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Summary

On October 25, 1978, the Subcommitiee on Internationzl Trade, Senate
Committee on Finance, and the Subcommittee on International Financ €5 Senate
Committee on Banking, Housing, and Urban Affairs, requested the Up
International Trade Commission to conduct a study pursuant to sect
the Tariff Act of 1930 on trends in international trade in int egrate
(Senate reqaest appenéeé to zeport;u On ﬁecember 7, 1978, the Cofmg
instituted an investigation focusing on (1) factors affe ecting
future international competitive position of United States
analysis of foreign government involvement in the
incentives to foreign producers and disincentives to
markets, and (3) 2z compariscon of such involvement wit
policies affecting the integrated circuits indust

The data and information gathered by the Comwi
naires and a2 public hearing provide insight
integrated circuits which may be of interest
groups. :

Summary of international competitive §§§%§ :‘ o

Integrated circuits (IC's) =z

components of digital computers,
equipment and a myriad of other

The mtegrateé cirgy 2] :.-
> 3 3 >

within the last twenty years,
The industry has ra?161~ i 29 AORIDY »a?kets and rapid technological
developments. ] »gaaued circuits exceeding 85.3
billion in 1978 : £t 18 percent per year, the
industry is hight it NN 5rese1t there are three major producing
areas--The Xe t stery ;u,-v-, and Japan. The industry is
characterigé tR ] in their operations. Such
firms, Japan,; or the Eurcpean Community,
have £ e whit h ar e utilized to conver:t parts shipped
from hDaxe-bas : ities into completed integrated circuits.

b
o
:‘3
jug
}.»
6‘?
23"
;“‘3“
]
(2]
ey
ol
O
Q
ﬁf‘?
<

N integrated circuits industry is currently % wo
integrated cikcuits techmology and production. The industry is
capacity and is 1ncvea31ngly moving to higher demsity »%Lps, an ares of
advanced technology which is expected to be the cornerstone of world demand in
the foreseeable future. At a time when industry profits are relatively iow,
the need for new technology is requiring greater capital expenditures for
research and development.

[y
ﬂ\
4
fod

af
fe)s

The U.S. integrateé circuits industry for the foreseesble future is
expected to continua (1) to grow in absclute terms, (2) to remsin the princi-
pal world producer and leader in techmological development, and (3}
maintain profitsbility. It is 1ikeey that U.8. producers will

L
allocate a sizezble share of their investment fo other countrie es, such as
Eurcpe, in order to expand as rapidly as possible and to help maintain



ix

relative market share. The U.S. competitive advantage is expected to continue
to be derived principally from continuous development of and production of new
and advanced products. In 1978, U.8. industry's world market share was % % %
times larger in value than the Japanese industry's share, and * * * times
larger in value than the West Huropean industry's market share. World market
share accounted for by the Japanese industry increased steadily
percent in 1974 to ¥ % ¥ percent in 1978. Much of the increase in
market share was gained at the expense of U.S. producers, gigse
market declined from ¥ ¥ ¥ percent to % * * percent during
European producers’ share declined from * % % to # % ¥
period. Thus, the U.8. industry is growing less rapi
cemcﬁtitcr, Ja?an, aﬁd is expec*eé to continue tc 1o,

re

shipmgents, market
share, _nvestment5 and employment data for the Pai ed Stat and Japan.)

The projected drop in U.S. producers' markeg
number of factors. First, the U.8. industsq
limited production capabilities which are a
the 1974~75 recession. Some firms do not s
investments at & rate reguired to ke
and technology needs, and will lose n
at faster rates and meet new produc

cdn be attributed to a
is Isad re due to
; =G der1 timent after

g to be ab d capital

‘ dl; world demand
£ compggigﬁ able to expand
ca

uirements of the

industry intensify, it is ixkely thet fry will experlence a
modest restruc ?uvzﬁg W1th the i i 1-and middle-size
firms. requirements, the number
of business entries wiil no z evpast. The investment
situation results i 3? ' d of a number of factors imn
the business envirvonmgnhts of € i ries such as inflation and

interest rates, tax and trade policies. As an
example, Japan' ment funded research and
development rs, appear to enable the Japanese

‘“tegraaed cirdyit "N 3%\ and grow at a greater rate than the

sBing world market share as Japan and the
Eurgpéan \Qourbe ik NRechnology transfer and research, expand their
produddi 3 and become mbdre efficient as a result of production

57 and economies of scale. Based on investigation findings, the
Japanese\ludustry appears to be able to produce a given level of output for a
lower inpu¥ of capital and lebor than the U.S. industry. In 1978, the
Japanese industry invested about ¥ % * cents to produce one dollar in
shipments and exports, compared with the U.S. industry's investment of about
¥ % % gents. In the same year, the Japanese industry spent ¥ ¥ * cents on
research for each dollaer of shipments and exports, and the U.S. industry spent
# % % cents. Foreign investment in the United States is likely to continue as
foreign interests seek to supplement their own technology and improve their
position in the large U.S. market for integrated circuits.
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Foreign industry strategzes.~—The U.8. industry feels that its major
foreign industrial competitors are attacking the preeminent market position of
the U.S. industry by: (1) increasing their purchase of U.S. technology; (2)
acquiring controlling interest in U.8. firms, thereby gaining access to U.S.
know-how and technology; and (3) increasing market share in the United States
and other markets by using false claims of quality superiocrity\aznd by pricing
their products in the U.S. market below those in home markets.

»

U.S. industry representatives allege that competltc s iR d Japan
are attempting to close the technclogy gap through a ensing
arrangements with U.S.-based companies for the mosg i ommercial
technologies; and acquisition of controlling int i irms and
their technologies. A number of U.8. business observe i ate that the

sale of U.S. technclogy to overseas buyers iy imcreasin
foreign demand, barriers to U.S. exports, ang\
investment. Information gathered from respons
questionnaire and other sources regardify the
is inconclusive.

U.S. industry representative
indicated that they feel the deval
prices, and the advantages associ
have encouraged foreign 1ntegra :
semiconductor firms. Thus, the
U.S. market share through th
in~house development

ommission,
, depressed stock
o the U.S. market
o invest in U.S.
per to buy technology and
companies, than use
technologies.

oi

A large increage in th  investment in the U.8. industry
has taken placg dur cddNN\Foreign investment in the industry
has been dixets i i ) {de accesszblilty to U.S. high technology

Foreign investment (both Eurcpean
is valued at $515 million and has

i purchase of U.S. producers’ equity.
Westekw Europe\ha £he vcipal source of foreign investment in the

E apan represents only about 3.1 percent of

QQality of integrated circuits is an important factor in purchasing
decisions for major end-users, and the Commission received testimomny both from
U.S. and foreign firms concerning differences in product quality and test
procedures. Representatives of the U.S. integrated circuits industry
testifying before the Commission were emphatic in their denials that U.S.
circuits differed in quality or religbility from those of Japanese manufacture.
They maintained that the manufacturing processes were essentially similar and
that independent laboratory tests had shown no difference in reliability in
use between the two. They also indicated that the *double" testing techmiques
of the Japanese were expensive and that they considered this "better deal"”
given to buyers of Japanese circuits a type of market penetration technique.

and easy ewx
and Japap




4 spokesman for rhe Japsnese industry in testimony before the Commission
rejected the U.§. industry’s explanation of the Youalicy' dssue. e
Vharawveﬁxde& tﬁé Japanese approach to quality as a preventive a
in the initial designing process the configurations are designed
reduce the pvoaaﬁility of any defects. Thig approach, he maint
different from increasing the gquality comtrel and detfection cap
the device is produced, a process that does increase costs.

A significant and growing portion of the world
circuits is in large scale integration (LSI} DEWOLY ©
computers. The most advanced example of LSI
at the present time is the 16K random access
representatives stated before the Commission
market has ba en targeted by the Japanese indu

£ >

to the U.8. industry, the 186K RAM market was %

the U.8. mar&ct in this device would provide iable
production experience that, in time, would ] ip them
compete more effect éveiy in markets for even 4
devices. Specifically, U.8. industry has ege
commercial development of the 16K RAY in evelop~
ment, low-pricing practices have riod of
only 3 years to accumulate 2 U.S percent in
this key product. The U.S. indus mavketing
and pricing practices for 16K RA urrently

supplies more than one~third of
verifiable from the data cury

Qutlock for the Japanese and Wegpd

haaegr;éggijiég

3 sa@hiqﬁécate§ and
ng end-user markeis.
low short-term intere
Japanese compant

8 i
5 2 g B g o o .
rion of the Japans

foreseeable future, Japan is expected to supply of
its egpczt markets through exports from the home islands. 1
these cﬁlpments are likely to go to foreign related parties fc
processing or integration into finished products. However, as 2
expand their off-shore processing facilities in size and number, it
that there will be an increase in exports to world markets from off
Japanese facilities. However, because of lead-time requirements o
implement new facilities, no significant change in trade patterns i
in the near future.



The Japanese integrated circuits industry can be expected to focus its
research and development activities on the leading edge of integrated circuits
development. For this reason, levels of investment should remain strong and
continued growth of new facilities is expected. Based on current data, there
is little reazson to believe that the advantage enjoyved by the Ja
compared to the United States in labor productivity and output pergnit of
investment will change. This relationship should be watched cloge nce any

Western Burope.—-—Behind the tariff structure curpex the
integrated circuits industry in Western Europe is expécte signifi~-
cantly. However, Western Europe's position in internations is not
expected to change dramatically since it is expdetd suppliers
will concentrate on fulfilling European demand. is expected
to be aided further by the various incentives ofi producers.

es positio remain
%>advan in the

anl’ mark ion to ensure
anufactu in Western

Fﬁ@structure within

-n establishing

?1 ope apanese market share
cation of European

in the foreseeable future.
%§§§§> relationships between

Within the European market, the United §
streng. U.8. capital investment and tec
Western European markets should provi
the viability of United States versu

manufacturing facilities withi
within Europe is presently s
production facilities,
This may lead to a mo
supplying countries ir

zN\Gsgrees world markets and trade in integrated
remain a Darrier to the free flow of integrated circuits
particularly in the EC where the latest multilateral trade
negotiatidus faziled to achieve a reduction in duties. Also, the U.S. industry
alleges thap varicus nontariff trade barriers in Europe and Japan represent a
gignificant problem to increased integrated circuits exports. U.S., Japanese,
and Western Furopean policies affecting integrated circuits are discussed
below.

United States.—-In the United States, Covernment expenditures aimed at
assisting industry resesrch and development in the integrated circuits
industry are small. Unlike the 1960°'s period, when Government funding through

military contracts provided a source of funding for research and development,
the only current proposal invelves & very high speed integration program.
This effort, designed t@ increase the speed of the circuits and to harden them
against nuclear radiation, has not vet been funded.

%



It can be expected that the integrated circuits industry, like any other
domestic industry could be adversely zffected by current inflation rates, high
interest rates, and any consistent decline in demand as a result of a
recession. These factors could limit the ability of the industry to either
accumulate sufficient capital necessary for R. & D. £c advance technology or
to obtain necessary funding in the open market. This is particul

to move into higher technology items which will be the domipgnt
integrated circuits markets.

Japan.~-The low inflation and short-term interes
in recent years have provided a base for overall in
including integrated circuits—--at a more favorable rate £
States. The ability of various imtegrated circu
to advance technology without fear of government

ion has further fostered
ircuits industry. The

Japanese government has suggested integrat
development which should lead to increasing
competitive posture in world markets. he 3
in high technology integrated circui 3 coukd, be s nt in providing
a quantum jump in closing the technol : ween Japauele and U.S.

integrated circuits producers. Accordd

valorem, and certain i T i icated as tariff barriers by
i i uestionnaire. Among the
(1) the refusal of Nippon
SRr ation of imported integrated circuits
ﬁ\@SéQﬁstablishment of majority—-owned joint
§ culties with standards and customs
‘P» tiat nontariff trade barriers im Japan will
eetrlt of the implementation of the recently
gotiations. 1In the event that legal and

N\made, U.S5. industry exports will serve a
of the Japanese market.

Telephone and
into its equipam
ventures or

Europe.—=~U.S. producers have expressed disappointment that the
EC's common external tariff of 17 percent ad valorem on integrated circuits
was not reduced in line with U.S. and Japanese concessions in the recently
concluded multilateral trade negotiations. The U.S. industry alsc fears that
trade barriers, particularly nontariff measures, and foreign government
subsidies to local firms will erode its market position. The majority of U.S
firms responding to the Commission questionnaire alleged that significant
nontariff barriers to their exports exist in Europe. The most significant
barriers to exports identified by U.S. producers of integrated circuits
concerned government procurement--particularly refusal of European,
state~owned telecommunications agencies to use foreign-made equipment or
equipment containing significant quantities of imported components. Other
tariff and nontariff measures mentioned as significant obstacles to exports of
integrated circuits by U.S. firms included: difficulties with standards,
berder tax adjustments, and rules of origin.




There is little doubt that foreign producers wishing to tap the growing
potential for imtegrated circuits in Western Europe are encouraged to locate
in Europe by the existence of tariff and nontariff barriers. In addition,
several Eurcpean governments provide incentives to zll industries aimed at
establishing new facilities in the market. While not applyingexclusively to

integrated circuits, when viewad in combination with tariffs, tRa incentives
offer an attraction for locating integrated circuits facilitie UropE.
Indeed, many U.8. firms have already taken advantage of Chesé nkives to
locate production facilities overseas and are expected to ir

uters can be
expected to take advantage of the incentives to 1 facilities

in Western Burope.

In addition, some Eurcpean governments &z

tion and deveiopment aimed at strengthening ¢
in European markets. Because of the grégégiii

reviding funds for reconstruc—

~ position
expected that any increased production of

demafldy is not
producers will soon lead to 2 signifi asrezse in t’g‘§ exports. The
Federal Republic of Germany is re hava>dedidied
years for the development of very tegrahy devices and to
upgrade technology. The Governmé 7iding up to $300 million
in grants and loans for the develo g tegrated circuits. The
‘ iiTion over 3 to 5 years to
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Introduction

On October 25, 1978, the Subcommitiee on International Trade, Senate
Committee on Finance, and the Subcommittee on Intermational Finance, Senate
Committee on Banking, Housing, end Urban Affairs requested the United States
International Trade Commission to conduct a study pursuant to section 332 of
the Tariff Act of 1930 on trends in internatiomal trade in integrated
circuits. The Commission was requested to focus the study on £
affectiag the present and future competitive position of U.S. pro
in particular, to include data and analysis concerning foreign
involvement in the form of incentives and disincentives onV.§(
foreign markets, and to compare such involvement with U.8.
involvement. The Commission was instructed to submit
nct later than September 30, 1979; the date of submi
postponed to October 31, 1879. The Commission inst
332-102, Competitive Factors Influencing World Trade in
on Qe»emhez 7, 1978. TMotice of the imstitutiof of the inve

published in the Federal Register (43 F.R. 3594

In conmnection with the investigation,
ing in San Francisco, Calif., om May 30 aﬂé
hearing was published in the Federz

s
blic hear-
the public
y 1, 1879) and

was posted at the O0ffice of the Secr Washington,
D.C., and at the Commission's office
In its investigation, the Conei *529 on the U.8., industry

through responses to guestiony
certain foreign producers
tion and trade in integTa

&

ed the cooperation of
Pase on worldwide produc—
nd, questionnaires were

six largest producers in
Japan. The responses by the
of the 10 producers in Jazpan and
se Ministry of Internatiomal Trade and
: A\ Sose not to respond to the question-
sgthe Tk ion red\IN\\Ww¥ricus public sources of informastion on
F lust result, the Commission was unable to
native Eurcopean producers. However, this

e evaluation of world trade in integrated
ducers are not & major factor in world trade.

Western Burope and €
Japanese industyx i
some aggregatiin
- Indusiry. Wes{

naires,
Western

gust 1979, the Commission received a confidential submission from a
UeBe produger alleging that 16K RAMs (16,000 bit random access memories) were
being made in Japan and s0ld in the United States at prices much lower than
they were being sold in the Japenese home market., The Commission received the
submission toco late to request smbstaqLiaﬁépg information from other domestic
and foreign producers for use in the investigation.

The Commission's report est
ments in the integrated circuit
investment, shipments, exports, an s. It outlines conditions of compe-
tition faced by U.S. producers in certain foreign markets and the influence of

blishes a partial 5-year histeory of develop~
ndustr

a
i y on various topics including research,



[

-

governments on the industry. The veport identifies the primcipal ecomomic
factors which affect t; c»a@th of the U.8. industry. It also compares the
U.8. industry with the Japanese industry in several important aspects of
pevformance over the 5-year period.

Description and Uses

The integrated circuiib is an outgrowth of the semi
which has been developed in the last 35 years. The s
ite origin in the invention of the point contact tra
tories in 1948. This seminal invention was followed with
a number of other significant inventions, the ju
growing and purification techniques, diffusion
pvlanar technology which are basic to integrated
which inventions originated in the United

stry had
etY Labora-

ext decade by

to&:9 crystai

The new semiconductor technology was
entrepreneurs who formed new compani
the next three decades tc exploit thi
pace. For example, integrated cirgys
one of the originally smell business
technology, and Fairchild Semi

©)at a revolutionary
exas Instruments,
intc this new

its originally conceived
1y perceived appilcatlons to
ng an accelerating impact in
e entertainment, and consumer

application to teleco
computers, calculgtor

ignificant impact not as a component
ned products, but as a component of products
"eﬁ development of the tranSLStor. Thus, the

echnology supports an extremely fast growing integrated circuit
Pently estimated at approximately $6 billion and is linked with an
alectronics market of $180 billion 2z year. In this environment, basic and
applied research have become ever more costly and significant benefits are

derived from the availability of a large~scale orgesnization to mobilize scien-
rific talent and capital investment.

1/ Welson, Richard R., The Rand Corporatiom, "The Link Between Science and

Invention: The Case of the Transistor,” The Rate and Direction of Inventive
Activity ~ Economic and Social Factors, 1962, p. 553.




Lot

With the seventies, the advent of foreign producers of integrated cir-
cuits has changed traditional perspectives on the role of U.S. technological
leadership. Teday, the foreign producers are an increasingly significant
factor in the marketplace. They are alsc a factor in new product design and
development. The Japanese; for example, have established a program whereby
several of the largest Japanese electronic firms will pool th research
efforts in a common facility toward the goal of very large scal
of circuits.

indicated, United States technology and innovation.
have narrowed the gap, the United States innovatiy
be preeminent in this high technology arena which
terms of research and development expenditures,
inator of this technclogy and now having a ré}
est, nevertheless remains a major contributo:

United States technology

leadership.) MNewly emerged domestic companies\ dlaved 1 rtant roles in
the evolution of integration from small le to\large sc imarily
working in the metal oxide silicon (MOS8} teQhnclogy origi exdat Bell
Laboratories. <i:;iiz><>

Description

<

capsulated miniature elec-
tor crystal, which is usu-

ran imple logic circuits and

e aining thousands of transistors

Integrated circuits (I
tronic circuits produced
ally made of silicoy

ounting and encapsulation) range in
quare and consist of a combination of

tion of electrically active impurities into
the semiconductor.

Dlize digital techniques such as calculators, computers, and digital
test equipment. Linear integrated circuits are used in applications where the
electronic signals are not reduced to the "on-off' digital code. Examples are
analog devices, such as audio amplifiers and znalog computers. Other, or
hybrid integrated circuits, are a combination of integrated circuit types.
Articles covered by this investigation are limited to integrated circuits omnly
and do not include discrete devices such as transistors, diocdes, solid-state
displays, and similar devices.



Uses

« -
=

Integrated circuits were developed in the early 1960's as an ocutgrowth of

the techmology that spawned semiconductor transistors and dicdes. The uaizy
uses of integrated circuits were in operational amplifiers, logic circuits

and shift registers of small capacity emploved as parts of oroces cenﬁrez
devices, calculators, and computers 2 hmolegy improved, integgared cir-

¥
. c

cuits became increasingly complex, to include more function
culating and memory functioms of a pocket-type yal ulator i%
single integrated circuit, a substitute for hundreds of disc
The principal use of integrated circuitg iz in computey
home appliances such as clocks, radiocs, television refad
sewing machines, security systems, and even personal Zomd
circuits are finding their way into asutomcbiles
to become a iafge user of t%esa devices sz & fe\

Integrated

ustry is expected
2se of integrated
ents and intercon-

necting wires in com@ubers aﬁd data
still csusing, & woar revelution in ¢}
cation of these machines. It is in ¢
cations that there iz no forsseazble
appears to have no end of uses from ¢
control, and to the control of unmanne
earth.

Integrated circuily it % d az%er iten 68?»@? of
Tariff Schedules of th! ]
nations (MFN} ar
which has been
following tabin

percenz
101972, Detai
xaégn* Multilaters

é vaLoremg t&e T
g are given in t
1 Trade Wegotisti
o
8

o
the U.S. v pe cent ad valerem in 8 znnual stages
commencing 39 5 - I"'r?s of integrated cirvcuits from designated
C ' , the rate of 353 percent ad valorem. Inte-
grated CIXTURD Rdhi articles under the Generzlized System of

o
W
4]
~.3

tes of duty on MFN imports, 1967-72 and

{In percent ad valorem)

ve |-

s Rate of duty effective
4 A 3 .j&?}’” gz 2
TSUS item No. (Prior rate’ : S A -

. . 19e8 $69 © 1970 | 1971 © 1972 D 1987 i/
H $ : H 3 H :

687.60 (pt. )m—mm—mm——s 12.5 ¢ i1l 16 ¢ 8.5 : 7 e & ¢ 4.2
: $ : 3 s $ s

1/ Final rate negotiated in Tokyo Round of trade ne ctiations. This rate
will result from a reduction from é percent ad valorem in 8 znnual stages
commencing on January 1, 198G.



