,070,925

153,815
106,096
45,598
34,352
339,861

*Does not tnclude semiconductor parts.

1975

90.6
2602
2001
- 8.2

43

9.3
158.8

2701
2243
5543
12.9

17.7

276.4
($931.4)

2,238,331
609,598
1,277,514
27,998
58,172
362,610
4,574,223

153,056
78,573
70,566
27,432

329,627

1976

140.3
45.0
33.6
13.4

8.9
1600
275.2

5809
31.6
85,8

20,9 |,
97,1

454,3
($1,531.8)

3,996,477
1,196,554
2,357,924
61,528
130,208
666,663
8,409,354

373,047
120,418
131,059

42,058
666,582

1977

135.0
47,2
37.4
18.7
11.4
1805

268, 1

6408
35.5
85,0
| 2303
2085

4766
($1,774.9)

4,238,062
1,313,869
3,254,750
104,814
300,318
680,623
9,892,436

437,438
170,648
150,385

44,654
803,125

Source: Japan, Ministry of international Trade and Industry, Kikai Tokei
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1978

115.8
49,6
33,0
17,9
1402
20.8

©251.2

791
40.9
131.7
29,7
281.4

532.6

($2,530.4)

4,077,159
1,620,296
3,605, 354
98,070
494,668
671,072
10,566,619

608,082
261,541
250,404
56,125
1,176,152
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semiconductors in the two countries provides another_contrast° The con—
sumer electronics, household appliance, calculator, watch, camera, and
other consumer products industries are the major markets for semiconduc—
tors in Japan. Manufacturers in these industries are the dominant users
of discrete devices, absorbing perhaps as mucﬁ as half of all output. In
addition, they are the largest single market for integrated circuits,
accounting for 35.3% of domestic IC sales in 1978, according to the ITC's

data. Their market share appears to be edging down, hQWever.

The Jépanese computer industry represents a considerably smaller
market for integrated circuits than its American counterpart — a reflec~
tion of the size difference of the two industries. 1In 1978, the computer
industry bought just 8.8% of the ICs produced in Japan — about $85 million
wortﬁ, compared with IC purchases of roughly $740 million by the USA
computer industry for a 35.5% share. Moreover, the Japanese computer
industry's share of integrated circuit sales dropped by almost half during

the 1974-78 period, even though the value of its purchases doubled.

.Two other end markets that account for a smaller proportion of
integrated circuit sales in Japan than in the United Stafes are industrial
equipment, with a 1978 share of 4.5%, and communications equipment, with a
5.5% share. In contrast, the automotive industry is a.larger mérket for

integrated circuits in Japan than in the United States, both relatively (a
4% share versus a 1.1% share) and absolutely.

Industry Structure

The structure of the Japanese semiconductor industry differs in sev=-
eral fundamental repects from that of its American competitor. Japanese
semiconductor production is dominated by five large, vertically integra-

ted, end equipment manufacturers: Nippon Electric Company Ltd. (NEC),
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Hitachi Ltd;, Toshiba Corporation, Matsushita Electronics Corporation (a .

joint venture between Matsushita Electric Industrial Company Ltd. and
Philips of Holland), and Mitsubishi FElectric Corporatione. These five
‘companies .are Japan's largest electrical equipment makers and, with the

replacement of Matsushita by Fujitsu Ltd., her only computer mainframe

producers. The ITC estimates that they supply about 66% of total Japanese

integrated circuit production, and it appears that they account for an

equally substantial proportion of the country's output of discrete devi-
ces. The next five largest semiconductor manufacturers in Japan- — Tokyo
Sanyo Electric Comp;hy Ltd. (an affiliate of Sanyo Electric Company),
Fujitsu Ltd.,ASony Corporation, Sharp Corporation, and Oki Electric Indus~

try Company Ltd. = are also vertically integrated, end product firms.

Together, they account for another 16% or so of IC output and probably a-

similar share of discrete production.

There are no major independent semiconductor manufacturers in Japan

comparable to Texas Instruments or National Semiconductor Corporatioﬁ, nor
are there any examples of the entrepreneurial start—up tybe of firm formed

during the 1960s in the USA (Intel Corporation or Advanced Micro Devices

Inc.). Moreover, none of the 10 large Japanese semiconductor manufacturers  °

is a captive producer in the sense that IBM or Western Flectric is. All of
them turn out semiconductors for the merchant market as well as for in-
- house use. NEC, Japan's largest producer, reportedly has the lowest level
of internal consumption, while big consumer goods makers like Sanyo: and
Sqny apparently use much of their semi-conductor output in-house. Over
all, the ITC data indicate, approximately three—fifths of Japan's domestic
integrated circuit sales have been to the merchant market in recent years

~ a ratio that is probably characteristic of discrete sales as well.

Until recently another striking difference ‘between the Japanese and

American semi-conductor industries was that Japanese manufacturers, at
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least up to now, have built relatively few offshore assembly and testing
plants. NEC, for example, had only four overseas production facilities,
located in Eire, Malaysia, Brazil, and thg USA. Hitachi had factories
only in Malaysia and Taiwan and a new assembly plant in the USA; while
Toshiba had offshore facilities only in Korea,ﬁMalaysia, and Mexico. To
give just two examples of how this situationlcontrasts with that of tﬂe
USA semiconductor industry, Texas Instruments has plants in 14 countries

and National Semiconductor in ten.