Integrated circuits are also entered under TSUS items 806.30 and 807.00C.
Item 806.30 provides for imports of certain metal articles which were
previcusly processed in the United States and then exported for further
processing. Article 807.00 provides for imported articles assembled in whole
or in part of U.S.-fabricated components. Imports gqualifying under those
provisions, which have never been the subject of trade—agreement\soncessiocns,
are dutiable, in effect; only to the extent of the value added abraad.

S

Profiles of U.S. and Foreign Producer

mulbhigat al. To
ed on the
1d in the same
operations or
modifications were performed. U.S. domestic shugenis are those produced and
scld in the United States. U.S. foreign N

produced and sold within the respective for
are located. Shipments are a measure of
investment is made. (2) Shipments
were collected on the same basis.
country and sold in another. (&)
country and produced in ancther col

U.S. and foreign integrated circuit industries
measure trade flows, data on the worldwide industry wer
following basis: (1) Shipments are articles predy

ies 8. plants
i ry where an

N .
&%panes dtional industry
are art oduced in one
arti so¥d in the importing

U.8. producers

About 40 U.S. i uits. * kK

*)% percent of the value of
omestic plants and U.S. plants located
gest producers are ¥ ¥ %, These
\* percent of the value of total
1 U.8.-owned plants. * % %, The
roducers was about the same in 1978 as in

shipments and
in foreign ¢

plants were capacity limited with promised
€s on certain product segments extending out 26 weeks. Plant-capacity
1§ are expected to remain over the next few years.

Production

Production flow of integrated circuits and parts.--Most U.S. firms have
established foreign subsidiaries or at least have foreign contracts for the
assembly and testing of integrated circuits. Figure 1 shows the flow of
wafers and chips exported from the United States as parts to other countries.
U.S. firms generally register these exports with U.S. customs so that




on

duty-free treatment can be cobtained under the provisions of TSUS items 806.30

and 807.00 when the finished integrated circuits are veturned o the United
States.

U.8. subsidiaries or contractors in the foreign countries asgemble the
chips into final packages. These zssemblies are normally seszled
tested or exported to the United States or a rthird country for final
The last material transformation is that of sealing the IC packas
transformation determines the country of origin for U.S. Gust
The final test does not change the country of origin.
distinction is not shown in figure 1, and final seal apé
& single operation in a single locatiom, which may 1ol

After the IC has been tested, it is marked
sold locally, exported, or even zssembled into
calculator, radio, or computer. If assembled in
the integrated circuit loses its identity
statistics on the IC are lost, To the exten

It may then be
uct such as &
oduct, then
é trade

T . import
statistics on IC's are understated. ’This that the end

product does nct qualify for 807 treax s t he little chip
which is the heart of the tested devi :
that it was properly registered upopex 2xrd the IC device has
been assembled into an end product.

Production cperations.--The
an integrated circuit are wa
operations need not be

adets in the production of
v, and testing. These
or in the same country.

Wafer fabrication, fficult operation, is for the

most part dome i dust o firms produced * ¥ ¥ percent of
their wafers ir e Unite a N (table A-1). The remaining ¥* *

%
ries located in industrial countries.

grated circuits into the packages is done
1978, U.S. firms did % * % percent of

% % % percent in other industrial

percent was done in developing countries.

ly is manual; automation of the assembly operation {except
is lagging behind that available for wafer fabrication and
testing. S2er assembly the integrated circuits are either tested offshore or
returned to the United States for final test.

Testing is increasing in U.S. foreign subsidiary plants. In 1974, % % &
percent of the finished-tested IC's were produced in the United States. By

1978, only * * * percent of these IC's were finished in the United States.
This is significant considering that the volume produced incressed from % % %
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billion to * % % billion units during that time. The test operation makes use of
technologically advanced digital computer-controlled test equipment. Since the test
function is automated, the cutput of a single testing machine can be quite high. The
test programs are written in computer language and can be supplied from the United
States by the original designer in the wafer fabrication plant.

Production by type of device.--The investigation identified four r categories
of integrated circuits: linear; digital bipolar; digital MOS; last
category includes combinations of functionmal types such as lineaf=dig iog to
digital converters, etc.), combinations of technological types s bipsier and field
effect, and all other integrated circuits not specifically 4] /ne first thres
categories. There are several ways of determining the ovérall ctipn trends by type
of device.

As shown in table A~Z, production has been indi wumber of wafer starts,
the number of assemblies produced, and the number of\Ei{wished integrated circuits

produced domestically by U.8. firms, by type oNC. A vious sections,
almost % % % percent of wafer fabrication by U.8\ firms bs nited States.

Thus, the number of wafer starts by tvpe of intz
measure of the market for the different t

rts in 1978, Commencing
ly constant. During
ifer starts are noit, however,
/ such as the maturity of the
the yield cof good IC's per wafer,
delivery of 2 finished IC.

Digital MOS wafer starts accounted
in 1976, the relative share of zll typ
1976-78 the total number of starts j
a true indication of production or
production technology, the numb
the complexity of the devi 5

grated circuit chips that can be

to the size of the wafer. Since the
emely lengthy and difficult, more chips
ion costs. The industry trend to the use of

Vfirms, in domestic and foreign plants,
by size of wafer, 1974-78

(In percent)

; 1974 ; 1975 : 1976 ; 1977 : 1978
Facilities ° - - : - - ¢ e . : . ” : : G

: 25? : 3!? : ‘{?“ : 239 : 35(‘ : 493 : 2!2 : 3!5 : A}H : zﬂ : 3?! : 4%% : 22% : 3%% : ‘.f‘»?é’

£ < e @ 3 @ * e L 2 - ] L3 s 2

: : s : d : : 3 : : : : H : :
Domestic——-=-==: 63 ¢ 37 ¢ =~ 331 3569 : ~:20: 8 : ~-:11 3 86 : 3: 0 ; 8 : 11
Fore ign mmmmmmm ghddk gddd ik oWdRE o ddR okwd gEFX gRAN dhE 2 ARE g dRd odER oWk oREE ¢ SRk

3 : : : : : $ : : s ¢ i 3 : :

i e o

Ity
:««‘K
]
or
M
3
¢

Source: Compiled from data submitted in response to questionmaire the U.&.
national Trade Commission. -



Capital equipment.--Capital equipment is used in 5 major areas in the
manufacture of integrated circuits. The areas ares

Wafer manufacture

Mask fabrication
Wafer (IC) fabrication
Assembly

Test _
<
Wafer manufacture.--This equipment is used paxa basic raw
onsists
t i

slice or wafer of substrate material. Such equi apparatus
for growing the crystal ingot, slicing or sawing tHe 1 thin wafers,

and polishing the wafers. The equipment is e e production of
integrated circuits but much of it is used oult

to make the masks (negatives or
integrated patterns on the wafer
line (2). Since the masks ar
produce thousands of IC's, t
extremely precise. Error

Wafer (166?§§gric

2 set of masks, the\I{ is p
implanting in
wafer. The

to create the

afe shown in figure 2
z)be used repeatedly to

e on these masks must be

i in figure 2, lines (2) and (3).
9\\;>\§' and must be capable of delivering
lerances. qi‘k\s\eriay of the image from one mask must be

. fer containing tens or hundreds of IC's is first
and tHen broken (sectioned) into individual chips (dice) as shown in
3¢ line (4). The individual chip is then mounted in its final con-
tainer (package) which has both external and internal package wires. After

assembly, the package is sealed. For most firms this is a labor intensive
cperation.

Test.--Testing of the integrated circuit is performed at two stages
in the production process. Probe testing is done after the wafer is finished
and before it is sectioned. Defective dice are marked and eliminated before
assembly. Final testing is done after assembly to insure that the device

functions within the electrical specifications and tolerances set by the
manufacturer.
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U.S. domestic shipments {excluding exports)

U.S. domestic shipments of integrated circuits increased gemerally from
$1.2 billion in 1974 to ebout %2.1 billion in 1978 (table A-3). Shipments to
unrelated parties,; increasing from $698 milliom in 1974 to $1.3<killion in

1978 (table &~4), accounted for zbout 50 to 61 percent of U.S. domsstic ship-
ments during the pericd. Shipments to related parties were ge smaller
increasing from $506 million in 1974 to $815 million in 1598 (@b Y.

Digital MOS devices were the largest product segment ship inl
digital bipolar devices were the largest product segm §§§§;§> 874,
)

Shipments from U.S. foreign subsidiaries (excluding expo}

Shipments from foreign subsidiary plants U.S8. producers

increased irregularly from % % * million 9 mi in 1978
(table 4-6). Shipments from plants locate man t German
markets and from plants located in Franc ench mark unted for

about * * ¥ of U.S. foreign subsidiary evel untries account
for about * * % percent of U.S. foreyén idd '§§§i§ vith developing
R ,
elated parties fluctu-

1974~78 {table A~7}.
¥ @million to * % ¥ million
ipments from U.S. foreign
T

ing as U.S. investment in

.

Shipments from U.S. fore
ated between ¥ ¥ ¥ million anf
Shipments to unrelated par (i
during the period (ts ANEY
subsidiary plants to
plants in those coun

in 1978 (table A4-9); the increase equates to a
.S. exports decreased sharply in 1975 and the

NErom $120 miliion in 1974 to $134 million in 1978, an increase of
11.7 percent, relative to 1974 (table A-10). In addition, U.S. domestic
exports to unrelated parties increased by 65 percent in value during the
period rising from $57 million to $161 million (table A-11).

During 1974-78, over one-half of the value of U.S. exports of integrated
circuits were shipped each year to Europe; these exports increased by 43 per-
cent during the period (table A-12). West Germany, the United Kingdom, and
France accounted for about 60 percent of the value of U.S. exports to Europe
and 36 percent of total value of U.S. exports.
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The value of U.S. experts to Japan more than doubled from * % % million

in 1974 to * % % million in 1978 and accounted for the large bulk=--{86 percent
in 1978)~-0of the total exports to Asian countries.

U.8. export administration.=-In the United States, a license s gequired
on exports of advanced integrated circuits. The license is issued '

Office of Export Administration, U.S. Department of Commerce
license, approval of the U.S. Department of Defense and the T.S5. \bnié Lgeace
community is also required. 4 veto by either the Departgent
Department of Defense, or any member of the intelligen
result in a denial of the export license.

The difficulty in obtaining an export license is direc ated to the
ultimate shipment destination of the device. Afdpfoval to ex an advanced
device to another Coordinating Committee (COCOM) ;
tine. For exports to Soviet bloc countries~licende
three primary considerations: (1) end-use »
ability from Soviet bloc sources, and (3)

The license procedure adopted b
tries has been szid to be ineffective
purchased in COCOM countries by Sov
diplomatic pouches. Purther, it ig
design strategic weapons syste
from COCOM sources. The pro
However, the semiconductor
administrative costs ifieid

pansported abroad in
ploc countries would
can be secured only
er to U.8. exports.

s in shipments and

Exports of UyS. foxaign besidigri «>oTotal exports of integrated

ased from $425 millionm in 1974 to

table A-13J exve bt for the recession year, 1975,

accounted (fqx proximately % % % percent of the value.
NSyt ly in 1975 when U.S. firms and their

yment significantly. % % %

Kporter Ang ounted for * ¥ ¥ million in exports in 1978.

among industrial natiomns accounting for * % %

$938 million 3
developing

1/ COCOM countries are members of the North Aflantie Treaty Organization
(NATO) and Japen.
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Exports of U.S. foreign subsidiaries to related parties followed the
trend of total exports and comprised over 75 percent by value (table A-14).
Like total exports, related party exports by developing countries were about 3
times the value of such exports from industrial countries. * % * was the
largest source of related exports from developing countries whereas * * % yas
the leading source from developed countries.

Exports of U.S. foreign subsidiaries to unrelated parties
were dominated by the ¥ * * which accounted for = minimum<8f R
a meximum of * * ¥ percent of the value each year during t

A-15). VUnrelated party exports by other developing §§§§§>

countries were small by comparison.

Over 90 percent of the value of exports f ign ‘subsidiaries
originated in Asia and Europe. The percentagd
during 1974-78 and from Europe 18 to 30. The W
for most of the exports from Asia (tablescda-16 b
accounted for most of the exports from Eur .

ng countries,
74-78. In 1978,
America, ¥ ¥ * per-
£ those exports to

4’ developing countries

: 0 ‘,
accounted for the remainder.
Exports of U.S. i r.”ll;’ ope were destined principally
for countries in Eurl . Ne the value of these exports
978
* % pe

shipped most of their exports to the
78 percent of the value of their

remained in Europe i North America accounted for * % %

percent and to ia

?>foreign subsidiaries was North

wowhich accounted for about 60 percent of

501974-78. Europe accounted for about % * %
2 about * * * percent.

U.S. stic shipments and exports and shipments
and exPorts from U.S. foreign subsidiaries

Data on the values of shipments and exports by U.S. firms from facili-
ties in this country and abroad, with breaskdowns for related and unrelated
party transactions, are given in table A-21 and are depicted in figure 3.
Shipments and exports combined decreased 16 percent between 1974 and 1975 from
$2.2 billion to $1.8 billion, and then increased by 101 percent to $3.7
billion in 1978. Most of the decline in 1975 and the rise in 1976-78 were in
unrelated party transactions. Of the total growth in related party trans-
actions, the largest part was accounted for by U.8. foreign subsidiaries.

From 1975 to 1978, their tranmsactions grew to $1.3 billion, an increase of 135.
percent.
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As shown in the table below, integrated circuits are shipped and exported f£rom U.S.
domestic plants by a ratic of about 2 to 1 over U.S. plants located in foreign countries.
This is in spite of the heavy imcrease in foreign subsidiary related party shipments and
exports shown in figure 3.

Integrated circuits: Shipments and exports from domestic and foxeign plants

o197 P 1975 f 1974 \}((Qﬁ@b P 1978
: : 3 NN :
Total transacticns~—1,000 dollars--:2,162,710 3 3 ¢ 38,526 23,672,609
Domestic facilities: H 2 :
Value~-- : e do====31,421,505 : 67 1,864,768 22,374,903
Percent of total-—- H &6 : 7 : 66 65
Foreign facilities: H H 2 :
Value - 1,000 dolliars——-: 741,205 973,758 1,297,706
Percent of total-- - e 34 : 34 3 35

ZRS <§\>)
Imports @ Q
ed \guéstionnaires, the value of

ii1lion in 1974 to $1.2 billien

U.S. imports.--According to dsiz

in 1978 {(table A-22). i PR £V211 imports were from foreign
subsidiaries of U.§. £i i p ard (o> integrated circuits (table 4-23).
Although small, imports frg¢m unrel ] 233 percent during 1974-78 (table
A."Zé’ ) ©

Responses
under TSUS ite

2d from $402 million in 1974 to $883 million
in 1978 (tablé

) percent in value. Such imports fluctuated
; e \kota The dutiable-value share of these imports, that
value afaﬁflky Q= fixow, 57 percent in 1974 to 39 perceant in 1978. This is

- reaging Nyse parts of the completed IC device produced in the
United Stadres,/ In gederal, each product segment followed similar trends, although for
all other infegrated circuits, the value of 806.30 and 807.00 imports fluctuated between
14 and 37 persent of total. imports during 1974-78. '
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Figure 3 .~Total shipuments and exports by U.S. firms and their foreign

Million
dollars

2000 =
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1600 =
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A /A""”" - Forzeign Subsidiary
® e Unzelated Party
W Transactions

©
v ] e

1976 975 1376 977 1978



16

Integrated circuits: Relative share of and value of 806.30 and
&07.00 imports to total imports, by types, 1974-78

{In percent)
Type 1874 @ 1975 ° 1976 ¢ 1977 I 1978
Lin@au e e s e e e e : 50 55 ¢ 58 v 70
Digital bipolap———rmmemmmm e ——————— s 64 ¢ 79 : %; : LIS 80
Digital MOSm e rm im e 86 85 58 > 78
A1l OthEr e e o e e : 21 24 ¢ ;@§Q§§¥ 14 37
AVerage—m— et e H 69 : 75 3 %Q\j NV 75
Source: Compiled from data submitted e ionmhaires of the
7.8, International Trade Commission.
Note.--These percentages are based on iing those of U.S.

e
, foreign producers, and other

circuits by U.8. foreign subsidiaries
$370 million in 1978 (table A-28),
subsidiaries in developing countris
% % %, gccounted for approximap
manufacturing subsidiaries,
the *# * * were the pripes

* % % in 1978,

egrated
illion in 1974 to
in 1978,

nte
h E% import value of
o) by U.S. foreign
4., U.S. subsidiaries in

‘E eplaced by those in

£ ports of U.S. foreign manufac-
turing subsidigf; i 2inat ve lted parties cutside the United States,
thus the trend BN\ rénsactions follows closely the trend of
total impopts ; ‘s by U.8. foreign manufacturing
subsidiaypid the great bulk of unrelated-party
imports

U.8. nt Sohsumption

The value of U.S. apparent comsumption of integrated circuits, as reported
in Commission's questionnaires, increased from $1.8 billion in 1974 to $3.3
billien in 1978 (table 4~2%). 1/ The ratio of imports to U.S. apparent
consumption ranged from 33 to 36 percent. U.S. apparent consumption was also
computed by subtracting the value of 806.30 and 807.00 imports entered
duty~free from the total value of imports (table 4-30). U.S. apparent
consumption and the ratio of imports to apparent consumption are lower when
the adjusted data are used, but the trends are about the same. The adjusted
value of imports of U.S. goods returned duty free is largely value added by
U.8. foreign subsidiaries.

/I

cent

foncd
e

estimated that these data account for between 80 percent and 90
total U.8. apparent consumption.

O e
gy 0

r

pe



Trade balance

S

Trade data furnished by the industry, when adjusted for 806.30 and
807.00, indicate that the trade balance of integrated circuits grew from a
deficit of $196 million in 1974 to a deficit of $349 million in 1978 {(table
4-31}. Imports under TSUS items 806.30 and 807.00 from U.S. subdidiaries
represent the vast majority of U.S. imports. The overall trade bail

unad justed for 806.30/807.00 imports amounted to a éeficit<9f
1974 and a2 deficit of $884 million in 1978 (table A-32 and £

&

Emglazgent

Overall foreign and domestic employment in
industry producing integrated circuits and othaf
the period 1974-78 as shown in the following takié

reporting establishments grew 10.3 percen\gver f
employment of persons sclely engaged in IC duct

by the U.S.
increased over

tal employment in

iod 19¥@&=38, while

7ithif(L dustry grew

f§§§<§;§§gtryg 1974-78

nearly 24 percent.

Total employmen

S
: s Difference
; 1978 :(in percent)
U.8. domestic: %ﬁ s H
All persoms in reporiting esdellishmenfdc-97126,949 : 125,857 : -.01
All persons on integdated Jdirddits §é§:§§§ 62,322 : 66,426 6.6
U.8. foreign supgidi 5.3 : : :
All persons i % %’ ————z 73,708 3 895,445 29.5
All persons da\iptegrated cirfiRe\N\-————-—- s 43,704 . 65,152 ¢ 4g
Totals ¢ H H
All pe shments-~-~: 200,657 ¢ 221,302 : 10.3
H : 131,578 23.9

So CompiYed from data submitted in response to questionnaires of the
U.8. rnational Trade Commission.

Total domestic employment by U.S. firms producing integrated circuits and
other products fell sharply during the economic downturn of 1974-75, from
126,949 to 103,463, then rose steadily in 1976 and 1977, reaching 125,857 in
1978. As shown in table 4-332, the number of persons directly engaged in IC
manufacture in U.S. domestic facilities followed a similar trend, showing a 7
percent increase over the period 1974-78. 1In contrast with domestic employ-
ment trends, the total number of workers in overseas establishments owned by
U.8. firms producing integrated circuits and other products increased steadily
from 73,708 in 1974 to 95,445 in 1978 (table A-34). Virtually all of the
increase was in the number of workers producing integrated circuits.
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* Figure 4.--U.S. balance of trade in integrated circuits, 1974-78

Hillion
dollars I
£00 -
, I
<&
500 — . & @ )
Z .
Exports 400 |
" and
e Y — \ Q ﬁ%
360 <:;j | Qg Q;iii E
Xg I
i @ E Q@l
200 — &(zg)\/ Q\ﬁ
, S N <J 6@
100 - - \) “(X
N
INANS
RN
N
Balance
of
trads ’
200
-300 -

1874 1g75 1976 i577 1878

1/ Total imports less the value of duty-free goods returned under TSUS
items 806.30 and 807.00.
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Most workers in U.S. foreign subsidiaries producing IC devices are
located in Asia--Malaysia, Singapore, Korea and Taiwan. More than 83 percent
were engaged in the assembly of circuits in 1978, usually from chips produced
in the United States or Europe. Production workers engaged in wafer fabrica-
tion in Asisz were only % * % percent of total production workers in these
establishments in 1978. Nearly all the growth in employment in fqQreign
subsidiaries of domestic IC firms in this period has been in Asiaj) mostly in
Malaysia and * ¥ %,

<
Price trends and determinmants <§§§§§
Price trends.--U.S. producers of integrated cir weraM\asked to report
era

their net prices of IC devices sold in largest volume in categories to
domestic original equipment manufacturer (OEM) gusyomers duxiag 1977 and

1878. Their prices were reported on a quarterly\basi
shipment. Weighted aggregate indexes of the rep{

Integrated circuits.~—-Indexes of weighte r unit pr' { Selected
types of integrated circuits pmd§ﬁ§§§§§> -8Q>firm§§i;§~;varter, 1977 and
1978

momo 0o

B w : Digital MOS
Pericd : e : Digdka polar @ circuits
@& O its P 4k RAM | Other MOS
i977: \\\3} H 3
January-Marct 0. 100.0 : 100.0 : 160.0
D8 102.8 88.9 : 88.8
6 83.7 2 80.2 : 88.2
.5 3 76.1 ¢ 77.8 ¢ 79.4
78.7 = 67.7 ¢ 62.5 ¢ 68.9
74.2 ¢ 59.2 57.1 ¢ 61.8
88.8 49.7 ¢ 53.9 s 45.8
72,1 ¢ 53,1 ¢ 39.9 3 41.5

@
© e

Source: Compiled from data submitted in respomses to questionnaires of the
U.S. International Trade Commission.

The index of such average prices for each type of circuit listed declined
in 1977-78. Prices of linear devices declined by only 28 percent in those 2

years. The prices of digital bipolar circuits fell more sharply, by 47 per-—
cent, with most of the decline in 1977, then firming in 1978.
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Prices of digital devices using MOS technology were reported for 4K RAMs
and other MOS devices. This technology is being heavily emphasized at this
time, with growth in U.S. producers' shipments higher for the MOS devices than
those for any other type (table A-3). The fall in the average prices for
those devices——about 60 percent~-was sharper than that for linear and for
digital bipolar circuits.

produced by four U.S. firms, by quarter, in 1977-78. These(firfig
for 88 percent of the reported 4K RAM sales to domestic OEM ¢
in the period. These devices, used mostly in computer
duced into the U.S. market in commercial quantities 1
Texas Instruments. By the end of 1978, 13 other U.
sales including 3 that began sales in 1978. Cumulative
RAM's to OEM's by reporting U.S. firms in this i

stiosales of 4K
& million units,

combined effects of increased competition gnd eafning curve' cost economies
on unit prices of integrated circuits.

- Dollars

4,00 o

Fd
o

€ . [}
2 3
1877 1978

[P
o

() ot
o
et ol
b =

Source: Compiled from data submitted in response
to guesticnnaires of the U.8. International Trade
Commission.
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Price determinants.--Prices for U.S.-produced integrated circuits
generally fall over time and with accumulated output. U.S. firms producing
these devices reported that they expect an average decline in cost of 20 to 20
percent with each doubling of the accumulated production base. 1/ These
falling unit production costs and the intemse competition which characterize
the U.S. industry have produced sharply falling prices for most ices for z
period of time after their introduction.

The cost economies which come with accumulated IC progé
the production methods that characterize their manufac
are laid out on a 3 inch or 4 inch wafer of silicon.
progresses through the complex manufacturing proces
become functioning integrated circuit devices are teste
the original number ¢f dice that become saleable gevices

ratic.

1 not
£. e portion of
alled the vield

In the early stages of development afd prod the
particular device will be quite low, and thalunit cd of
saleable devices guite high. With time

znd production ex
vield per wafer rises, and unit cost
increased productivity over time is
"experience curve.' 3/
- <

'u“)%rated circuits in the
mid=-1960%s, the number of eled s¢ed in one chip has nearly
doubled every 2 years. unit costs for individual
chips and increasing Akiy ; the price per electronic func—
tion encompassed in 4p i i ¢ 11 from $50 per function in the

Chip density.~-Since

¥ production, competitive forces drive price
irrowing advantage is sometimes held by the
{ngs being equal, as long as the cumulative

its competitors, unit costs should be
an innovator is in a position fo

1/ Qfficial Report of the Proceedings before the United States International
Trade Commission, Investigation No. 332-102 (hereafter Proceedings), p. 23.

2/ Integrated Circuit Engineering Corporation, Status '79: A Report on the
Integrated Circuit Industry, (Scottsdale, Arizona, Pitcher Technical
Publications, 1979), p. 7-6.

3/ Proceedings, pp. 22-23.

&/ Ibid., p. 17.




B
&3

The profits earned during the earliest, uncontested marketing period and
the price/cost edge described szbove enable the innovating firm tc acquire and
to dedicate more research and development funds to try to renmew this advantage
in the next generation of devices. 1/

L

€

Product maturity.-—is cumulative output and production
increase, average unit costs decrease at 2 slower rate. At the gam
competition is driving market prices lower and squeezing profit
production continues, the device matures, as the technology fkak
matures. Continued production of 2 mature device does '
fund the research and development necessary Lo renew
permits the innovative advantage in costs and pricingx
advance of technology in the IC industry has frequently
abandon the production of devices only a few vegr&yold, in
production of ones based on newer technology. 2

Markeis and marketiug

Sales by type of market.~-U.S.
asked to report the destination of th
Firms accounting for % % ¥ percent
firms reported the percentage dist
1974~-78. These data are shown 3

equipment manufacturers,
ot 1974 to 25 percent in
ige in communications equipment
g from 4.6 percent to 7.8

the output of ¥ % % yere includad
fghis market would undoubtedly increase.

A

g

ed for by the consumer products market

N
1//8¢1b a‘}\ﬁﬂvcﬁdg MultiRNational Electronic Companies and National Eoow
nomic\Polities, reenwich, Connecticut, Jai Press, 19777, PO 24=23,
2/ Progeédings, p. 21; Tilton, John E., International Diffusion of
Technologyd\ The Case of Semiconductors, (Washington, D.C., The Brookings
Institutiony 1971}, pp. 86-87.

3/ 8ix firms——% % %--did not supply the requested data on their shipments.
* % % are computer manufacturersy % * % supplies its own % % ¥ gnd % % %,
¥ % % is a components producer not asssociated with any particular end product.

w3
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for government use also declined im relative importance, from a period high of
i3 percent in 1975 to only 9 percent in 1978. Sales for industrial use
accounted for 10.6 percent of total reported sales in 1978, while use of

integrated circuits by the automobile industry accounted for omly 1.1 percent
of the total.

Computer market for integrated circuits.-—Nearly all U.S.
circuit producers serve the computer market, at least to some exts
firms, * * % serve both captive and merchant markets; and otRers|
only the merchant market. In Japan and Hurope, nearly all i

producers are vertically integrated firms and many of ¢
computers.

of total domestically produced integrated ci
computers. The U.S. firms which responded r the value
of shipments of all reported U.S.-produced i 1518 74 and 77
percent in 1978. The ratic of U.S. sales ) ciz feVior use in
computers to total U.S. shipments of i * even though

the total value of U.S. shipments of Ziizp ¥ )percent during
2

for use in

1974-78.

tments and U.S.domestic sales
?5%%33 pes, 1974 and 1978

1978

: ¢ Ratio : H ¢ Ratio
¥ ) : computer 3 Total :TinZZES:ter:computer
¢ to total : S Y sto total
s H 1,000 H 1,000 H
: ¢ Percent ¢ dollars ¢ dollars ¢ Percent
Lines : l;§§§§2 : *ERE g *hE o 227,986 : 25,286 : il
Digital\Dipbdlar——%-——: 488,712 *EE g whE g 653,990 239,996 : 37
Digital §§; ~~~~~~~~ H 379,866 wERE g wEE g 886,198 : 454,036 ¢ 51
A1l other- H 178,751 whE g wEE g 312,071 ¢ 10,668 ¢ 3
Total value, H H 5 ¢ H 5
average price-—: 1,203,881 : wkE g %z 2,080,245 3 729,986 35

Source: Compiled from data submitted in response to questionnaires of the U.S.

International Trade Commissiocn.
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Factors affecting sales.—-U.S. producers of integrated circuits ranked
the marketing factors that were most important to success in selling to
domestic and foreign customers. In the United States, price was considered
the most important factor, followed by product quality and terms of delivery.
Technical support was of least importance. U.S. producers felt that in the
EBurcopean market, quality and delivery, followed closely by technica
were the most important marketing factors. The price of U.S.-made c¢1
that market seemed tc be the least important consideration. U.S.
Japan identified quality gs the overwhelming marketing factor
country. Price and delivery were of secondary importance,
support was noL seen as important by any major supplier

Because the quality of integrated circuifs is an 1po
purchasing decisions for major end-users, the Commjission’s g
surveyed U.S. and foreign firms concerning differdmces in prod quality and
test procedures. U.8. producers’ responses were divided) with about half of
the firms contending that Japanese IC device
before sale, and therefore give the appearance
reliability. A4 number of Japanese respondents
Japanese IC devices were superior in degign
competitors. They attributed the superi
consultation with in-house users of the

to extensive

t kmanship was the
Ofully automated

Representatives of the U, , roank Mpdustry testifying before
the Commission were emphat i irdeni A Y. 5. circuits differed in
quality or reliability £rom thos [ 3¢ Mmanvifacture. Members of the
Semiconductor Industry As 0 ;}\d that the manufacturing
processes were ess dependent laboratory tests had
shown no differe tween the two. They maintained
that the “double' Japanese were expensive ("It is an

assembly lines, they claimed.

economic issye, i is8q snd that they considered this '"better
deal’ givendié buys dirguits a type of market penetration
technique. 1

5§§;§§Z;§’ R producers were asked to list the lines of
distribudd used In selling integrated circuits in U.S. and foreign markets.

>

0f the domeshic firms responding to the Commission's questionnaire, six stated
that they wers vertically integrated firms and that all or virtually all their
IC output was supplied to in-house users for incorporation in other products.
A number of the remaining companies alsc consume 2 portion of their own IC
production, but the major portion of their ocutput is sold to distributors or
original equipment manufacturers unrelated to their companies.

1/ Proceedings, pp. 78-79, 196 £f:; Third Composite Supplemental Submission
to the United States International Trade Commission, Investigation No.
332-102, June 21, 1979.




Vertically-integrated firms.--More than one-half of total shipments
of U.8. firms are to related parties, trhat is, to other branches of the same
company. The * * * reporting firms whose captive shipments comstitute all or
virtually all of their cutput are ¥ % %,

In these firms, ms

T rketing and distribution decisions are ma
end product that uses inte
et

i

rated circuits in mind. Market reseax
reduced, since the mark s determined by the demand forlthe
The development of new devices is less risky, since it is
product in mind. Coordination in custom-designing t
use is easier within a2 company.  Typiczl distributi
findl price, delivery, and quality are minimized,

P

&
has a controlled source of supply of integrated circuit

In sddition, captive establishments prodiding integrated circuits are not
susceptible to cpen-market conditions such as N
ducers. An assumed demand for their out
and access to research and development fun
the parent firm cushion captive IC prod .
capital shortages that may damage t 5£) inde pendent pro-—
ducers. '

duct profit,
ivisions of

. . ‘ < .
Insulation from business cyaly 3 e n be accompanied by
isclation from market forces, ve demands may slow reac—

tion to new markets and Eiﬁ' P or techyoitgical growth. The semi-
conductor division of a £ mqxe ikteres N s end-product output may be
forced to produce unkcondmidi\quantifie ces and thus forgo the cost
eccnomies of veolume \prod b The ZC\prodyicer divisions lose some indepen—
dence and coOnErol\& e internal demands of the parent

firm and are
producers.
pany may it 1
firm's Mhez - prRARN\IC users may not want to depend om a compe-
titor PNQ

larger bureaucracy than independent
 Firm's IC output sold outside the com—

~ybution chennels.—-U.S. firms reporting substantial
the >pén market most often use independent distributors in selling in
ted States. They stated that they also sold directly to OEM customers
h sales representatives. In foreign markets, sales to distributors
and direct sales were more often used than a company sales office to supply
customers. Four U.S. firms, * % %, reported sales in Japan through trading
companies. ‘

In general, the U.8. companies that responded to the Commission's ques-
tiomnaire did not find their oversess distribution lines less efficient than
their domestic practices. However, several reported that distribution in
Japan was difficult owing to "layers” of buyers, each absorbing a level of
profit, and thus eroding the price competitiveness of the imported device.
All exporting firms zlsc stated that a manufacturing presence in the overseas

arket was essential for szles and distribution on a large scale.
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Research and development and technologicsl advancement

The growth of the multibillion~dollar integrated circuif market is

related to expenditures for research and development (R. & D.) and the advance
of technology. U.S. firms spent over z half a billion dollars in &878 for 1.
&. D. (table A-36). Total productive cutput fell in 1975 due to th ecesgion,

but R. &. D. expenditures in 1975 were up 28 percent over those in
i

1976 there was a slight decline in overall expenditures, follwad
percent increase to $466 million in 1977.

¥ % %, TFor all other companies reporting R. & D. £Ax
outlay doubled between 1974 and 1978 with no slackenify ix
annual rate of increase in such expendituves for these comps
1978 was 19 percent a year. : i
in R. & D. expendifures was 1

Of the thousands of diffe
%
rd

the random access memory (RAM 5 Gstrate
technological advancement resu crage
capacities, the RAM is very di s the

forefront of applied technolog

dates in production
v calendar guarter
, gt advanced companies
ity to 2~1/2 years. Along
&N uction dates of the
figure 6. The most advanced
nd the most advanced U.S.
I 64K RAMs and one U.S5. firm
ON\(En production quantities) in the
3§§§§- nts to the gquestionnaire gave no
N\& production quantities.

To show the advance in te
quantities of different size RAM/
since 1970, as shown on figure @\
have been able to quadrup
with U.S. firms, Japanefe
different capacity RAM'S
Japanese firms are .
firms. Two U.8. £
provided zan estinmé
third quartexz

funds for R. & D. are supplied from
8 reported any U.8. Government funding,

2
o

ms reported K. & D. expenses as part of

Industry spokesmen have stated that more funde for research and develop-
ment are needed if the industry is to maintain its technological preeminence.
They suggest that the U.S. tax laws should be zmended to allow an scecelerated
rate of depreciation on eguipment used for ressarch. Bxpenditures on ressarch
equipment are large and with the rapid rate of technological change in the
industry, new, advanced equipment is continually neesded.

e

[EN & Py

The industry suggestis that research and development funds should be
provided in three different wavs: (1) an investment tax credit for research;
(2) a full tax credit up to 10 percent of 2 firm's research; expenditures for
funds provided by the firm to an sceredited univereity for research; and {(3)
an incentive to increase the level of research in the form of & i0~percent ifax
credit for research expenditures which exceeded rhe firm's zverage research

expenditures for the previous & years.
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Technclogy transfer

Technology flows betwsen firwe and countries through several channels.
Some of these channels, as identified in the Commission questiomnaire, are
joint ventures, enginesring personnel turnover, licenses, liaisen
technical papers, and other tramsfer such as »apyinga

The extent te which licensing agreements increase techn log;
examined by looking at royalty paymenis and receipts (table )
payments and receipts of U.8. firms to each other are re
between the United States and other countries remezins.
summarized for all types of integrated civcuiis in tb

4 te_and from \fhe

“

ity pavments and receipt
United 8tates, by U.S.

Total rova

{In thousands o <§§}3ars§ <§§§§§§>
Transaction : 2?? : : %%ég;jé 1877 7 1978
: 2, : \g/ z
Receiptgmemmmmmmom e e o : - Yo ’ . kg e
Payments e <§*& : *Ek g Fded
Het g ek g ke e Kded
Sources \tc questionnaires of the

eansnall. However, cross-licensing
(hoyt monetary remuneration. The flow
Sor 1978 is shown in figure 7.

agreements are
to and from cur

ranked the following technology transfer
cint ventures, engineering perscanel
technical papers, and any other

given to both ecezpt aqd traRS?cr cut of

o

Humber
Transfer channel of responses
Licensing v e e 49
Technical papers—=w——mwmmm————~— i
Liaison offices———m—rmmrmmcmmumnn 2]
301nt ventures - -~ 18
Engineering turnover—w—-—-—-— e 14

é—%« - /s
T s e s o s o S 5 LK A D A Y D SO R P D A W R W LS in
“

LimE
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The cther types of technology transfer mechanisms reported ares purchase of a
financially weak but technically strong firm, copying, product analysis, and
consumer and vendor contacts. By using the vanking number for each of the
responses as a weight, one may get a further breakdown of the importance of
each channel.

For technology flow within the United States the weighted respouses are:

&
Domestic <§§?§§§é§§f§\{ Eeceive

:
JOINE VEMLUTEE mmm e o e o e 14 ¢ i3
Engineering turnover 60 -
Licensing~—~-- 61 = 9
Lizison officeg————m—mmmmmm s e 9 i0
Technical papers 36 3 52

O s @\
Engineering personnel turnover shoul <é§;é§i>be weig arefully since no
iag Gy

response gave any significance to Qg iring engineers and
scientists. Licensing and techni e the mosi common means
of communicating technical knw

With respect to (s slégy) fransfgoeNand from foreign sources, the

weighted responses wWgye s

E Trans fer i Receive

2 16 ¢ 9

- -3 39 3 32
H 16 @ 16

——————————— : 35 ¢ 43

The results posted above are essentially the same as those for U.S. internal
flow of technology.

A4 final question was asked to elicit the importance of the technical
education of foreign nationals in U.S. colleges and universities in the trans~
fer of technology out of the United States. The responses pointed out that
there are only a few universities capable of effectively teaching integrated
circuit technology. Such education usually occcurs in graduate level research
programs. The most generzl response indicated that in-company training and
experience were the basic source of expertise.
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U.8. industry representatives allege that competitors in Eurcope and Japan
are attempting to close the technology gap through, "an increase in licensing
arrangements with U.S5.-based companizs for the most sophisticated commercial
technologies; /and/ acquisition of controlling interests in U.S. firms and
their technologies.™ 1/ A4 number of U.S. business observers indicate that the
sale of U.8. technology to overseas buyers is increasing because increasing
foreign demand, barriers to U.S. exports, and profitable overseas
investment. 2/

Information gathered from responses to the Commission's
other sources regarding technology transfer is inconclu
Japanese firms producing integrated circuits were askésd
agreements, cross—licenses, second-scurcing agreements,
development plans initiated within the last 5 yeas 1
agreements reported by U.3. respondents totaled(4pproximately60 during the
period 1974-78, 3/ increasing from 7 in 1974 to |\] of 17 in 19773 there
were 14 such licenses in 1978. The total W

30 with European-based firms. No trend in %

they are not exhaustive of solid-state techng trans fer  f2Q S.-based
firms to foreign firms. In addition, cro % ing of patents
in the IC industry do not always const technoi§§§§ ransfer, since
the technology concerned may alread

<

égzziznt in plants and in

for integrated circuits and
the necessary U.S. investment,
foreign producer i : & capacity to supply the increasing

U.S. investment

gbs%
equipment

problem is demonstrated by the relation-
1 plants and equipment and the value of
ments from U.S. plants were $3.7 billion and
million, or sbout 25 percent of the value of
ig an 18 pertent annual growth 4/ in the value of shipments
ant cépital intensity ratio of 25 percent, the value of shipments

1988, and the investment required to support those shipments is estimated at
85.5 billion. The assumption of the constant 25 percent ratioc is conservative
since producers are likely to become more capital intenmsive and their annual
investment required in 1988 could reach $6.0 billion to 6.3 billion.

1/ Proceedings, p. &1.
2/ Wall Street Journal, Sept. 5, 1979, p. 11,
3/ Including two agreements concluded in January 1979. :

4/ Annual growth in the value of U.S. shipments was 14 percent during
1974~78, but zbout 25 percent during 1976-78.



The availability of capital required to finance the investment and the
willingness of the producers to commit investment funds even during a turndown
in the business cycle are important considerations. The inability or
unwillingness of manufacturers to invest sufficiently after the 1974~75 reces-
sion and an underestimation of market demand are, according toc U.§. industry
sources, the principal causes of the industry's current capacity blems.
They argue that the present capacity limitation is a factor in providd
foreign producers with the opportunity to broaden their cusggme~
serve markets which U.8. producers are unable to serve.

The large investment needed to support future U.$
diffevent effect on large producers than on small pr
of necessary growth is more easily financed by large pro
generated funds. With their larger share of the mgrket, la firms will have
a higher equipment utilization rate, which will e large firms
more investment efficient. Small- and medium-sikad prdducers are likely to be
more dependent on external sources of fund o
smaller market share and a lower equipment u
less investment efficient. Thus, comsolids
producers can be expected as investmeant dem

2ve a
e \arge cost
m internally

{%\ end-product

efiition increases.

& (N
Q)
Factors affecting investment.

are limited to profits, equity, d=l deygerc: R ang—government incentives.
Each of these sources is consid '

of investment in the

industry, of growth end future profit.
Profit in is lower than the average
profit of ) Nong ipdd investment of $3.3 billion in
plants and equip Ay P : }&F<§ sulted in higher profit to finance
future investmeih} %7 *-“slg of competition changed in the industry
and benefiys wéalize ingreaded\automation and from the use of more

efficiente ShE\gK Rureugh to the end user in the form of lower
prices 4 Y ;i :
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Net earnings after taxes as a percent of sales, 1964-77

{In percent)

Vo oo ¢ Semiconductor @ All manufacturing

T : manufacturing ¢ ~industries
R e e e e s 5.2 ¢ 5.2
19D mmm o o e 0 0 i e e i S.Q>: 5.6
1 G5 G oo st s o 1 o . e 0 e o : 3 5.6
1067w £ o 7 7 72 7 5 il S st e s 5.0
1 OB B s e e o o s e ———— 5.1
1 QGG o o e o i e -2 4.8
R B H 4.0
R e e s e v e s o o e — 2.7 2 &£, 2
TG 7 s s i i i e —— 5.0 4.3
FG T B o e e 7ol 4,7
S & 5.5
197 3mmmmmm e % 4.6
197 6 s e 5.4
i977 e e NS5.1 ¢ 5.3
Average—m=-—- e 4.5 ¢ 5.0

"

o the U.8. Semiconductor

i®ion changed and profit was
sgnsitive nature of the industry. As
yanced equipment into operation, other
market share. Prices are bid down as other
2gin production. Thus, an increase in

2y not an increase in profit. It is interesting
ndustry is higher when insufficient investment is
mited. Owing to short supply, product prices are

s

finance investment growth internally. Further, according
e responses, as the technology moves toward very large scale
es; production equipment to produce these increased densities

t as much as production equipment to produce

capital intensiveness and stagnant profit in the industry
£ ne

b
o
W2
©
e (b

ey

n the semiconductor industry financed from external
i ssuance of capital stock. In 1977, equity
ternal funds used by the industry, rising from
ison, equity accounted for 72 percent of capital
ing industries as shown in the table below.