Over the past two years, however, Hitachi has established a semicon-—
ductor production plant in Dallas, Texas, and in Landshut, Bavaria.
Similarly Fujitsﬁ is to open a plant in San Diego. NEC has shocked the
USA semiconductor community with its purchase of Electronic Arrays, a
California-based company; it has also formed a new wholly-owned subsidi-
ary, NECTRON Inc., based in Santa Cléra, California. It expects to sell
semiconductors in the North American market to the tune of $5 million in
this financial year. In March 1980, Toshiba has become the fourth
semiconductor maker to open a plant in the USA, It has recently been
announced that Oki will also manufacture semiconductors in Silicon Valley.
In April 1979, Shin Etsu Hondokai set up a wholly=—owned subsidiary in the
United States to manufacture single crystal silicon for semiconductors°
Following research carried out in the VLSI project, JEOL has developed
machines for the production of VLSI chips, based on an electron beam
device capable of drawing the patterns for ﬁp to 64K bits. One trend that

t
characterized semiconductor production in Japan as well as in the United

.States is the movement of new end equipment manufacturers into the field,

although their entry is through investment in internal production capabil-
ities rather than through acquisition. Nippondenso Company Ltd. (a Toyota

Motor Company Ltd. subsidiary), Nippon Gakki Company Ltd. (Yamaha brand),
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and the Seiko group are among the companies already producing semiconduct-
ors for in—-house use. They will soon bé_joined.by Pioneer Electronic
Corporation and by other firms- like Ricoh Company Ltds and Canon - Ince

within the next two years.
Trade

As the technological capability of domestic manufacturefs has
improved during the 1970s Japan has switched from being a net importer of
semiconductors to being a net exporter. In 1974, for example, the country
posted a deficit of ¥31.8 billion ($0.l1 billion) in its semiconductor
trade; by 1978, it registered a trade surplus of Y19.4 billion (0.1 bil-

lion) (see Table J-12). Interestingly, however, Japan ran a deficit in:

its trade in integrated circuits throughout the 1974-78 period - a situ-

ation that has continued this year.

The shift in Japan's semiconductor trade position has been mainly the
result of a sizeable boost in overseas sales. Between 1974 and 1978,
total Japanese exports of semiconductors climbed 165.1%7 to Y101.2 (80.5
Abillion); and in the first seven months of this year, they jumped by an
additional 477 (see Table J-13). Most of this gain, which raised the
ratio of exports to domestic production from 117 to 18.9% last year,
refleéted stepped up shipments of integrated circuits. From 1974's small
base of just Y6.7 billion, IC exports soared to Y43 billion in 1978 - a
54SZ gain. In January-July 79, sales went up another 80.3%, TIn the prd—
cess ICs surpassed discrete devices in total expart value for the first
time. Tn 1979 even IBM purchased chips from the Japanese for its IBM 4300

model.

Japan's semiconductor imports reveal a less clear—-cut trend than do

its exports, since foreign purchases have fluctuéted considerably in
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TABLE J-12: Japan's Apparent ConsumpTlon.of Semiconduciors, 1974-1978

(In milltons 9f yen)

‘ 1974 1975 1976 1977
Exports (fs0obo) Y38, 161 Ya1,794  Y70,038 Y83, 185
Imports (colsfo) 69,993 54,273 89,450 80,824
Trade Balance -=31,832 -12,479 =19,412 T 2,361
Production 347,070 276,436 454,249 476,578
Apparent Consumption 378,902 . 288,915 ' 473,661 474,217
Total Exports as Percent : .
of Production 11.0% 15, 19 15.4% S 17.5%
© Total Imports as Percent
of Apparent Consumption 18,59 18.8% 18,99 17.0%
Exports o U.S. as Percent .
of Production 2.2% 4,2% 2.5% 3.7%
Imports from U.S. as Percent :
of Apparent .Consumption 10.6% 10. 5¢ 9.6%. 9,0%

(in millions of dollars)

Exports (fe0obe)® 4 $131 $141 $236 $308

Imports (colofa)¥* 240 183 301 299

Trade Balance ~109 -42 -65 . , 9
Productiont ) 1,191 ) 931 1,532 1,775
Apparent Consumption . 1,300 973 1,597 1,766
Total Expoffs as Percent

of Production 11.0% 15.1% . 15.4% 17.4%
Total Imports as Percent ¢ '

of Apparent Consumption 18.5% 18.8% 18.8% 16.9%
Exports to U.S. as Percent « 4 : T

of Production 2.3 4,29 - 2452 C O 3.7%

Imports from UsS. as Percent

of Apparent Consumption 10.6% 10, 5% 9.6% 8,9%

*The following average annual exchange rates, calculated by the Minlstry of Finance, were g§ed§1o;

convert the yen export figu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>