£
"}
[at
t
[

sed by all manufactu



Sources of capital funds for the semiconductor manufacturing industry and
' 21l manufacturing industries, 1968-77

: . : ng-term ¢ Short-term
© Egquity . 28 : .
Year ‘ : d ae%t : de%t
tsc 1/ am 2/ fso 1/l gN{go I/ Faw 2
: : : X \1 :
1969~—mmmmmme m ¢ 70 @ H S : 6
1970-=m=mmmm e e s s s 69 : : 6
1971 =m—mmmmmm e ——— -3 70 3 : 25 2 2 5
197 2~mmmmmmm s s s s 753 : 24 & ¢ 6
1973 ==mmmmm s m ¢ 80 3 : 23 2 6
1974mmmmmm e e e ¢ 78 $ 23 3 8 : 6
1975 mmm e s e 83 24 s 9 &
1976 mmmmmmmm e e 29 7 : &
1977 ~=mmmmmm s m e m e & 3 5 &
Average—~-—mm=mmomoomm o s s 23 = 4 2 5

1/ sC is Semiconductor Industry
2/ AM is all manufacturing ind

Source: U.S. Department gf the U.S. Semiconductor

industry, September . 56 Qiii}y
The industny’s IQereased depen
market priceg  are depr nd alpridecto~earnings ratio range of 10 to 13 is

large Prog \3;

tly traded 30-40 times earnings. Under

Wetry spokesmen argue that a significant problem facing & growing
industry is raising sufficient equity capital. A partial solution, they say,
would be to postpome capital gains taxes on the sale of securities, In this
plan, the capital gains taxes could be postponed if proceeds of the szle were
reinvested in either a new-issued stock oxr were invested in a long-term
corporate instrument. The investor would be provided with a reinvestment
schedule not to exceed 6 months from the date of szale.

Debt.--Debt is declining relatively as a source of external funds in
the industry (previous table). 1In 1977, long- and short-term debt combined
accounted for only 15 percent of external sources of capital funds. Industry
reports state that, as a result of the 1974~75 recession, the industry is less
willing to depend on debt fimancing. During the recession, a number of firms
experienced difficulty in meeting principal and interest payments when distri-
butors returned a large volume of integrated circuits which had been double-
crdered.
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Depreciation.~-The semiconductor industry is characterized by con-
tinuous technical advances and rapid obsolescence of production equipment.
The rate of obsolescence is higher than the average rate of obsolescence in
all manufacturing industries. The higher rate of obsolescence provides a
source of funds to the industry which is proportionally larger ¢than that
provided to all manufacturing industries. Funds generated in th
through depreciation are estimated at $200-$300 wmillion for 19

S

Industry official argue that the useful life provision
tax credit law should be revised to reflect the real
The industry's position is that equipment used in ¢

ail competitive,

new equipment should be brought into operation after su iod. 1In a
submission tc the Commission, the industry argped seful life
provision should be reduced to 3 years and thé re 10 percent investment
tax credit should be provided. An industry ali % e calls~for the removal
of the useful life tax provision from the\investh 8§§§§§$

Foreign investment incentives.--A ing to indus ces, incentives
provided by foreign governments of ractive mé@as financing
industry growth. Funds provided th tives by\foyeign governments
reduce the industry's dependency ©0r capit@? ets. However, incen-

investment factors. Incenti €re the investment is made
not why the investment is ry spokesmen. The
principal motives of 1 vy say, are market access to
the EEC and low lab rce in the Far East. The
17-percent rate of 1 co quirement in the EEC, necessitate
a local presenc it in the European market.

tives are given a lower priority\} 3 vesqéizzysh ategy than other
o)

fhe inducements usually take the form of cash
ious financial arrangements. The incentives, as
stionnaire responses, are detailed in appendix B.

stment in plants and equipment.--U.S. semiconductor industry invest-—
ment worldwide in plants and equipment exceeded $3.2 billion during 1974-78.
Investment in production equipment accounted for the largest share of expendi-
tures, being about 2.5 times larger than expenditures on plants and plant
improvements. About 77 percent of expenditures were invested in the United
States, followed by ¥ * % percent in Western Europe and % * % percent in

Asia. * % % yere the countries with the largest U.S. investment. Investment

by U.S. producers in the equity of foreign producers is minimal.

Investment in plants and plant improvements.-—The semiconductor
industry spent in excess of $943 million on plants and plant improvements
worldwide during 1974-78 (table A-38). About $662 million was spent in the
United States, followed * * % million in Western Europe and * % % million in
Asia. The * * * million investment in Western Europe does not include the




value of investment incentives provided by respective governments. The iarg-

est increase in investment in plants and improvements occurred in 1978, when
expenditures increased by 43 percent.

Investment in the United States inm integrated circuit plant
from §135 million in 1974 to $103 million in 1975 and increased stdddily each

year to $173 million in 1978. The 25 percent decline in investmen the
United States in 19753 reflects the impact of the recessiené@? pek he
industry. Questionnaire responses show that the amount of i tihe Xade in
the industry in 1974 was not exceeded until 1978.

The recession of 1974~75 affected U.S. investme ia\much like U.S.
investment in the United States. Investment in proVements in

Asia decreased irregularly from # % % million i
1977, and then increased to * % % million in 19%3
investment in the United States, the level qf 1.
exceed the 1974 amount until 1978,

million in

Investment in Eurcope by U.S. firms
the United States and Asia., T
influenced by the investment s
1974~75 recession had a much

Investment in Eurcpe incressed
million in 1976 reflecting majg
investment fell to 2 more tzd3itNd
* % % million in 1978.

producers. The

stment in Europe.
to a peak of * ¥ %
U.8. firms. In 1977,

million, then rose to

* % %, Totzl U.S
is shown in the followin®

and plant improvement in 1974-78

Investment
{1,000 dollars)

i}n:’li‘.ed Sta 66}-$672
West Germany-r mrmrmmmm————— dedede
Francew——-— - — dedede
Singapore~——===—==m==- ik
J B DG e e o e o e dese
United Kingdom ek
Malaysia S St
R — setede
All other - Godek

Totgl mmmmm s e e $43,202

Investment in production egquipment.~-U.S. investment in production
equipment increased from $333 milliom in 1974 to $663 million in 1978 {(table
4-39). The investment totaled £2.3 billion during the period and was about
2.5 times as large as investment in plants and plant improvements. Equirpment
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purchased and placed in operation in the United States accounted for about 78
percent of investment, followed by Western Eurcpe with * % % percent and Asia
with *# * *# percent. Investment worldwide by U.S. firms in 1978 was greater
than the total amount invested during 1975-77.

During 1974-78, there was no noticeable shift in U.S. invest £ in
production equipment from the United States to Asia or Western In
o f

23

1974, investment in the United States accounted for about 77.7
total investment and in 1978, the United States accounted b
percent of total investment. The following tabulatigd Sh £
distribution of U.S. investment in production equi by \area

(In percent)i}:>

entage
for 1974-78:

Area Po197s P19 f 1%\( \‘\19?? 1978 © Average
: : : q:\§\ R\ : &
: : 3 N/ x :
Asig~——-— - 2 L 3 kkk o R *uk g doekek
Europe - s *dk . €§>2 <§ % o : , Thk Fedede
United States s 77.7 ¢ ¢ 8Z.0 : Qizgg' : 76.3 s 78.0
All other - : FEE e~ N\ N * 3 FxE g Fhk
Total ¢ 100 &§%¢;§§j§i§ 1%%$Q<§;D}BO : 100 s 100
O >
* % %, Total U. in;zgiiggt in on equipment, by principal
countries, for 78 is s in the following tabulation.
<
Investment

(1,000 dollars)

U tates~-- —— 1,814,595
Fra — wRE
West Germany —— —_ ek
alaysia- *dek

nited Kingdom—- - Reede

Singapore-- ik
Taiwan wkk
Japan wiek
All other - - ek
Total - 2,325,573

Foreign investment in the U.S. semiconductor industry

A large increase in the value of foreign equity investment in the U.S.
semiconductor industry has taken place during the last decade. Rising from
$285,000 in 1969, the value of foreign ownership increased to $152.8 million
in 1978 and is likely to increase substantially in 1979 (table A-40). Most of
the equity ownership has resulted in majority (or controlling) interests.
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Growth of foreign investment in the industry largely came about beginning
in 1975. Prior tc that time, foreignm investment was valued at about $4.7
million with the principal investment being the purchase of 77 percent of the
equity of Micropower in 1971 by Daima Seikosha (Seiko) of Japan for §3.4 mil-
liomn.

in 1975, the purchase of the Signetics Corp. for $43.9 mi the
United States Philips Trust marked the first significant fofeig to
the U.S. industry. The United States Philips Trust is gwne (ary ders

of N.V. Philips, the Netherlands. At the end of 1975
reached $51.3 million, or about 1l times as high as

In 1976, additional foreign investment was rather limdted.  During that
vear, Supertex was purchased by Hong Kong intef¢sts and MOS\Pechnology was
purchased by Commodore Internatiomal, Limited. sizl details on these
investment purchases are not available.

.1 million
'n that year,
squity of Litronix
. bert Bosch, Gmbh.

In 1977, foreign investment in the
principally through the activities
Siemens, Gmbh., of West Germany purc
and 20 percent of the equity of Ad
of West Germany purchased 25 perc rican Microsystems
and VDO purchased 25 percent ¢ The combined West

! e Sc i
German investment in the indu v 7 was\@ at $61.7 million; at the
end of 1977, total foreign - Y %iziﬁvl .4 million.

Foreign investment increadped by $8 i on in 1978 with the purchase of

ppon ELET 0.y Limited, of Japan. The pur-
its \heNVlargest investment by Japanese
Qa1

o reign investment increased to $152.3

rcent ©

s increaseG—BHy
man, inve s
th

mited, tendered an offer of about $363 mil-
Camera and Instrument. 1If approved by the

than investment in U.S. producers’' equity, the principal foreign
investmend in the U.S. semiconductor industry is the establishment of INMOS,
Limited, Colorado Springs, Colo., funded by the National Enterprise Board
(NEB) of the United Kingdom. With an initial funding of $50 million from NEB,
INMOS is engaged in research and development of advanced, high-density memory
circuits. INMOS is currently being comsidered by NEB for an additional $50
million grant. 1/ The key research engineers employed by INMOS were pre-
viously employed by Mostek, the leading U.S. producer of large scale memory
circuits.

Western Europe has been the principal source of foreign investment.
France is the largest investing countrvy (assuming the Fairchild tender is
appreved), followed by West Germany and the Netherlands. France accounts for
about 70.4 percent of the value of foreign investment, West CGermany accounts

1/ Electronic News, July 23, 1979, p. 10.
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for about 12.0 percent, and the Netherlands accounts for about 8.5 percent.
Investment by Japan is valued at $16.1 million, or about 3.1 perceat of
investment from foreign sources,; as shown in the table below.

Total foreign investment in the U.S. semiconducto

industry, 1969 to present
Pexcent
Iﬂ"e&%t((k total
/000 dollars 2/

Iinvestor

United Kingdom-- - 00 : 1.9
Bahamas -—- 10,000 1.9
Canada ———= 1,151 ¢ 2.2
Japan - - 16,063 3.1
Netherlands 50 s 8.5
West Germany - : 12.0
grancg N . 000 70.4
ong Kong—-- - : -
Total -- 515,317 : 100.0
T A D

1/ Not available.

\Eﬁ@
Source: Compiled from table ?. <i> Qgifggggb
Foreign investmew( id ] : 6§§§§géirected at high technology
flrms located in the lakea sout of San 0 c. Investment provides acces-
- the large U.S. market. Sales of
d entirely or in part by foreign

; producers of integrated circuits
S. stock markete The profltablllty of

purchased West German interests in 1977 at a premium significantly above
the traded “value. The current offer by Schlumberger for Fairchild Camera's
stock was almost double the traded value z few months earlier. Fairchild
previously had rejected a tender by Gould, Inc. (U.S. firm), which represented
an offer of more than 50 percent above the market value. Increased foreign

investment can be expected as the industry matures and competition becomes
more intense.

SIA officials, in testimony before the Commission, indicated that they
feel the devaluation of the U.S. dollar and the advantages associated with
close access to the U.S. market have encouraged foreign IC producers to invest
in U.S. semiconductor firms. They contend it was ''cheaper to buy technology
and U.S. market share through the purchases of existing companies, rather than
through the in-house development or adaptation of the latest techmologies.™ 1/

1/ Proceedings, p. 42.
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A representative of the Electronics Industries Association of Japan
(EIAJ), stated that 2 number of the recent direct foreign investments in the
U.S. semiconductor industry were in companies whose financial situation was
precarlous, rhat is, the sales of these firms were extremely weak or
negative. The capitalization was not there and they were bailedrout.”™ 1/ He
further suggested that the central problem was the availability of
capital, and that, in search of funds for ex xpansion and developme
products, U.S. firms producing integrated circuits were 1n@ggr~'
or encouraging direct investment. 2/ Partially supporting
testimony of W. J. Sander chairman of the board of A a
(AMD). Siemens holds 20 -percent interest in AMD, ne when

the company needed a 1a¥ge infusion of capital, an e unavail-
able. 3/

Foreign industries

Industries producing integrated circuikd are 1 ted
industrial countries even though developgi ntries ar

the production process. Among the i indusbrial (@
to have established the most formida

1ly in

y important in
s, Japan appears
ated cireqdd)industry.

fQEtrengths of the for-
oducers in foreign
o respond. Only the Japa-

The Commission attempted to ‘e
eign industries by sending g

countries. Producers in E i
nese cooperated by re Compil
: Japanese industgz ~=Th issi ted questionnaires to the 10

1c1t1n € cooperation in establishing a
ade in integrated circuits. The
producers were virtually identical teo

questionnair
those submit

ietter to the Commission from MITI advised:

MITI has gained an impression from the industry concerned
that it would be reluctant for an individual firm unit to
submit voluntarily its own answer to your questionnaire.
Under these circumstances, MITI office has now ventured to
act as go-between in an effort to help eliminate what
individual manufacturers are worrying about by making a
sum of their data. The reason why MITI has decided to sum
up data of individual companies is based on the above
policy to which you have already agreed.

1/ Proceedings, p. 268.
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The Commission had previously agreed to accept the MITI aggregated
response since the alternative would have been no respomse at all. MITI
assured the Commission that the data were aggregated and the information was
not altered in any respect.

Producers.—-The semiconductor industry in Japan is heavily\ concen-
trated with five large, vertically integrated end-product produce ippon
Electric, Hitachi, Toshiba, Matsushita, and Mitsubishi) account

Further, the next five largest producers (Sharp, Sanyo
Oki), which are also vertically integrated end-produ
about 16 percent of output. The largest Japanese produc
appears to possess both technical and market strengths to
largest U.S. producers.

peté with the

Japanese producers have established agsembly i mber of
developing countries including Ireland, Mal i S
Compared with the investment of U.S. prod
producers in these countries is small o add more

ed States.

rket ia«h for Japanese-
ntiiof -’-grated circuits to
S

Unrelated parties provide the
produced integrated circuits.
unrelated parties accounted fo panese shipments. Ques~-

producers to service

ivisd lated parties) were consis-
§§§i§> during 1974-78. |
N %Z

e 10 largest Japanese producers

units in 1974 to 964 million units
N Nxeases came in 1976 and 1978, when pro-

ENand percent, respectively. A production
;TES:%'gest producers in 1975 even though

utput for the industry did decline in that
oduction accounted for by the 10 largest
below.

Integratedocircuits: Ratio of production quantity of 10 largest producers to
production of Japanese industry, by types, 1974-78

(In percent)

Ty pe f 1974 F 1975 P 1976 ¢ 1977 1 1978
Linear —————— e ¢ 8%.4 : 113.1 : 94.7 : 86.9 : 87.7
Digital bipolar : 65.5 : 76.6 : 75.0 : 60.1 : 59.0
Digital MOS - s 86.0: 102.0 : 85.7: 92.7 : 100.4
All other -——— - 26.8 : 46.9 3 38.7 3 32.8 : 44,2
Total - -—— : 76.9 ¢ 96.5: 85.9 : 78.8 3 81.9
Source: Compiled from data submitted inm response to questionnaires of the

U.S. International Trade Commission and from statistics of the Japanese Minis~-
try of International Trade and Industry.
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Production of Japenese foreign subsidiaries.--Production of inte-
grated circuits in foreign locatioms by the largest Japanese producers
increased from about ¥ ¥ % units in 1974 to about * * * units in 1978 (table
A-42). The Republic of Korea was the largest source, accounting for about
% % % ypits in 1978, or about * * ¥ percent of total foreign productionm.
Ireland and Malaysia accounted for the remainder. Unlike U.S.
production, the production of integrated circuits by Japanese
foreign countries is small, about * % % percent of total Qrody

These data reported in the questionnaire responses
those reported in official Japanese statistics. Shipme inePeased each year

{ondry period\gf 1974-75. The
greatest period of growth occurred in 1978 whea re~value of shipments
increased by 66 percent.

The largest Japanese producers reportes\that s.uest'5§§§§;§§nts of inte-
grated circuits to related parties incy L Prom 8110 in 1974 to $354
million in 1978 (table A-~44). The - ents (o ted parties
accounted for about 42 percent of t |3e o total sRipments in 1974, but

<

ngtzzpan, about 63 percent

vl £ rchant market were valued

at $577 million in Zziﬁg paxed with $1G5 fon in 1974 (table A-45).
Domestic shipments, forei <§§h§1diaries (excluding exports).—-

Domestic integpsated \§S§i;) hipments 0¥ fdreign subsidiaries of Japanese
&S tries--the Republic of Korea and Ireland

The merchant market is
larger than the captive ma

(tgble A-46 er, such shidwent® dramatically increased in value during
1874~78, ang a i L ;§§u % % %, No domestic shipments * % ¥ and
in 197 Keen £ total shipments of foreign subsidiaries
were reat bulk of shipments to unrelated parties

( shipments by Japanese foreign subsidiaries

i 4 to * ¥ ¥ million in 1978.

Exports.——Total exports by Japanese producers of integrated circuits
increasdd in each year during 1974-78, rising 54-fcld from $3.6 million in
1974 to $204 million in 1978 (table A-49).

As shown in tables A-50 and A-51, Japanese producers' exports to related
and unrelated parties generally followed the same trend as total exports

during the 1974-78 period. Approximately * * % of the value of exports inm
1978 was to related parties.

Data on Japanese exports by geographical areas and countries were not
fully reported by responding Japanese producers. A few producers wnich

account for a large share of the value of exports did not report country
detail.



43

North America became the largest market for Japanese producers exports in
1977 when it accounted for * * % percent of the value of Japanese exports of
IC's. Asia accounted for * ® * percent in that year; it had previously been
the major market. 1In 1978, North America received * * * percent of the value
of Japanese exports, Asia, * ¥ % percent, and Europe, * ¥ * percent. Each of
the three major markets is growing rapidly (table A-52).

Exports from * * * accounted for most of the exports of Ja se\foreign
manufacturing subsidiaries (table A-53). Fast-growing expddts §?§%§§§§h*
5

accounted for the remainder. Exports from Malaysia began i ose
from * * ¥ , in 1976. Yet in 1978 the * * * represented & the
value of exports, ¥ *# ¥, 35 percent, and ¥ * %, 23 nt.

Imggrts.--iapanese producers impar of 1ntegrair= iXxguits
increased each year during 1974-78. S crease @ 3 million in
1974 to $90 million in 1978 (table A gge produc are not major

importers of integrated circuits, th s these dat ubstantially lower

i@l statistics (table
(table A-57) were

A-56). Japanese producers' imports

only * % % as large as the Erom unr rties (table A-58) but
grew rapidly.

i computed from official
Japanese statistics owing to imports reported by Japanese
producers. e thanydoubled during the period 1974-78.
The value inc i tov$961 million (table A-59). The share
cf consumption i réased from 44 to 27 percent during the
period. A g i} s fluctuated each year, the value of
exports 4= ey i nd accounted substantially for the decreas-

rding to official Japanese statistics, the trade
integrated circuits has changed from $155 million negative ian 1974
lion negative in 1978 as shown in the table below. The negative
trade balante is becoming smaller principally because of the rapid rate of
growth of Japanese exports compared to the growth of Japanese imports. The
appreciation of the Japanese yen against the U.S. dollar during 1976-78 does
not appear to have affected the growth of exports.
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Integrated circuits: Japanese trade balance, 1974-78

(In thousands of dollars)

Item foag7a P o197s 1976 P 1977 P 1978
Japan: : H H H :
IMPOT tgmmmmmmmmm === : 178,553 :134,351 : 199,026 : 1884866 : 255,092
EXportgmm—m——=mmm e e : 23,330 : 45,295 ¢ 56,583 3 97,094 : 203,003
Balancen——mmmm==m=mmmmmmmnee :=155,223 :-89,056 :-142,453 3 (-89,0%2<: -52,089

‘e °
° @ ®

Source: Compiled from official statistics of the!‘ﬁw e\Mind
International Trade and Industry and the Japanese istrxef Kinance.
Note.-~Yen/dollar conversion: 1974-286, 1975-298, ?;~§i<i7, 1977-274, and

1978-212.

-5
%

N ®

@

Employment.--Total Japanese domestic ew;.‘vyent iixextly engaged in
the manufacture of integrated circuits is ery small i of the total
employment of Japanese IC producing fif ‘ in 1978. This
is due to the size and diversity o

facture in Japan and to the verticall ated str e of the Japanese
electronics companies producing g ircu @ 4s shown in table A-60,
total domestic employment and em) n th -«Q;Lnductor division of
these firms fell between 19 Th ey of employees directly
engaged in IC production r’y, £ 6 in 1974 to 20,416 in 1978.
Table A-61 sh t n subsidiaries of Japanese IC-
producing firms. i 9 establishments is small but has
grown quite rgpj I nearly * ¥ % in 1978. Most of

these workerx tion of semiconductor devices other

Pr nd pricifge ight Japanese IC-producing firms reported
thei sellhg \prices stic OEM customers, including those for
1a¥g ing fdevices i veral categories during 1977 and 1978. These
average) yni ling prices’were reported on a quarterly basis, f.o0.b. point
of 3RV n U.S. dollars. Unit values of intracompany shipments were not

included. The following table presents weighted aggregate indexes of the

reportedoprices of three types of integrated circuits, adjusted for yen/U.S.
dollar exchange rate changes over the 2-year period.
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Indexes of net domestic selling prices of selected types of integrated
circuits produced by Japanese firms, by quarters, 1977 and 1978
(January-March 1977 = 100.0)

Period ‘ Linear circuits ° Digit§1 b?polar : Digita} MOS
: $ circuits ¢ circults
1977 : : 2
January-March -— -3 100.0 : 100,40 100.0
April-June --: 95.4 : S g8l 92.2
July-September -- : 89.6 : 4 68.1
October-December—---=======- : 83.1 : §§§Q§b> 57.6
1978: : :
January-March : 88.4 : 8 : 54.0
April-June--- : 81.6 : 85.2 ¢ 51.5
July-Se ptember - : 70.9 6.3 : 44.6
October-December——====—==—=— : 70.8\¢ 77.0 : 43.8
: N A

U.S. International Trade Commission.

Source: Compiled from data submitted in f&igz?sé\fgjduest xes of the

Note.--Yen/dollar conversion from fgfér oqaft%inangiiggzigtistics,
International Monetary Fund (series \Qsizgj// N

<

on their home market. rate changes, reported

The reported dollar prices r\Je se pto Q;;@10 devices were
converted to their yen valu X e trend of these articles

average domestic pricég for Ja produc devices fell sharply in all

§$§E§> id decline occurred in the
ireud

<

\;Sigiiéy tyﬁ@%é?ix‘rket.--Japanese firms producing integrated

\ipments in Japan in 1974-78.

to reporf\the destination of their domestic sales by type
A-62 shows the percentage distribution by product type of

Consumer product manufacturers constituted the largest single domestic
market for IC's in the period 1974-78, ranging between 35 and 39 percent of
the total market. Distributors were the other major market, accounting for a

range of 27 to 40 percent of sales over the period.

Computers are the third largest market. The Japanese industry's response

to the Commission's questionnaire showed that domestic sales of integrated

circuits to the computer industry was 14 percent of total domestic shipments
in 1974, but decreased to 7 percent in 1978 even though in dollar value, these
sales to the computer industry more than doubled between 1974 and 1978. The
following table shows sales of Japanese produced integrated circuits to the

Japanese computer industry, as compared with total Japanese production of
integrated circuits, by types, for 1974 and 1978.
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Integrated circuits: Total Japanese domestic shipments and Japanese domestic
sales to the computer industry, by types, 1974 and 1978

: 1974 : 1978
Type : o ¢ Ratio : $ : Ratio

. . o commiler computer
: Total indus§2 : computer :  Total ¢ 3 085:1 scomputer
: : Y s to total 3 7 7 :to total

: 1,000 ¢ 1,000 s 1,000 (6 :
¢ dollars ¢ dellars : Percemt 1 d rs ¢ Percent
Linear — - -3 fdk s k% g Fkeds 3 TR Jedede
Digital bipolar—-—---—- : L Thk g fededs . Ekk s e
Digital MOS~——m=—=m=—- : whE * g g : wRE g kil
A1l orther——=—rmmme———— s Fhdk o xkk g RNk 2 Fddk e ke
Total - 2 264,093 @ 36,088 : \%%:{\\ 930,966 62,536 : 7

: : : AN (s 2
to questionmgives\of the U.S. Inter-

Source: Compiled from data submitted in res e
national Trade Commission.

Compared to the computer market i

QJ tat o arket in Japan is
small. This size difference accounts

er s OJapanese made IC's shipped
to the computer market. In additions produders ply a larger market for
linear IC's than do U.S. producers mini e share of total IC's shipped
to the computer market. <§§g@{
Factors aﬂééiiing es.——Eight e 10 responding Japanese IC
producers gave full or paxdial argwers w

to rank the marketing factors that

Qg mestic and foreign customers. The
Qa%g y of the product was the most important
circuits in all markets.

Japanese responde

factor favoring Price and efficiency

factor.
factor
product

Distribution methods.--The Japanese electreonic firms manufacturing
integrated cirfuits are vertically integrated enterprises that consume a substantial
portion of their IC output internally. These firms reported that the stability of
demand and the close technical cooperation afforded by producing for internal use were
helpful in the production and sale of their products. Moreover, they contended that
marketing information costs, selling expenses, and development risks were lower when
production, marketing, and distribution decisions were made with specific end products
in mind. TFor sales outside the company, however, they reported that this corporate
structure presents some difficulties. Sensitivity to the market and flexibility in
product development are lessemed. Layers of internal bureaucracy, priority delivery to
internal customers, and the production of specialized devices in uneconomic quantities
can reduce the competitiveness of the devices in the open market.
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All of the responding Japanese firms sell IC devices to other IC pro-
ducers and users in Japan and export to other markets. Eight of the companies
listed the methods of distribution they used in Japan and overseas. In Japan
and Europe, direct sales and sales to distributors were the most commonly used
methods. Exports through sales representatives were uncommon in these mar-
kets. In the United States, direct sales and sales through manufa

addition, three Japanese producers used trading companies whgg e
the U.S. market.

Research and development.--Questionnaire res
nese producers increased research and development ex
lion in 1974 to $199 million in 1978. The largest increas

res om 875 mil-
ccuirged in 1978,

when expenditures rose by 52 percent. See table below.
Research and de\xpnen ®
grs (@

(1,000 dolla®s)

1974 ?géi\ig?5>7\f> 197&3§i§§2§977

Country f f 1978
Japan------ — 75,@§§;§§§§§§007 : inigf? : 130,936 : 199,207
(o (O :

Source: Compiled from data
U.S. International Trade Co

i &Qiﬁ/respdgib\ﬁﬁyquestionnaires of the

Ja ;§§;§§§oducers were accomplished in

general funds. One producer indi-
fynds came from retained earnings, and
vernment sources.

ui pnent.--Japanese producers’' investment
459 million during 1974-78. Japanese pro-
divalent to about 14 percent of U.S. invest-
iod. Production equipment accounted for about 81 percent
mefit, and plants and plant improvements accounted for about 19 per-
cent. About)\* * * percent of the expenditures were invested in Japan; the
remaining * ¥ # percent were invested in Malaysia, the Republic of Korea,
Singapore, and Europe (not separately provided by country). Japanese invest-

ment followed the same investment trend as U.S. investment after the 1974-75
U.S. recession.

Investment in plants and plant improvements.--Japanese invest-
ment in plants and improvements decreased from $9 million in 1974 to $4 mil-
lion in 1975 and then increased to $30 million in 1978 (table A~63). The
largest increase in plant investment occurred in 1976 when expenditures
increased by about $17 million. (% % *.) Total Japanese investment worldwide
in plants and improvements during 1974~78 is shown in the following tabulation.




Investment
Area (1,000 dollars)
J B PRIy e i wRK
Europe 1/--- - - Fokek
Malaysila—mmrmmmmmme oo e e i e wekd

Totglemm—=mm— —— v 88,855
1/ European investment by countries was not separately ggovig?ziiiiﬁ

£\ nt in
production equipment increased irregularly from $3 ion 1974 to $142
million in 1978 (table A-64). The largest increase took placeyin 1978, when
expenditures almost doubled. (¥ * % ) Total worldwide anese invest-~
ment in production equipment, for the period
the following tabulation.

Area
Japan ———————
Malaysig——r——=mmmm e m—————
Republic of Koreg————————m==-
Europe 2/- - j;;>
Singapore~~-~~--~*-~2§if akad
Totgl=————~— - G?ii}ﬁ 370,131

For /ikvestment iﬁ§§§§§gfz~1n the past, restrictions have been

investmen ‘W) Japanese semiconductor industry. The only
caded in Texas Instruments, which was first estab-
33 avjoi e with Sony. At the time the joint venture
ached an rstanding with the Japanese Government that 50

patents would be disclosed. 3/ Sony divested itself of the arrange-
’71, allowing TI to obtain 100-percent ownership.

Without TI's strong patent position in 1968, it is unlikely that it could
have established a production presence in Japan. At that time, Japanese pro-
ducers were using TI patents to produce integrated circuits and were incorpo-
rating these circuits in end products exported to the United States. TI
threatened to obtain an injunction prohibiting importation of these end prod-
ucts in the United States. Since then, Japanese laws have been modified to
permit foreign control of manufacturing or sales establishments.

3/ Japan Fact Book 1978, p. 63.
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Western European industry.--Producers of integrated circuits in Western
Europe fall principally into two groups--vertically integrated
electronic equipment producers whose presence in Europe predates
semiconductor era, and subsidiaries of multinational semiconducto

were purchased or established in Europe after World War 3. Q~§pa1
native European producers are N. V. Philips of the Netherland ehs of
West Germany, and Thomson-CSF (Sescosem, the Thomson Jivision)

of France. The General Electric Co. Ltd. (not affi i e General
Electric Co. of the United States) and Plessey Confpan the United
Kingdom and SGS-ATES of Italy are also producers of not six of the
producers were sent Commission questionnaires ined to
participate. Other principal foreign producets e subsidiaries of such U.S.

K& N ild Ca Qe Uo S-
subsidiaries command a strong presence i \Western rope b market share
S.

co pRion of

a large multinational firm with g f mof >h§9 $16 billion in 1978,
of which more than $12 billion wek tro ptoducts. Philips has
facilities in more than 60 co Phi emiconductor operations
have production plants in many, the United Kingdom,
and France. In additi nt of the equity of Signetics

Corp., a major U.S. regrat uits located in Sunnyvale,
aciligi ucing semiconductors in at least
u complete line of integrated

Calif., and operate
four locations.

ally integrated multinational firm,

ad gross sales of more than $13 billion in
electronic products. Subsidiaries are
outh America, Africa, and Asia. With the

Y the equity of Advanced Micro Devices, a major

/in October 1977, Siemens is in a position to become more compe-
€ith the U.S. industry in integrated circuits.

Prcducers.--N. V. Philipso am nfabrik% the Netherlands is
e %

Thomson-CSF, headquartered in Paris, had sales of $3 billion in 1978, all
of which were of electronic products. Also a multinational, vertically inte-

grated firm, it has industrial and commercial subsidiaries in Europe, North
and South America, Africa, and Asia.

The General Electric Co. Ltd., with headquarters in London, another ver-
tically integrated multinational firm, has subsidiaries in Europe, North

America, Africa, and Asia. Gross sales in 1978 were nearly $6 billion, of
which 60 percent were of electronic products.

1/ Semiconductor Industry Association, State of the Semiconductor Industry,
June 13, 1979,
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SGS-ATES is the surviving Italian firm of the original Societa Generale
Semiconduttori. Since 1978, it has been an electronics subsidiary of the
Government contrclled by Instituto per la Reconstruzione Industriale, and is
virtually the only Italian company with a complete line of semiconductor

products. Total sales of SGS-ATES in 1976 were $65 million, of which 88
percent were in components.

A key factor in the strong presence of U.S. firms in Eqyop
their access to advanced technology developed and produced indkhe
States prior to introduction in Eurcope. Faced with sme
kets, native European producers have funded less rese
have delayed production of advanced techmology until
economies of scale and unit prices have fallen.
Mackintosh Consultants, Inc., that U.S. firms i

the integrated circuit industry.

Production.-~European production tegrated

o .
value from $343 million in 1974 to an es 642 millil
A-65). The member countries of the conomic C
tod\ v
e

over 90 percent of total Eurcpean pro e in 19%8.

<

Of the EEC countries, West Ge producer in each year,

with its value of production s 12 million in 1974 to

gasi
$250 million in 1978. It ac 3 en the European total in
1978. The second larg peak pypoducer ¢ United Kingdom, with
values of $100 million /in 19 6 $147 \mi n, or 23 percent of the
European total, in 1978.
v\<§§§§§gest European producer in 1978 with

Diion in 1974 to $84 million in 1978,
I 1975. The production trend for Italy

aly ti
French product igcreasing frog

except for e

was the : 3 W increase from $29 million in 1974 to $84
million in}d an i 15 million in 1975. The only other EEC
memb th\an ingtease imthelyalue of production was the Netherlands with an
incre i : 1974 to $23 milliion in 1978, or more than 200
percent e only EEC member country tc show a decrease in production was

whose value of production decreased from $8 milliom in 1978 to §3
million im\1976 and remained at that level through 1978.

0f the European countries ocutside the EEC, the only sizable producer was
Switzerland, whose production increased from $4 million in 1974 to $40 milliion
in 1978. A small amount of integrated circuits value was produced by Denmark,
Ireland, and Luxembourg; however, available statistics do not segregate
integrated circuits from discrete semiconductors or components for these
countries. Other countries reporting small amounts of integrated circuits
production during the 1974-78 period were Austria, Spain, and Sweden.

An analysis of European integrated circuit production as described ear-
lier, coupled with knowledge of the latest geographical movements, acquisi-
tions by multinational integrated circuit manufacturers, and governmental
policies, would indicate certain future trends in the European industry.
Production in West Germany, the United Kingdom, France, and the Netherlands is
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expected to increase in the foreseeable future. However, producers in these
countries are not expected to seriously threaten the current dominance in
Eurcpe of the U.S. integrated circuit industry. Apparently the largest market
for integrated circuits production in Switzerland is the Swiss electromnic
watch industry, which accounts for the large increase in that country's
production during the last 3 years. However, this rate of increase is not
expected to continue since indications are that the worldwide watoh

is beginning to level off. Production of integrated circuits in
Netherlands is expected to increase because of the large re@pur = “;Y'
Philips which can be made available and because of this firm' '

the Signetics Corp. Production trends in the other Eur
discussed previcusly are not expected to 31gn1flcant1
of the European market share among the major produce

an th cation

Imports.——Except for a decrease in 19 economic down-
turn, total imports of integrated circuits by the E countries increased in
value each year from $309 million in 1974 to $597% on 1 7, or by 83
percent (table A-66). West German and Uni gdon oxg by 87 and
105 percent, respectively, during 1974~77, a i EANTS) $365 mil-
licn, or 61 percent of all EC imports. the major
importing EEC countries {(West German the Nether~
lands, and Italy), as well as aggrega of the mgining EEC coun-—
tries {(Belgium, Denmark, Ireland, g), in 1977. Only

French and Italian imports decline rom 976 peak.

The United States is th
intra-EEC imports), acg

EEC imports (excluding
2% rcent of the value in the
pericd 1974~77 (table rade \h?plled an additional 40 per-
cent, and Singapore w o €. EEC imports from Asia have
grown more rapid icaj; imports from Malay31a,
Singapore, and Tgdiwan ac YS; han 10 percent of the total in

1877. Japan is NE€ropean imports, although the value of

these articles Foom Japan incr -'1d1y from $1 1 million in 1974 to
nearly $6/piThs R 1977, t¥st grow1ng major source of imported inte-
grated ci he EE s however, is other Community members. The
growt 1mpor averaged nearly 38 percent a year.

EEC menm countries. Exports grew steadily from $137 million in 1974 to $276
976, then fell to $273 million in 1977. West Germany is the larg-
est exporter, with its value of exports rising from $58 million in 1974 to
$103 million in 1977, or by 78 percent. West Germany accounted for 38 percent
of all EEC exports in 1977. The EEC is a net importer of integrated circuits,
with imports ranging from 1.8 te 2.2 times exports during the 1974-77 period.
A growing portion of this trade is within the EEC. The trade deficit with
suppliers outside the Community fell between 1976 and 1977.

As shown in table A-69, Europe is the major market for EEC-produced inte-
grated circuits, with an export value of $196 million, or 75 percent of total
exports in 1977. Exports to European nonmarket economy countries increased
from $1.8 million in 1974 to $4.6 million in 1977, but was less than 2 percent
of total exports in the latter year. EEC exports to Asia totaled $22 million
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in 1977, with Singapore the largest single Asian market, accounting for 44
percent of the total. Exports to Japan were 21 percent of the total Asian
value in that year, but less than 2 percent of total European exports. The
United States is not a large market for European integrated circuits, account-
ing for less than 4 percent of total EEC exports in 1976 and 1977.

estimated $1.0 billion in 1978 (tazblie 4-70). The largest
in 1978, when apparent consumption rose by an estimated 68
sumption in 1977.

The ratio of imports to apparent consumption,
percent in 1976, remained fairly constant at about 45 p
pericd. Although import statistics for 1978 3
that imports sharply increased in that year, ¢

ent \For the 1974-77
le, it is believed

end-product producers will become more 4
circuits particularly the data processing
production increased from 18 percent in
to 23 percent in 1977.

sggigéuntries for which
@grated circuits in
d d Luxembourg were

cit in each year.

Trade balance.--During

each year (table A-71). Belg;
treated as one group, which

integrated circuits increased
from $171 million i

de balaqc
23 mil 977; however, in 1973, it
decreased to $117 mi 977 rmany had the largest trade defi-
£
wQ h

cit ($130 million), £o v t Kingdom with $62 millicn, the
Netherlands h $55 mil 7, Fr

miilion. Sev 1/EEC member

industr S0 nment compi ]

deficits

$50 million, and Italy with $§il
nternational Trade Flows

are making serious efforts involving
in attempts to reduce these trade

Th .S. industry and its foreign subsidiaries played a dominant role in
exports by the world integrated circuit industry during 1974~78. The combined
exports of integrated circuits by the U.S.~owned industry, the Japanese-owned
industry and by the EEC industry 1/ grew in value throughout 1974-78 except
for an ll-percent decrease in 1975. By 1978, world integrated circuit exports
totalled about $1.6 billion, compared with $705 million in 1974.

In each year the exports of U.S. plants and U.S. foreign subsidiaries
together made up the largest share of world exports, but the U.S. share
dropped steadily from 91 percent in 1974 to 79 percent in 1978.

1/ Specific data on exports by EEC foreign subsidiaries are not availsble,
but the information available clearly indicates that exports by such
subgidiaries are comparatively small.
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Almost all of the loss in share cf exports by the U.S.-owned industry was
accounted for by an increased share of exports by the Japanese industry. 1In
i

h ar
1978, Japanese producers' exports were valued at * % % pillion, % ¥ * times

n

L]

the ® % * million in 1974. If intra~EEC trade is excluded, EEC ipdustry
exports amounted to about $108 million in 1977 which was 83 perce above the
$59 million in 1974, However, the Western European industry shar combined
world exports dropped from a peek of 12.5 percent in 1974 §e>7, ¢ in

1977.

r the
ries'
74 to * % %

U.S. industry than for the Japanese industry. U.S.
share of U.S. industry exports increased from % % ¥
percent in 1978, whereas the Japanese foreign s;
from * * % percent im 1976 and to * % % percent\Gf toral expdfts in 1978. The
smail world share acccunted for by Japanese prodyxf foreign subsidiaries

reflects a large increase {172 percent) in anese
industry’'s home base.

The role in exports played by foreign subsidi

The Eurcpean market remains
United States. Of industry expor
States during 1974-78, most were
the United Kingdom, and France.
States in that pericd went to Ja
to 20 percent in 1978.

ts from the

the United
in West Germany,
from the United
percent in 1974

For U.8. industry

i important markets. 1In 1978,

* % % percent of the total.
Japan were limited in 1974-76. 1In

hipped to countries sia and in

two markets received more than

Exports by Japanese—owned foreign

a1l throughout 1974~78. 1In 1978, they

the exports from Japan. About * % % of the

in 1978 went to ¥ % % and the * ¥ %,

[a]
e
[¢]

important merket for exports from the United States whereas developing nations
in Asia are the most important markets for U.S. foreign subsidiaries exports.
ie

For exports from Japan and its foreign subsidiaries, the growing markets in
the developing countries in Asiz are the most imporiant.

U.S. imperts about doubled from $584& mill
1978 and the major sources throughout the perio
foreign subsidiaries. In 1978, imports from U
over 90 percent of total U.S. imports of integrated cirvcuits. These imports
came principally from subsidiaries located in the Republic of Korea, Malaysia,
and Singapore. A large share of the wvalue of U imports enters duty-free
under the provisions of TSUS items 806.30 and 807.00. The share entered on a2
duty-free basis rose from about 43 percent in 1974 to about 61 percent in 1978.

d were the U.S. producers’
.8. subsidiaries accounted for
a
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Imports by U.S. producers' foreign subsidiaries about doubled in the
period, increasing from $187 million in 1974 to $370 million in 1978.
Throughout the period, the larger share of total imports by this group con-
sisted of imports by subsidiaries located in industrial countries, principally
%* % %; however, total imports by subsidiaries located in the deQsloping
nations grew more rapidly (especially in the case of * * ¥, the

importer throughout). U.S. subsidiaries in developing countri ad
their share of such imports from ¥ * % percent in 1974 to < *’é§2§%§§;>

1978.
Factors Adversely Affecting the U.S. i§§§§Q>

In the Commission's questionnaire,

list the tariffs encountered recently in
describe any nontariff barriers to expor

iy N
those nontariff barriers. The nont ‘ § were &:
respective nation's industry and by \i® ign Subsidiar Jes«
ted circuits applying in

value of U.S. exports

co 8)) such imports are classi-
e ature.

ed
in

Trade barriers

se fi1?~ were asked to

st ai arkets, to
LT nd to document

exports by the

of these items in 1978. Q ie
fied under item 8521 of the Brusp drif

a common exter vValorem. U.S. producers feel that
this duty ra rts, and have expressed disappoint-
ment that no ;s§>negotiated during the Tokyo Round. Two

Japanese i i B miission's questiomnnaire specifically
identi

Tariff rates fdc ated circuits in most major
foreign markets exce cent ad valorem. The EEC levies
e

QQSEEug Kong and Singapore, all major Asian countries
ports of integrated circuits maintain tariff barriers higher
ate of duty. Japan applies a2 12 percent ad valorem rate.

Asian countries apply tariff rates of between 20 and 30 percent
imports of integrated circuits. S8everal producers have noted,
however, that Korea and Taiwan exempt or rebate duties on items used in the
manufacture of products for export. Malaysia and the Philippines provide free
trade zones where imports also receive duty-free treatment, and may be used in
export assemblies.

U.S. and Japanese producers' responses indicate that high tariffs are
most burdensome in markets where the local IC industry has reached an
essentially equal level of technclogy. In such markets, a substantial tariff
duty either reduces the price competitiveness of imported circuits or forces
the exporter to absorb the added cost. The Japanese and the EEC rates of duty
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can be effective barriers for this reason. In situations where no equivalent
tocal product exists, high technology products are not usually excluded in
high tariffs. U.S. exporters of integrated circuits report tht the

technological edge enjoyed by the U.S. industry is an essential factor in
successful selling overseas. 1/

Several U.S. producers exporting to Europe complained of the
barrier created by 'rules of origin'. Due to trade agreements in @
between the EEC and the seven members of the EFTA, non-agricult £

between the members of these organizations has been duty frée.s 977,
EFTA countries retain their differing external tariffs for es,
however, and only goods originating within the free-t he duty

concession. In order to prevent non-member exporte s

member country with a low external tariff, then re-exporhing t ther,
higher-tariff, member countries on a duty-free basi d "rules of
origin" have been worked out. 2/ These rules 1lfmi of imported
materials an item may contain and still receive xee treatment when it is

exported within the free trade ares. 3/
In the case of integrated circuits, Wy oducers ha

; : o ;
rules of origin, limiting the value c@upone he finished
st

product to less than 5 percent, serio veness of their

g et
products by limiting the market or i th f a manufacturer
in the EEC/EFTA free trade area th i d fﬁtegrated circuits.,
3 erns the Japanese
s \officials feel that the

ormal value in trade, they
purpose practice is called "customs

th an, the added costs are
1y\explained, and that the process is

<

Another barrier alleged b
customs valuation practices
invoice value of imporg 2
raise this value for #griff du

uplift”. The U.S. induktry ciai
arbitrarily calcubated aQq in_a
time consuming 4pd expenstwe

firms producing integrated circuits
ionaire to document nontariff barriers
ees markets. These firms alleged that

their exports exist in Europe, Latin

pan. Almost no evidence supporting these
allega ¢ was Bffered in the questionnaire responses, despite the specific
Commissiog\request to cite laws and to document the existence of trade
barriers. “This lack of documentation is partially due to the extra-legal
nature of many of the barriers. Therefore, much of the information contained
in the following section was gathered from previously published sources. The
thrust of the respondents' claims are noted and supporting material from
secondary sources, where available, has been added.

1/ Proceedings, p. 73; Second Supplemental Submission, pt. 1, p. 2.

2/ U.S. Department of Commerce, Overseas Business Reports, OBR 78-03,
Business Guide to the European Common Market, p. 5.

3/ U.S. Department of Commerce, Overseas Business Reports, OBR 78-04, EEC
and EFTA Rules of Origin Governing Preferential Trade, pp. 2-6.

4/ U.S. Department of Commerce, Office of International Trade Policy,
Inventory of Nontariff Barriers (hereafter Inventory of NTB's). These

?aterigls were gathered during the trade negotiations of the Tokyo Round,
975-78.
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Japanese firms producing integrated circuits also responded to the
Commission's questions concerning nontariff barriers. Their responses lacked
supporting evidence, but are included in order to show a foreign perspective
on the problems of nontariff barriers.

Restrictions in government procurement.-—-U.S. and Japanese producers
of integrated circuits reported some difficulties with foreign
procurement practices. The majority of the responses, however,
Uu.sS. firms, focused on the refusal of foreign state- owneé<§el
agencies to use forelgn—made equipment or equipment containing
quantities of imported compoqents, This is an 1mpert
use of integrated circuits in telecommunications eq
growing rapidly. Of the total telephone systems o
state-owned operations account for over 80 percent, 1/

Iorexgn public post, teiephone and telegraph a-:w .
Approval procedures for equipment purchases by these pgenci inly in
developed countries, are designed to limit the use ofimp ipment. In
addition, standards and specifications

equipment, are often arbitrary, and

technical specifications and standa
These difficulties reinforce prevgrﬁ'

ed) or unavailable.

and the EEC for
équipment is
sales of telephone and
switching equlument to Euro e g e/ sourcing. Access to the

I r¥stricted. 2/ 1In additiom,

most PTT authorities £ h of the locally-produced
equipment must also ource N of the European PTT authorities
is subject to t n e negotiated during the Tokyo

Round, and the eYecommunications market is still
under negotif :

dmmunity policy dictates that sizeable
ompetitive basis without regard to

1/ U.8. International Trade Commission, A Baseline Study of the Telephone
Terminal and Switching Equipment Industry, February 1979, p. 32, (hereafter &
Baseline Study).

2/ 1bid, p. 32.

3/ Joint Statement by the Governments of Japan and the United States, June
2,71979,

4/ U.S. Department of Commerce, Overseas Business Report, OBR 78-03, A Busi-
ness Guide to the European Common Market, pp. 7-8.




Several U.S. producers complained of discriminatory purchasing practices
employed by European government or PTT authorities. For example, govexnment
procurement in France is restricted to a efe

preferential list of suppliers” that
gives highest priori ity to locally~owned companies, followed by foreign
subsidiaries located in Frznce and producing in France or the . These
priorities are informal. The Italian Government and 1its agencie
ordinarily purchase an import unless domestic sc;piies c
needs. 1/ The Italian telecommunications services are cgé
government —-owned holding company that has maiority
only major native IC producer in Italy. ZLocal supp

PTT authority are required to use SCGS~ATES integr
of military contracts are encouraged to do the same wh

restrictions in Italy alsc are informal. A larse Japanesg producer also noted
that the French and Italian governments show ‘strong preference” for locally
produced products.

In the United Kingdom, government stx

including integrated circuits, are conpaine
Requirements for Electronic Comyon@p;sf€§§gé
pally in procurement for defense,
ing the presence of an officiel
major U.S. producer cemyiained
ment contracts, it was nec
through "heavy bureaucratig
in U.S. competitiveness.

omponents,
Cennral

evPreteG as requir-
e United Kingdom. A
Q&he standard on govern—
poried components
inferred to mean some 1o0s8s

One Japanese gz
is difficult to sell

ts noted that, in general, it
nother reported that the "Buy

3

licies will undoubtedly affect

Japan is, for the most part,
decentralized, depends heavily
ather than on ;ablic bids, and

e
who generally maintain close
Although official government
Yion barring the use sf ima@rteé gocds no longer applies, official
ative guidance and custom administration are believed to restrict
of foreign products. 2/

(=N
0

purchases

Nearly every U.S. produce
purchases of U.S. integr <

ported barriers to foreign government
rate i
refusal of the japﬁnase ?TT

3

sted as a significant barrier the
ippon Telephone and Telegraph (NTT),

tions equipment or eguipment using for-
an agency of the Japanese government,

c
eign components. ﬁTT is not 1it
tion,” wholly-owned by the government and is

but a "public service corpora

1/ U.S. Department of Commerce, Overseas Business Report, OBR /8-26, Market-—
ing in Italy, p. 11.

2/ U.S. Department of Commerce,
ing in Japan, pp- 12~13; Inventory o

nesg Report, OBR 78-14, Market-

4

)
o]
o
[¢3]
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subject to executive znd legislative review of its operations. Officially,
NTT sets its own procurement policies.

Discussions between the U.S. Depariment of State and NTT officials im
mid-1978 indicated, that while NTT's stated procurement policy is
open tender, in practice NIT negotiates most comtracts on a noncom itive
basis. In some cases a selective tender arrangement is fo owed ich
procurement officers qualify firms for bidding from a list o j
companies. Through private contracts and selective tengder
purchases to designated suppliers * ¥ %, 1/

in June of this year, the United States and Japan ix
statement endorsing the concept of ‘'reciprocity of
1d_he grante¥ access to NIT's
U.S. telecommuni-

cations market. Implementation of the agresment be de . however,
for up to 18 months, while specific areas to s\are
negotiated. 2/ Q

Private industry purchases. ¢tahke or re by foreign pri-

vate industriss to purchase impor
U.S. exporting firms. In some casges

difficulties created by other b
trols, import licensing and &f ds
Kingdom azre major market T\ U

In Italy, it was reporfed th
cations industry requited thal
purchases.

ci 'tgbﬂ.s reported by ten
véd ‘to be due to the
oreign exchange con-

a, France and the United
™ refusal was experienced.
: e to the private telecommuni-
efer \Q ven to SGS—-ATES for IC

A\

It was i8(apam h ”*\33&& restrictions were deemed to be most
—3 -esponses, four mzjor U.S. producers said Japa-—

~i\<;stributing integrated circuits will gener-—
Xy only when they are unavailable from a Japa-

S satigony end confidential submissions support the
hak Japan, basically, we have been denied access to the mar-
vt /was 27leged that such barriers although not, as a rule, based on
law, were\pervasive, and that, "in spite of years of aggressive attempts' to
sell therd, local suppliers were normally preferred. &4f

i1/ A Baseline Study, p. 33.
7/ Foint Starement by the Governments of Japan and the United States, June

2, 1979.

3/ Proceeding, p. 73.

4/ 1bid., p. 73; Second Composite Supplemental Submission to the United
States International Trade Commissien, Investigation No. 332-102 {hereafter
Second Suppiemental Submission,, June 15, 1979, parts 1 and 2.
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Some reported experience implied Japanese government involvement. It was
reported that sales have been cancelled after application to MITI for an
import license, and that this was due to telephone calls received by
prospective purchasers asking why they were importing when essentially
comparable domestic products were available. é/

More generally, U.S. producers insisted that a "buy~-national sychology
pervaded much of Japanese industry. To thwart transactions, the
ducers say, prospective Japanese buyers have insisted on cofypli
trary standards, have requested sensitive proprietary inform
topics as production yields and internal company organizgtiqn,
closely inspected samples, and asked detailed questig th duction
process, but without completing the sale. U.S. expotfe omplained that
"buy-national policies forced them to rely on distributorg§\who Were "weak"
and not really interested in selling the product

stateme of an execu-
do t to buy

These marketing difficulties are summed up
tive of a major integrated circuit produci firms:

our products; they are looking for excuses not\to buy-them a information
%5

to help the domestic (Japanese) industry.)
| S
Obstacles to the establishm o oﬁéign ies.--U.S. and

sub
Japanese producers of integrated ci it§Q§§§?/éske (} Qééir manufacturing
331 the
o

ts, and to identify
any foreign government policies tended t i¥it or impede establish-
ment of foreign subsidiaries,j es d§§§§§> affiliations.

All respondents in%§§§§§§556 that manufacturing or sales
subsidiaries in forei re es i 0 support a sustained export
effort. Technical ser a 1p with customs procedures were
listed as reaso presenge” in the country was necessary.

Most responden felt that a manufsN

market would

i®g facility in a foreign overseas
Qts\ sart because buyers have more confidence
C ﬁ" y 2

' livery when dealing with a local

lency in the foreign market also helps to

] gson given for locating manufacturing facilities in certain
cduntries is to assure significant access to some foreign markets.
U.S. produedss in particular supported this claim. Seven firms maintained
that to sell” in Europe or Japan a manufacturing presence was necessary to
overcome such barriers as tariffs, buy-national policies and attitudes of
public and private enterprises, or any competitive edge based on local low

factor costs. Access to important foreign PTT markets also requires local
production facilities.

1/ Second Supplemental Submission, parts I and 7.

2/ Second Supplemental Submission, part 1, pp. 3-4.
3/ 15id., p. 4.
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Thirteen U.S8. firms and one Japanese firm reported foreign government
policies that prohibited or impeded direct investment in subsidiary firms,
joint ventures, or other business concerns. U.S. firms most frequently cited
difficulties in establishing marketing or manufacturing subsidiaries in
Japan. In his testimony for the Semiconductor Industry of America, Mr. Robert
Noyce, Vice Chairman of the Board of Intel Corporation, stated that

the Japanese, with rare exceptions, have effec
tively prohibited both the comstruction of foreigg

plants in Japan and foreign investment in exigtin
nese semiconductor companies. They have ev
the formation of sales subsidigries in Ja

Instruments in
C production patents
from the Japanese unless access was grant Wi t rights,
exports of Japanese products using integrj%§§§§§ aJpeen chal-

lenged. 2/

Although foreign ownership of ¢
are now legal in Japan, establishmg
U.S. producers feel that this diff
that enormous market. 3/ This bes
men who feel that acquisition
not as restricted. i
of Korea restricts th
producers also report

b

ownership, and that F

® limit exports to

fair by U.S. business-
n interests is generally
>\u'»‘ stated that the Republic
‘%aﬁ, irms by foreigners. U.S.
Sormit majority foreign

!

2N\ ¥ intended to protect consumers by

31ity, reliability and safety, technical

rade barriers if not drawn up or adminis-—
Four U.S. producers of integrated

producers stated that standards constituted a barrier to export to
Japan. In“iestimony before the Commission, Robert N. Noyce, Vice Chairman of
the Board of Intel Corp. stated that "businessman after businessman from the
United States has been rebuffed by the Japanese on the rationale of noncom—

1/ Proceedings, p. 74.

2/ Ibid., pp. 76-77.
3/ Second Supplemental Submission, part 2, p. 6.




pliance with standards."” He maintained that U.S. firms bidding on contracts
were not given access to the specifications or standards associated with the
components to be supplied, or were disqualified from the competition based on
secret supplements to published standards. 1/ A major U.S.-based multi-
national corporation reported that "unwritten standards’ made ¢empliance with
Japanese government or NIT requirements z11 but impossible.

Foreign producers, it is reported, are not allowed t® pa in the
formulation of industry standards in Japan; and are not notd imely
or convenient manner of the nature of changes in mandato , a vivid
contrast to the characteristics of U.S. standards fofafalabion. large

U.S. electronics firm maintained that standards fof /@
to exclude foreign products and that this exclusion ext
standard-development stage when interested fore
pating. In addition, provision for overseas (&S
for Japan is lacking and application of standarsk
One major U.S. exporter of integrated cifduits al
tions vary for imports, pointing to "discri inatory—tfte
standards at point of entry. NTIT stand
ponents are often design, rather th
pliers not well acquainted with the
Moreover, equipment development fg
local suppliers, making some of th
closing the contracts to all

ent tended
ed Bdck into the
e not partici-
of components destined

imports uneven. 3/

ipment and com-
ing outside sup-
ificati t a disadvantage.

plag &he laboratories of
%iiiéa y information and
nggg}cs standards certification

¥*ier to sales. Standard BS
guponents of Assumed Quality, is
dards TgstiruZion. It is currently specified in
lecofmunigations contracts, and the use of cer—
qéSi p&ivate applications. 1In order to com-

15:55 ategrated circuit must be accomplished in

U.S. producers also ted &ha
process in the United Kidg co
9000, General Requirehents fo lectron}
proclaimed by the Bri

1 inspectors are located. This effec-
om certification. Enforcement of the stan-
Rarticularly lax when the imported types of
3:1y. Currently, BS 9000 standards and those of
cal Standards Committee (CENELEC) are being harmonized.

1/ Pr§§$edings, P. 78.

2/ Ameriéan Chamber of Commerce in Japan, White Paper on United States-Japan
Trade, May 1979, p. 16.

3/ 1bid., pp. 16-17.
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Closed—-end markets and distributor practices.-—In testimony before
the Commission, a representative of the Electronic Industries Association of
Japan stated that market access in semiconductors is not as easy in Japan as
in the United States due to the historical development of that industry in
Japan. The Japanese semiconductor industry developed from end-use product
manufacturers who perceived a need for semiconductors and filled by creat-
ing their own production capability. In other words, "what the U, roducers
exporting to Japan face is essentially a captive market si¢uatiems

Commission staff. U.S. producers accounting for appr0x
domestic IC output reported that * * * percent of theld
were to related entities, i.e., to captive end markets. Japanese IC
producers who responded to the Commission's qugstionnaire aggount for more
than 80 percent of the IC output of native Japan irms. These firms
reported that only * * * percent of their domes hipments re to their own
captive end-users. On this basis, the U.S\\marke ) intggg%%i?bcircuits is
e

more dominated by captive producers than is e Japanese zi

The U.S. industry has repeatedk nedin this
Japanese firms will purchase importe
technology unavailable locally, b
items begins in Japan. 2/ The le
producers would reinforce thig
account for the marketing di
preference of Japanes i

tigation that
efrafied circul hat are based on
a dro eq>production of these
i cBbion by Japanese IC

, ive

pa <g§ééyut could not alone
i epa .8. exporters. The
anese Qr § seems more significant.

U.S. producers
complain that agsess

o have exported to Japan also
denied. One U.S. firm engaged in

gave better aflese buyers than to the U.S. exporting
firms. "we have no access to the finest most
competi srced to use inferior distributors, . . .
often ali n barely hold their own financially." 3/

Justry spokesmen deny that their market is closed
\gkporters. They feel that, in addition to the "captive market"
problem\U.S. exporters lack an understanding of the Japanese market and have

failed toutry hard enough to make sales. 4/ In testimony before the
Commission, SIA spokesmen blamed trade barriers for their lack of success in
the Japanese market. They claimed thay many years of intense effort and much
investment have been devoted trying to develop this market in at least one
case, the sales staff was native Japanese, and not hampered by cultural
problems. 5/ '

17/ Proceedings, p. 219.

2/ Ibid., p. 73; Second Supplemental Submission, part 1, p. 2.

3/ Second Supplemental Submission, part 1, p. 4, and part 2, p. 5.
4/ Electronic News, June 11, 19795 Proceedings, pp. 295 and 260.
5/ Proceedings, pp. 76 and 159.
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The native European IC industry is also characterized by vertically
integrated electronics firms that consume a substantial portion of their own
IC production. The U.S. position in this market is quite strong, however, due
to the presence of U.S. manufacturing facilities and the commanding
technological lead embodied in those facilities.

Import licensing.--Import licensing involves the submission of a
special application or documents to one or more government bodies
condition for the right to import goods. If licenses are apt 4
granted, the costs, delays, and uncertainties associated wit
detract from the competitiveness of imported goods relabi
products. In addition, licensing is frequently used
quantitative restrictions on imports. In recent ye&rs,
non-automatic import licenses to control trade has declin
used principally in developing countries. 1/

More than half of the U.S. exporting produdet
that responded to the Commission's questiondaire

licensing requirements in their export marke Thrée—qua
cated that the licenses constituted a si icaat barri r ir exports in
certain countries. Although three mAj nes&>IC prédutery identified
T o
si i

countries where licenses are required S,
fic @de barrier.
grated ufts identified Brazil, the
s as countries requiring

maintained that these requirements

U.8. and Japanese producez

Republic of Korea, Taiwan, a

import licenses for impesxt ir p One major Japanese firm
stated that the delayg receyd import licemses in Italy,
France, and Brazil pre teyCustomers who required it, and

thus constituted
licenses were
procedure.

1 U.S. firms also noted that
dde to delays associated with the

¥epondents to the questionnaire as a coun-

led b SN
.out (\:{x

£ry where §$1 tes a serious barrier to trade. For most
imporks B 1 qlires aQpdRRAit. Regulations require that a very complex
folXos adure be car;?gg out before the permit is validated, all time-
consumdng’ And cegtly. One Japanese firm alleged that Brazil prohibits the

importatidn of circuits for use in computers and another firm maintained that
local govargments in Brazil.impose a quota on the permissible value of IC
imports per company. No U.S. firms reported similar restrictions.

Mexico is liberalizing its import licensing system, but as of mid-1978
half of the items in Mexico's schedule of import trade still required licenses

for importation. Mexican firms may not place orders abroad, nor attempt to
receive shipped goods until import licenses have been acquired from the

Secretariate of Commerce. License applications are evaluated by industry

1/ U.S. International Trade Commission, Interim Staff Analysis of Nontariff
Agreements, Vol. 5, Import Licensing Agreement, February 1979, p. 1.
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specialists to determine whether items are 'essential™ before a license is
issued., 1/

Five U.S. & s firms claimed that France and Italy require
licenses for import tegrated circuits. Two Japanese firms alleged that
these countries “strict" quotas to IC imports, but sgme U.S. firms
felt that the sot a serious barrier to their expor One firm,

an industry leader, comp
producer copined that, im

ma jor markets. :
Financial controls and prior deposit requ;fggint <-Farxetgn exchange
£ pa n
and

her major

re
ained of delays, not cancellations, and
ge in

neral, licenses did not constitQte (D3

controls and other regulations on the method or timifg v for imports
make trade more difficult by increasing the administrati inancial cost
of selling overseas. Required prior deposits p to sevaxal times the value
of the import shipment are, in effect, a tax oR transaction, tying up
working capital without payment of interegf and \ g the osit to adverse
exchange-rate changes during the months th the i

1t 1 i
Four U.S. firms and one Japanesg f g1 they h tered these
practices in their export markets. ces arelfo to be most common
in developing countries, mainly fo . e A-72 lists major
foreign markets for U.S. exports O sGthat maintain

r rements.

restrictions on trade payment d
Customs procedugg@>£§§§22¢p‘ ntagiQmy-=gomplex, arbitrary, or dila-

s
tory customs procedu; a oﬁ§§§£§ke a \égiiﬁéive trade barrier by adding to

the administrative c¢ orting. QI r responses to the Commission's

questionnaire, U.S. ortd rated circuits identified several
either\impsded the sale of their products or
S

co

oms procedRriS > ustoms procedures were seen as

riers 8} producers of integrated circuits only in
s described below are based on the Japanese
and 1 visions are closely followed. U.S. exporters

An official of one firm stated that inspection of routine imports of
integrated circuits by Japanese customs officials is so thorough that the
boxes are 'virtually ransacked,” and each circuit package individually
handled. These problems are the result of the provision of the Japanese
tariff law requiring an item count if, as with integrated circuits, the duty

1/ U.S. Department of Commerce, Overseas Business Reports, Marketing in
Brazil, OBR 79-16, pp. 13-14.
2/ Inventory of NTB's.
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is levied on a per item basis. 1/ 1In addition, advertising materials in a box
are not allowed entry if not specifically included in the contents list. The
official contrasts this treatment with the random inspection practices of U.S.
customs agents, and feels that the exclusion of the advertising brochures is
simple harrassment. 2/ Strict adherence is the norm, and "once the import
deciaratlon (including a descr1ption and 1tem count) has been acgepted by

stated that on imported components sent out of Japan for tes , OF
replacement, recovery of duty is very difficult. 4/ C ed by
the U.S. Department of Commerce from other exporters ghat offi-
cial procedures to justify the export and to identi dd” greatly to

the time necessary to make repairs. Sales samples enter ee, but if

they have commercial value, the samples must b otographed\and bond must be
posted. If these samples are not exported wit ar, the duty—-free status
lapses. 5/

Finally, it was reported to the Comm;§§€§§§partm nt cugtoms clear-
ance charges in excess of import duties, ty taxes umentation

fees are often imposed arbltrarlly. p o dure dly vary by
location, and unexpected delays in cl 1t in substantizal
storage charges. Because of such fom and chsumlng procedures,
many importers feel they must empl, s specialists tc expe-
dite the process, further incrg

¢ &

z équired of importers in
order to take possess - of entry varies from country
to country. enerally have few requirements,
while Japan and uire more complex documentation.
Although docum

1/ Inventory of NTB's.

2/ Second Supplemental Submission, part 1, p. 3.

3/ U.S. Department of Commerce, Overseas Business Reports, Marketing in
Japan, 78-16, p. 20.

4? Second Supplemental Submission, part 2, p. 7.

5/ Inventory of NIB's; U.S. Department of Commerce, Overseas Business
Reports, Marketing in Japan, OBR 18- -16, p. 22.

6/ Inventory of NTB's.

7/ U.S. Department of Commerce, Overseas Business Reports, Marketing in
Japan, OBR 78-16, p. 20.
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Commercial invoices covering most imports by Mexico must be certified at a
Mexican comsulate, and personally signed by the seller. Invoices that arrive
improperly executed can cause the shipment to be subject to heavy fines. 1/
Inaccuracies in the import documentation in Brazil can also bring stiff fines,
and pro forma invoices or price lists must be specially filed with the Foreign
Trade Department of the Bank of Brazil (CACEX). 2/

Non~tariff charges.--At the foreign peint of entry, U.S\exports,
including integrated circuits, are subject to a variety of
n

ta and
surcharges in addition to tariff duties. Although not normal ied>in a
d goods
1 iff bar-

discriminatory manner, the charges can add more to th
Consumption taxes.--Many U.S. (m ing par rs rely on taxes on
it

c
ta

than do tariff duties, and are considered to be a s

rier by some U.S. exporters. 3/

consumption, such as value-added taxes, commoQy raxes, and single-stage
sales taxes to provide a significant portion oY ment reyenue. Under
mport waived or
rebated on exports; that is, they are elig orde ustments.
The U.S. government uses direct taxes, 9 taxes on , profits, and
payrolls, as the major source of i 3 are not subject
to border tax adjustments under the , U.8, exporters

sd nificant portion of
s, but that many

rges. 4/ In addition, the

imports into the United Stat el froe
foreign practice of applyi e es  to\t&h ded, duty-paid value of the
imports magnifies th o port duti(@s alle A-72 lists the major

i expart int dtecircuits that apply consumption

ost European countries, is a flat
tOeach stage of transfer in the production
zoods and rebated or waived on exports.

sed in the manufacture of other products,
the tax liability on the next tramnsfer until
fdnal customer. Credit allowed for prior taxes

alue added in the production process. 5/ Thus the
ncurred by imported integrated circuits at point of entry should

}j U?SE,Department of Commerce, Overseas Business Reports, Marketing in
Mexico, OBR 78-42, pp. 21-22.

2/ U.S. Department of Commerce, Overseas Business Reports, Marketing in
Brazil, OBR 79-16, pp. 13-14.

3/ U.S. Tariff Commission, Trade Barriers Report, April 1974, Part II,
Chapter VII, p. 36.

4/ Ibid., p. 39.

5/ Ibid., pp. 36-37.
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be credited against the final tax liability of the finished products
incorporating them, and should not, by itself, constitute a barrier to U.S.
exports. Rather it is the differing systems of taxation, preventing border
tax adjustments in "direct'" taxation countries and allowing them in "indirect"
systems, that produces the perceived inequity. 1/ U.S. producers of
integrated circuits responding to the Commissions questionnaire
value added taxes did not significantly affect their competitive
the countries that levied the taxes. Three major U.S.-based fi
however, that the rebating of such taxes on exports did akgd IQ
these countries in overseas markets, thus damaging U.S. ex
country markets.

Other taxes and surcharges.--As indivated\in le"A-72, a
number of countries levy surcharges and other taxes on i rts Yin addition to

or general revenue purposes, or are intended t4
services. Harbor fees, which are quite ¢ on,
international trade in integrated circuits\}
air transportation. There were no reported
and fees, since in most cases, they amody S
value. 2/

Results of the multilateral ﬁ?%gé\

of 1979 implements the results of \¢
Under its provisions the curr

applied to integrated circuy{
percent on January 1,
its duty on these pr a thée cu
percent ad valorem.
17-percent

inNeffect

Other

ent, product standards, imports licensing, and
pan, and some developing countries are also

hese codes. If the major foreign markets for U.S. integrated
circuitsgpply the provisions of these codes, several major nontariff barriers
to U.S. ports will be lowered.

Specifically, observance of uniform, simplified rules of customs
valuation in foreign markets should reduce the incidence of abritrary or
unexpected "uplift" of the invoice of U.S. exports. The imports licensing
code mandates simplified procedures, prohibits discrimination in the granting
of licenses, and requires publication of regulations governing their
distribution. This should reduce the expensive delays associated with

acquiring import licenses. The product standards agreements should make
standards among countries more uniform.

1/ Grossman, Gene M., "Alernative Border Tax Policies," Journal of World
Trade Law, Vol. 12, No. 8, 1978, pp. 452-454,
2/ U.S. Department of Commerce, Overseas Business Reports, Marketing in . . .
series, 1978-1979,
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The agreement on government procurement requires open bidding from both
domestic and foreign suppliers, the application of international technical
specifications, and publication of criteria of selection. Because much
depends on how these codes are enforced, the impact on U.S. exports is
uncertain. The EEC did not agree to open procurement for its public
telecommunication industry to imports or to local equipment confaining
imported components. Japan has agreed to open its public telecommunications
purchases to imports, but the extent has yet to be decided. 4
that this agreement will play a significant role in reduciog re6t qn on
sales of computers and component parts to foreign governme nd i
entities.

deYeffects of
tiong 731 or 701,

In cases of price discrimination due to dumpin
subsidization, compensatory duties may be applied under

respectively, of the Trade Agreements Act of 1f in accordgnce with the
Subsidies/Countervailing Duty Measures AgreemeRk the MTN. These provisions
are substantially the same as those under , the p trade islation,
except for the addition of proof of materi inju equir ountervailing

duty cases.

On balance, the MIN agreements fsbarri rs expected to have
a small but positive impact on the cg > exports of inte-
grated circuits if the provisions(gf o¥sed in major foreign

markets. The staged reduction of to integrated circuits
imports by Japan probably wil
pericd over which the reducf}

pact, due to the long
Market Share, Research\ and Develvopmenf\\2 nvestment

Market shé?g.--Tgiiiﬁﬁéﬁgan “N;Q§§yket share is related to the signifi-
cant savings i i \‘¥~<%ealized from the experience factor:
with each OR\production for a given product, U.S. pro-
se by about 20 to 30 percent. A loss of
marke : ! in g NougeR>time frame doubling of the production base, a

costs and a loss in relative competitiveness.

ears, the Japanese integrated circuit industry experienced the
fastest\pate of growth in the world industry. 1In dollar terms, the Japanese
industry'soshipments and exports in 1978 were * * * times the level in 1974;
in comparison, the U.S. industry's shipments and exports were * * * times as
large. The different rates of growth are reflected in changes in market
share. World market share, expressed in dollar terms, accounted for by the
Japanese industry increased from ¥ * * percent in 1974 to * * * percent in
1978. Virtually all of the increase in Japanese market share was at the
expense of U.S. producers share which declined from * * % percent to * * *
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percent during the period. The small Western European producers' share
changed little during the period. The tabulation below shows the respective
annual market shares of U.S.-, Japanese-, and Western European-owned
integrated circuit industries, 1974-78, in percent.

Year U.S.-based Japanese-based EuropeanSgésgd
1974mmmmm e e e dokede ol <& Qe

[ T—— dkk dek K
1976-——-—==——- ok *kck

1977 -——~—mmmmm fekd fokdk <§§§§;>
1978=———mmmmam ok fedked *

Source: Compiled from data submitted in res-‘ Se to questyonnaires of the
U.S. International Trade Commission.

The loss of market share by the U.S. 4ndugtry and th y the
Japanese industry were accounted for ; e U.S tty's failure to
expand capacity based on conservative \of dema were largely

influenced by the 1974-75 depressior
explained in part by the relativelf
increase in the value of the ye

: h of=the anese industry is
roc]&ée in 1974 and the
e periad.
rket share is the purchase
nese producers. * * %,
. Qigi;} ers purchased these devices

nability to make comparable
ad a significant share of these
on (LSI) circuits, possibly 16K RAMs.

Another factor behind
of integrated circuit
This Japanese produce

parts. Availab
devices consi

cf the world market for integrated

for use in computers. The most advanced
d1ly available at the present time is the 16K
d before the Commission that this device is

v .S. market has been targeted by the Japanese IC industry for
penetratiQn, According to the SIA, the 16K RAM market was chosen because a
large sharevof the U.S. market in this device would provide the Japanese with
valuable production experience that, in time, would lower their costs and help
them compete more effectively in markets for even more densely constructed
devices. "A producer's fate in the 16K RAM market will determine his
likelihood of success in the next generation of integrated circuit

development.” 2/ These members of the domestic IC industry are concerned
because--

1/ Proceedings, p. 46.
_2-/ Ibido 9 p' 470

-
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/although/ Japanese commercial development of the 16K RAM
initially lagged behind U.S. development, low—pricing
practices have allowed Japanese producers in a period of
only 3 years to accumulate g U.S. market share of
approximately 35 percent in this key state of the art
semiconductor products. 1/

SIA representatives feel that the "intensified foreign <§§§§§b
the 16K RAM market will reduce the industry's profitabd¥it
to fall faster than normally, thus narrowing profit s. n
industry alleges it will have less time to realize a ret
research, procduct development, and capital equipment. This would come at a
time when the industry is facing exponentially r ased capital requirements
in order to achieve the next generation of integea circuits. Specifically,
's £ apiece in

the SIA contends that Japanese producers offered
the United States in the fourth quarter of 8, while fpric pan were
twice that or more; the U.S8. producers' pri the time 7 to $8.

In confidential submissions to t
estimated that imports of 16K RAMs =
that U.S. market in the first half
confidential submission by the
that the Japanese share hese devices would rise
to about 42 percent for ; same submission, this U.S.
producer documented U, 3 1R 2>16K RAM's delivered in each
others' markets. In § X5 the sale price for a device to
per unit, compared with the same
Japanese compan i e States of * * * per unit--about
i & These price differences are occuring
1ng shortages in RAM devices. 4/

on, U.S\U1 try sources

imately one-third of
u §%1y, an additional
er 16K RAM's suggested

ifig or unable to supply home market demand at
significantly higher prices. This has the effect of

ippling the U.S. industry and jeopardizing its ability
to form the necessary capital to compete in world
markets. 5/

1/ Proceedings, p. 45.
2/ First Composite Supplemental Submission in the Matter of Integrated

Circuits and Their Use in Computers (hereafter First Supplemental Submission),
June 15, 1978,

3/ Confidential Submission by an SIA Member, Aug. 17, 1979.
4/ Electronic News, July 9, 1979, p. 39.
5/ Confidential Submission by an SIA Member, Aug. 17, 1979.
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However, U.S. industry accusations regarding Japanese marketing and
pricing practices for 16K RAM's, and the contention that Japan currently
supplies more than one-third of U.S. consumption of these devices, are not
independently verifiable with the data currently available to the Commission
or under current market conditions. Comprehensive price data on 16K RAM's
were not provided by U.S. and foreign producers in the Commission's
questionnaire. Neither officiel U.S. trade statistics nor the tirade data
gathered in the questiomnaire are sufficiently disaggregated tg-ideqtify 16K
RAM's from other MOS devices.

In addition, a further complication in determini ror
increased imports of 16K RAM's arises from the shor iti at have
developed in the U.S. market for this LSI device. ce’May 1979, the
U.S. demand for 16K RAM's has exceeded the available sup A representa-

tives testified before the Commission in May 1979 that the\ghortage was due to
an overall "capacity short situation" in the arket that has developed

“"because of lack of investment in the perjod 2 & % {1/ One top

executive pointed out that increasing produgtion ireg a lead time
of several years. 2/ A major computer firm™s\ spokes@an d\setently that,
ade

ould conti some time." 3/
By July 1979, orders were being tak i major suppliers

through the fourth quarter of 1980,

. 3 in ear ptember indicated
that the shortage was seriously affedti -pro ugers, and fourth
quarter 1979 revenues for some fikm ' e a§§§;§-‘) 5/

ents

ing these devices to Japan

Finally, U.S. producerg, ! ¢ ;
and purchasing import K) RAM' s((1 United States. 6/ There was
alsoc testimony taken( ¥y the ssion dndi g that a major U.S. producer
may have chosen to s i 0 ‘s owing to price
i In later public statements, a

i ch\ghi were due to capacity limits that
forced his co pPoduction of products for which there
was no ot

= & ‘«\'
decision§ Wou incae ?ﬁ\‘he level of import penetration, indepen-—

deni}y\g\\ ffor

1K Progdedis pp. 113, 1G3.
g ¥ ., P. 15.
3/ Elestronic News, Sept. 3, 1979, p. &7.

4/ Ibidy, July 16, 1979, p. 49.

5/ Ibid., Sept. 3, 1979, p. 1 ff.

6/ Proceedings, p. 193; Confidential Submission by an SIA member, August 17,
1979; Electronic News, July 11, 1979, p. 24.

7/ Proceedings, pp. 113-114,

8/ Electromics, July 5, 1979, p. 96.
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Research znd development.--During 1974~78, the U.S. integrated cireuit
industry invested about $2.2 billion in research and development; 3.8 times
the $581 million invested by the Japanese industry. The data show a strong
position in research and development for the U.S. industry and, with that
position, continued leadership and large market share.

However, in each year during 1974~78, except 1975, the ratio
in research and development to shipments and exports was higher

£ investment

Japanese-—owned industry than for the U.S.-owned industry. {Baséd from
questionnaire responses, the Japanese industry invested abo R 3 cegts on
research and development for each dollar of shipments 878,
whereas the U.S. industry invested about * % * cent ive annual
ratios are given in the tabulation below.

Research and develoment as a per of shlments

and exporise 1974

(in percent &
Area ; zé@ 5 1975 f Y 1977} 1978
e o(\ o 3 k3
United St&teS"* o\x @ 3 wHE : wddk ; wh%
Ja pan = mmm—r——————— - &»&? H Q\ ' wEE g wEE g Fokdk
0 = S
Source: Compiled from é £

U.8. International

igted in @ € to questionnaires of the

pment by the Japanese—owmed
A more accurate measure would come

for lidenses and technology compared with U.S. industry payments to the
Japanese \dndustry of less than * * *, The Japanese Government is also
financing research on advanced memory circuits in its VLSI laboratories. The
most frequently reported budget allottment to the VLSI laboratory is $240
million spread over 4 years. The combined impact of the purchased technology
and the research in the VLSI laboratory had the effect in 1978 of increasing
investment in research and development in the Japanese industry to about #* % %
cents for each dollar of shipments and exports.
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A principal determinant of the level of research and development in a
firm is likely market share. The sales of the firm determine its market share
and research and development funds in a firm are usually budgeted as a
percentage of sales. Thus, 2 loss in market share may result in reduced
growth in research and development funding, producing a slower rate of new
product discovery and development. A slower rate of new prod discovery and
development is likely to result in still further loss of market are., In the
U.S. industry view, the concept of market share and how it ig i
research and development funding underlies the strategy
countries that are providing large research budgets for
circuit designs. .

Investment.——During 1974-78, U.S. industry's
equipment was ¥ ¥ ¥ times larger than the Jap
plants and equipment. However, U.S. produce
to meet demand. Based on the responses to tl
principal reasons for this condition we
estimated demand after the recent recessd
as investment efficient (provided the daz ported to @ifib ission are

reasonably accurate) as the Japanese
i§§239 industry is criti~

sbment must be committed

. During the 1974-75
uture levels of demand.
ity, foreign suppliers who
had an apparent exce : ; increase their share of the
U.8. market.

cal in determining growth and mdx
2 to 3 years before the faciligi

Based on

Commission,
and exports

. and Japanese producers to the
le to produce one dollar in shipments
§‘<§nvestment, compared with about * * *

N * % in shipments and exports for a one-dollar
ibrent compared with * ¥ % for the U.S. industry.
changes in the relationship between investment

of shipments and exports for one dollar investment in plants and
equipment, U.S.- and Japanese-based industries, 1974-78

(In dollars)

Area co1974  ° 1975 0 1976 T 1977 . 1978
United States—==—m==mm—m—e— e : ik e ik o ik g *dek o *u%
J apan——— —— — e - -2 Pt 2 F e 2 ek M ek 2 dedede

e e &

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Differences in accounting sllocations may explain in part the differences
shown. Investment in production plants and equipment in one industry could be
recognized zs investment in research equipment in another industry. An aggre-
gation of investment in research and plants and equipment in both industries
would likely be & more meaningful measure of the relative efficigncies. The
tabulation below shows the amount of shipments and exports for eadh dollar of
total investment in the U.S. and Japanese industries during 1974-7%

Value of shipments and exports for one dollar invesime
plants and equipment, U.8.~ and Japanese~based indu

(In dollars)
Area Poagrs F (%5%5 P b 1977 ¢ 1978
: A\ : :
United States——-——————————=——m————— : : R : Rl
Japan=— e e e : : FRE
Source: Compiled from data submig f the

U.S8. International Trade Commission.

in research and plants
ate that the Japanese
cutput than the U.S.

and equipment is aggregated
industry has been able

Productivity qﬁf}abor

se were also used to measure the relative
v e industries. During 1974-75, the value
employee was the larger, but in 1976-78 the
the disparity increased sharply, as shown

Shipments

and Japanese industries

(In dollars)

Area ©o1974 © 1975 Y 1976 P 1977 1 1978
United Stategs—m=—=——m—e—c e e *kk o Tl s feded kv ¢ s
Japan-———==m=m————— ° fdek o dki 3 kdek o E T Lty
Source: Compiled from data submitted in response to questionnaires of the

U.S. Interpational Trade Commission.
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However in this measure of efficiency, both the exchange rate and per-
haps Japanese employment practices bias the data. The * * % of shipments and
exports per employee in 1978 would have amounted to * * * using 1974 exchange
rates. The basis for the employment data on the Japanese industry may differ
from that for the U.S. industry. Japanese producers often use temporary
employees or contract labor inm their plants and these types of &
not have been included in the Japanese employment data. Clarification of this

problem was requested of the Economic Counselor of the Jap§1es
SS S [ X1
e xQ-«a

was not received. The data, however, indicate that the Jadane

exports per employee are rising somewhat faster than U.S.
exports per employee.
Role of governments in assisting research and developmment

In addition to tariffs and many of the NTBR\
cies and actions, governments have employ
industry. In testimony before the Commissi
questionnaires, U.S. industry representativ 3 oncern that the
governments of Japan and several Western i e providing
funds in the form of grants and loans ctor firms for
"advanced research in integrated ci: for very large
Se efforts pose a

- ed States, and that
foreign producers may be able istd¢ated—dircuits in world markets

could be depressed in phas . g when U.S. producers
nermally expect to re oOpment costs. If these costs
cannot be recovered, alliege its ability to mount future

Governmen
identified

ign research and development programs
$1.6 billion over 3 to 5 years through
out that foreign government funding is, for
the mgs 3 ‘ ‘§\\§ and development of VLSI for computer

1 5, i xesearch is less focused, and is spread over "a
¥y of pfoducts and technology, everything from automobile ignition
rough the super computers, through telecommunications networks." 4/

United States.--A U.S. Government program designed to fund state-of-the-
art integrated circuit research is being run by the U.S. Department of
Defense. Referred to as the Very High Speed Integration (VHSI) program, it is
budgeted for $201 million over 5 years ending in 1984. 5/ Although some

1/ Proceedings, pp. 42-43.

2/ Ibid., p. 83; and questionnaire response by U.S. producers.
3/ Proceedings, p. 83, table 4.

%/ Tbid., p. 137.

5/ Conversation with VHSI Program Manager, U.S. Department of Defense, Oct.
15, 1979.



76

spillover into commercial application can be expected, SIA members commenting
on the VHSI program in the Commission's questionnaire did not believe that it
would have extensive commercial use, that privately developed technology would
develop more quickly, and that the VHSI program might even "divert needed
manpower from the commercial effort.'" They contrasted this with fhe direct
commercial applications in computers that would result from the ign VLSI
programs.

tries, particularly in the areas of computer applicati
cations. A reported $300 million will be dedicated
Government over 2 years to develop VLSI circuits and to u
technology available to West German IC producers /It 1

several parallel programs sponsored by the Gove
andh\ qommunication
3 ponents elopment,

technologies. The focal point, however, wi e i
including VLSI. 2/
i111 Q;;igrants and loans
is enicouraging
. e French IC

The French Government is providi
for the development of advanced integr
licensing and second-sourcing agreeme
Swth in MOS
ts. With expanded
producers hope to

market is expected to triple by 198
integrated circuits, an area curren

reduce their dependence on i X §yi o (7S esearch would be tightly
coordinated with other Nas Mthe development of the
French computer industry. 3/

e production
intended to unite

The United Ki 3 $300 million over 3 to 5 years
to develop equiy RQnents. 4/ Some of the funds are in the
form of loans to\3 S\ Rdmajor part of the funding has been
invested i egrated circuit production firm, INMOS

Ltd. (see nts will be of a joint-venture type,
rather

o of the Eurdpean Communities has proposed a development

ed at coordinating the efforts of the EEC members in research and
development of advanced component and data processing technology. The
proposal calVed for the creation of common European standards to help unify a
badly fragmented European data systems market, the coordination of goverament
procurement policies and the opening of bidding to all producers in order to
encourage competition, Community financial aid in leasing and sales of
computers, and Community coordination and funding of research and development

program

1/ Proceedings, p. 83, table 43 Electronic News, Apr. 30, 1979, p. L.
2/ Electronic News, May 28, 1979,
3/ Proceedings, p. 83, table 4; Electronic News, April 30, 1979, p. 12ff.
4/ Proceedings, p. 83, table 4&; Datamation, August 1978, p. 73.

5/ Electronic News, July 23, 1979, p. 10.
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in selected areas in the computer and electronic components industries. The
cost of the program at the Community's level was projected at roughly $100
million over the 5 years 1978-82, and individual country programs coordinated
with the Community proposal were to have brought the total to $1 billion. 1/
No agreement has been reached on the proposal, however.

Japan.--The U.S. industry expresses concern over the Japanwsde VLSI
program. 2/ According to published reports, the Japanese VLSI
involves total funding of $360 million over 4 years, $25Qmi
consists of govermnment loans. These loans will be repaid
realized through the application of the VLSI technol
program. In addition, the Japanese Govermment, th
combined technical laboratory where researchers f ary Japanese IC
firms work together to develop the new materials and prQductien technigues
that will underlie the advance to VLSI circuifry. Since the funding has
direct commercial application, the U.S. indu “this is simply a
subsidy to the Japanese industry which permits mpanies to sell

their goods at lower prices. 3/ <§§§§§a
U.S. industry opinion reflected i ses to th ission's
questionnaire indicated that the J §g§§§§§;<brogr4§;i§> en as “'a concerted
effort by the Japanese Govermment te\eodrdingte the dawelppment of a higher
a ent lgpment, in an effort to
n the tdy market that they enjoy

level of technology, including r
achieve the same end-product dom
\Ehe Japanese program is a
United States.”

at "the American industry was
he United States govermment during

o §
Q
r
®
o
g
0]
()
.
e
1)
®
5.
=]
£
®
rh
®
"
Qs
®
W
or
o
©

ile affirming that the direct foreign
existed, these representatives maintained

Xyy with the volume sales necessary to achieve
economies and, therefore, lower prices. 6/

1/ Commission of the European Communities, A 4-year Programme for the
Development of Informatics in the Community, vol. 1, Oct. 29, 1976.

2/ Proceedings, pp. 43 and 158.

3/ Ibid., pp. 83 and 132.

4/ Ibid., p. 255.

5/ 1bid., pp. 272-275.

6/ Post~hearing Brief in Behalf of the Electronic Industries Association of
Japan in the Matter of Integrated Circuits and Their Use in Computers, June
15, 1979, p. 18.
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Table A-l.--Integrated circuits: Domestic and foreign production by U.S. firms of
wafer starts, assemblies, and finished integrated circuits, by major countries,
1974-78

{In thousands of units)

Item : 1974 ; 1975 : 1978
Wafer starts: : : :
Industrial nations: : : :
United Kingdom————==mmm : Fhk KRR k%
France————mmm o e e @ *EE *hk %k
West Germany—-—-———=—w——m- : Kk, KRk, KE%
Japan- — . EET I kikk kk
A1l other : EE 33 . Kkk - *kk
Subtotgl—=—=———————— : wmEk R EEES EX S
United States————----—- : *xE *h %k \\( *HE
Developing nationg——-—----: rEE xEE Fkox
Total--————————mmem—— kak ° ' : an
Assemblies: :
Industrial natiomns: :
United Kingdom——=———m==: HRE
France ——— : Kdk
West Germany—-———=—=m——-; K&
Japan ——— : xEE
All other—-————mm—mm———— Fk
Subtotal——=—m———————— : EEES
United States———m—=—=—=— Tk
Developing nations: : .
*h%k s ek . AR
xk% wkk wokk
*kk | rx% k%
k% ; Tkk ;
*E% Ku%
. . K%k *hk Fek
. . 3 . RK% s ik . KKK
. . wEE FEE . FEE wEE
: : *xk xkk G xkx dkk
s kkk o XTI LTI dedek . -
France : kkk . KXk . kkk o kR s
West Germany-—=——————=—- : k. LR *Ek . EEL EE
Japan-..—. . EX . EX T . Rk . L : B S
All other—-————————————— : FERE Fkk k% . EX2
Subtotal ey ki *EE *EE prT
United States———————-——; *ERE EET I wEx EETI
Developing nations: : : : : :
Taiwan— : EE T EE T T T EET I BT
Hong Kong—=——m—m—m=————- : LR L T LT T I Kk
Republic of Koreg—~-—-- : LT *R%k g LR kR o Hhk
Malaysig==——m—em—e—mmme *E% . LT k% o LTI Rk
Philippinegs~————mm—m——m : FRE . L2 fEk . L2 LI kK
Singapore——m=m———————— whk L kEE Tkk . Hd
All other~————m— e ——— Lk Fkk xRk, kkE . RR%
Subtotal==—m—m———————: B ARE . XTI TR REE
Total---=-—=—-—=————=:" 1,735,470 : 1,249,329 : 2,193,548 : 2,742,771 : 3.567.513
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Table A-2.--Integrated circuits: U.S. production of wafer starts, assemblies,
and finished integrated circuits, by types, 1974-78

{(In thousands of units)

Production of—- Y1976 f 1975 Y 1976 %{? 1978
Wafer starts: : s
Linear—-- : Fh% * Hkk
Digital bipolar-----—-—- : *rE o fx *%k %k
Digital MOS————==m=m——-— : *kk *% . K%k
Other- - *k% . kkk Tk
Total : 11,671 : 13,493 : 17,014
Assemblies: : : .
Linegr---- : k%o *%% . Fxk
Digital bipolar—---w———-: *kk . *kk o *xk
Digital MOS——=—————m=m=; *kE o K o ok
Other———- : FEk : . oKk
Total --== (7 793 : 24 @ 313,552 : 371,695
Finished integrated : 2>: %<I>
circuits: : : . .
Linear—--—-- : : QFFx k%% Fkk
Digital bipolar----——-—-: ¢ *k* xRk K%k
Digital MOS—--————=————v : *kk . *Ek% Sk
Other-- > *xk sk
772,763 + 943,710

Total 7 (q-@:\éa\je : zé&@g% 610,695

U.S. Interna 1a1 de C ission

Source: Compilef\from €é§subn%§§§§§§gﬁ>response to questlonnalres of the

<

QY



poud

{Tn thousands of

dollars)

1974-78

‘able A-3.--Integrated circuits: Total U.S. domestic shipments
{excln iing exports}, by types,

Type fo1974 % 1975 P 3976 19??‘\\\% 1978
s H H HEERS ’
Lingarp - e : wkEk g LT *kk o Cedk
Digic al bipolar————: Rik . LT Rhn St
Digital HOS--——=m==—: FEE g AEE 3 wxy & % 3 T
A1l other—m—m——————- H KEE o fkd g % g %%\ 2 e
Totalm—mmme——— : 1,203,831 ; 1,109,120 ¢ 1, A68 236 : 48,074 ; 2,080,243

3
»

Source: Compiled from datz submitted in resp

1.8, International Trade Commission.

o quesf?bnaazres of the

{excluding

: s U : :
Type . 1974 1877 ‘ 78
vp . /ifi;\ : . i9

Linear-w—wmmmm e : N\ x5 fesek ; Kk ; gesked
Digital b‘pola*—-—-: ® : e %k o Rk o C dkd
Digital MOS-w——mww= : % * Bkk kikk Fedkek
All other-—--==—x—- : *§§ ' dETQQ\ ¢ kkE kkk o Hdk

: 727,754 ¢ 916,607 1,265,389

Total----lmm: COE, T8 Xsowg
PO

{In thousands of dollars)

questionnaires of the

ircuits: U.S., domestic shipments (excluding
exports), to related parties, by types, 1974-78

1974 ¢ 1975

X ; Do1s76 Y 1977 Y 1978
Linear-~mwmmmmm———— s *E% . *dk ; % ek ; ek ; S
Digital bipolar-———: EX Fhk e L ET I fkd 3 Yoededs
Digital MOS~w—wmmem H kEk s LT xk%k o S kkk e Yo s
£1] otheremmamma—— ¢ KEE . *h% . fvedk . %EEk ¢ kkdk

Totalemmmmme e : 505,768 : 528,747 : 740,482 = 731.467 : 814,856

Source: Compiled from date submitted in
U.5¢ International Trade Commission.

response o

gquestionnaires of the
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Table A-§.--Integrated circuits: Total shipments of the foreign subsidiaries
of U.S. firms in their home markets, by locaies, 1974-78

(In thousands of dollars)

e se so.

- - .

Locale D197 Y 1975 P 1976 ' 1977 1978
Industrial: : H : : : oxk
United Kingdom~————mwwue : L wEE FhE o :
France : *EE wEE *xE . : Hkk
5 sk
West Germany——~————— ——— AR, *EE FhE
Japan 7 . kkk *hk *kk bkl
pan . H . Sk . Sekk
All other—=mmme——eeeeen : REE *EE :
Total : C kRk S %4k ¢ wkk K%k
Developing: H s : : .
Taiwin 2 : *ERE FEE : rk
Hong Kong~—-——mmmme—ee- : FEE kxE : bl
Republic of Korea——=—-——- : otk Fhk . : FRE
Singapore~=——-————e—e-o : KRk, *hE ** : FAR
All other——e=—me—ee—e———es kxk *x% *kk * sk
Total-———mmmm e : sk ° xkd xkk % - Kk
Grand total--————=——=m: 316,080 : 221,213 ¢ /3%74 : 2,174 : 359,332
Source: Compiled from data submitted ig.respons Ndo qui ionnair f the U.S.
International Trade Commission. \
Table A-7.--Integrated circuits: hipm the foreign g % j&s of U.S.
firms to related parties in G ets, by lo 1974-78
(In thousa o ars) /N
Locale P19 : : \9\«»’ 1977 ¢ 1978
° : FAN : (F:i : :
Industrial: : w : :
United Kingdom—--———mmmeeo : D% A *% *k%k whk
France B *kk xRk 3 Fxk
West Germany----- -&' : dkk . kk% . %kk
Japan : : kxkk fkk Kk
Total [{. : BT Y TN *hk 3 AxE
Developing: \\ : : :
Singapore: : *k% * s *k%x g kkk g *Rk
Taiwan * E3 3 *khk kkk 3 *kk
Hong K6 O hk% o Er L A%k *k%k
Total>c HEN W KX *EE *kk g KRk
Grand //_ _________ : ¥ KRR s RN ==FF% : K
AN : : : :
0 ed from d mikted in response to questionnaires of the U.S.
T e Comm .
TablevA-8.--Integrated circuits: Shipments of the foreign subsidiaries of U.S.
firms to unrelated parties in their home markets, by locales, 1974-78
{In thousands of dollars)
Locale poo197% P 1975 P17 P 1977 f 1978
Industrial: : : H : :
United Kingdom-——-=-umn : Kk% 3 ®kk 2 Kkk 2 *%k% 2 ke
France : *kk 3 *%k 3 X%k ikk Sk
West Germany-—-——————eme.: *kk & kkk o EL T k&% 3 Fkdk
All other--——————meee._; FEkx 3 HEX 3 k%% g kkk g ki
Total : Kk . *%x% . Tk Xk% o EETS
Developing; : : : : :
Taiwan: : *RK o *kk g LT Kk o kkk
Hong Kong-—-—==—cmameeo_, k% o LT kik o *kk . *kk
Republic of Korea-~—w—w; ek o L2 T Xkk o kK o &k
Singapore--==s————mmmeo H o kkk L2 2 Hkk . EEE kK%
All other——-———=-——emmu: Fxk g ] *kk o Rk RA%
Total---- *EE FER 3 wEx . FRE; T
Orand total--————emm—— I TERE g BEILE THR s Eiil

Source: Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission.



Table A- 9

.~—Integrated circuits:

Total U.S. exports, by

84

(In thousands of dollars)

types, 1974-78

Type o 1974 ° 1975 P 1976 * 1977 1978
Linear-=—==—-—cmmm e H hEkk g kA% ; Hkk ; L1
Digital bipolar----———=—eaen : *k% g Kxk o LT kkdko
Digital MOS-—~==m—mmm e : Kk g hkk s fkdk & kkk
All other———=——mmmm et K&k : Kk g kikk xk%

Total ————=~—mm—m e ¢ 217,624 : 170,017 : 210,8 l <§<?Q§§E>\J>»/ 294,658

Source: Compiled from data submitted in response to ion ré§>of the
U.S. International Trade Commission.
Note,—-Totals on Tables A~% and A=12 are different due to reporting of U,.S.
producers.
Table A-10.--Integrated circuitg: xpggts t parties,
by typ ’
(In thmx(m 1127’\} \76/
Type f 1?21§>><§f>§§75 QQ§Q§§%% Po1977 P 1978

Linear- ﬁ > @ k&% K%k k%
Digital bipolar kEk g @ s *k% *k%k g ki
Digital MOS- : : rEk FrE FRE
All other —— K;\\\~}Z *** . ik . Rkk . K&k

Total @?3 792 : 95,245 : 89,980 : 134,084

Source: C dat ‘301n response to questionnaires of the
U.S. Interna Comm
TakXe A-il.—~1ntegrated‘circuits. U.S. exports to unrelated parties,
by types, 1974-78
(In thousands of dollars)
Type Po1974 % 1975 G 1976 P1977 ¢ 1978

Linear : T T B T hkk ; o kk% ; Ffdk
Digital bipolar-----—-————— : *kk o fkk : T k&% o sk
Digital MOS- —— —— kkk X T T T I kkk o k%%
All other- - =: TRk o fkk ¢ *hk ¢ k&% o Fkk

Total-—-—=-———ommom e P 97,615 : 86,225 : 115,586 : 126,714 : 160,574

Source: Compiled from data submitted in response to questionnaires of the

U.8. International Trade Commission.
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Table A-127.—-Integrated circuits: U.S. exports by geographical areas and
by countries, 1974-78

{In thousands of dollars)

Geographical area

and country : 1374 : 1975 : 1976 : 1977 . 1978
Asia: : : : : :
Japan——- : Kekew o E3 L : :
All other——-—-—-——=—-——v———- : xEk 3 fk% 3 : H
Total-————mm e ———————— : T ELT : :
Europe: : : : :
United Kingdom———--~—~————v : LT *hE g H
France-————===———————=———— : kikdk *%kk :
West Germany-————-—-—---—-—-! whk oy *kd 5
Netherlands : hkx oy LS
A1l other--—---- —————————— Kk *EE
Total-—-—mmmm——— 129,427 : 95,485 :
North America: : : :
Canada _— . K% . T Kkk . Ak %
A1l other- . xkde . LT Kk, Sk
Total——————m—m e . EE T % > Kxk /:4( Kk
411 other—-——————=—=—mc—m———m : EE 3 s £ R W*'«‘QK; B
Grand total-----------——: 198,128 : 2

169,% 14 218@1\\\@6',‘52—"9'

Ponse o questionnkfres \Qf/ the

Scurce: . Compiled from data submitted in
U.S. International Trade Commission.

due t ‘ iRg of U.S.

%&f U.S. foreign manufacturing

le, 1974-75

Note.——Totals on Tables A-9 and A-12
producers,

0@&011 avre)

N

N\ T975 1 1976 P 1977 P 1978
: EE T Kkk s HFek ; Fedek
: k% g BT T E T T Kkk
: EXT I *hE LT fekk
: ET T ik LTI Kededs
: EE T EE L ET T I e
: Rxk . kkk s Kkk o fedek
: BT T xk% g EE T ET
. Ahk g LT T Kk ; Kk
: + 121,123 : 138,097 : 141,777 : 214,679

Developing; : : : : :
Taiwan- : wekk s *kk g Kk o Tk . Ak
Eang Kong _— H Fhk g E R fhd . L
Republic of Korea--————=- : T kkk o ST EE T ki
Malaysia ——— : R T Kk s k% . LT *hE
Philippines-—=——==——mmww—m : Fk% . Hkk . *kk o k% Kk
Singapor: . fkk . SRk . Kkt A k% . defd
?ortugal H kkd . KR% . khk . fkk . dekdk
El Salvador--—-——=——==—=—-=: L EE T kkk . ik . seten
All other—————--—=——memno < *xk . EE Fkde ek . Sk
Total----------==—--—---: 312,590 : 211,133 : 401,913 : 559,807 : 723,695
Grand total----——-——--- ¢ 425,125 : 332,256 : 540,010 : 701,584 : 938,374
Source: Compiled from data submitted in response to questionnaires of the

U.S. International Trade Commission.
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Table A~14.-~Integrated circuits: Exports of U.S. foreign manufacturing
subsidiaries to related parties, by locales, 1974-78

{(In thousands of dollars)

Locale D197 P 1975 1876 ¢ 1977 <\ 1978
Industrial: : : : : 2
United Kingdom————mmm—m - LR ks .
Frange-——=——mm—m—————— e : FRE L
West Germany———==—=—m—m~———- : FRE . *EE g
Netherlands- : wEE . FERE
Japan-mm—m—m——— . sk 2 ek 3
Ttaly———mmm e e : FERR khE
Scandinavia-———==me—mem—m : *RE FEE
: : : :
Total-—-mmmm—mm e : Kk * SRR : Sk
Developing: : : : o
T T . fdk . fkE . Fkk
Hong Kong~———==m=—mneee—— H A S AE%E
Republic of Korea——-——mmw : > Hkd
Malaysig————=—==-——mem—— : : *xE
Philippines——=~=m~eomee—— : . dokdk
Singapore----——---=mmmmmm : ** . *x%
Portugal- - : FERE wHE
El Salvador - : T : S FEE ik
A11 other - : : : (> : FEE i
Total-- - : N AN kdk 2 Kk
Grand total—w——m——————— :(@ /:@,307 N o84 : 534,476 : 765,457
: ) A7£§§§\ : :
i £ the

Scurce: Compiled fr gdra\submicred/in r céié}fﬁ questionnaires o
U.S. International Trade Commisddan ’

<

Exports of U.S. foreign manufacturing
ated parties, by locales, 1974-78

Tab i ntegrated
s idiardes

(In thousands of dollars)

\// Lod4le P1974 Po197s P1976  F 1977 ¢ 1978
Indust 1 : : : : :
UnitedKingdom--—-~————~= : E T Fekl o Cokdek AhA Fedede
France————mmm e H EL R *k%k . sk . ekk o %k
West Germany--—--—--—-—-—= : EL T e . Gk o LT dkk
Netherlands------—--mmcon : *hE . LT ke s fdd . Sedr sk
Japan-——==——mmmm : fdk . LS sk, akse . XS
£11 other——————m—mm e : £E% . *AhE Fhk xR Fhk
Total-==-=r—mmmm e : k% G PO wkdk wx * dekdk
Developing: : : : : :
Tajwan-=-=-mo—mm oo : fk% G Kk%k O sk | skk wkk
Hong Kongr=-=mmmoomoomoo : T ik * deksk Rk C Fidk
Republic of Korea-—------- : Sk EEER Sk kkE EEE
Malaysig--—-—--——-w-moon . kxR G ET TR SRk * kg L fedd
Philippines------—--monuu : dwk © LI EITR T I Joked
Singapore----=-——---ooooo : wwd ¢ sk desese d shk C fekk
A1l other--—------r—--oou : sk fddk L sk ERk D k%
Totalem---mmmmmm oo T T T skt feses : Hs 1 sAE
Grend total-—-———-—---n STUSEUTTY 730949 ¢ 115,426 @ 167,108 @ 162,917
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Table A~16.—-Integrated circuits: Exports by U.S. foreign subsidiaries,
by exporting areas and by markets, 1974

(In thousands of dollars)

European ‘\“{\Vg{{sﬁ"Mmued \\ QVAE_‘;ﬁgan

Asian markets : European markets
Exporting area : : All : * Upited °
PoJdapan i gpper 1 Total ! gypgdom Fr’ﬁ°<
Asia: : : H : :
Japan H kkk o *%k%k o kkk o E S *
All other : Khk . Kk . Kk g w5\ s [\S}X
Total : N EETEE *k% g EEENE A3
Europe: H : H : Q
United Kingdom : &k g Kkx g kkk g
Franc : Fxk *%% . k%K &R
West Germany : *k%k o *kx o *hk & . -2
Netherlands : *EhE g *kk g . Fk %
All other : Frk o *kk 3 . Fosek
Total . L Kk . R E3 +3
North America: : : : .
Canada : xE% g *k% o : %k
All other : *kk o L3 N . AN
Total : *kk oy FER RSN EEZIEAN T
All other : *kk EEEER *kk 3 LR \] ATy
Grand total : 22,320 : 3,2/?3{}\%,513 : 26,{%\\ s

West " Nether- S 411 : 7
Gemn@n othe Q> 8} : Canada
Asia: : w : :
Japan: \}i H , E T £ 1
All other N kK~ Q& : ik : Kk
Total *4*\J Kk \&** . DI Sk
Europe: : Q : :
United Kingdom kk% 3 EE T kA%
France: ET T XAk ¢ Kok
West Germany + kkk 3 kkk 3 Kk
Netherlands *R ¢ kkk 3 kk% 3 ke
All other * 3 kK% o kkk 3 *kk
Total : *kk o kkk 3 *kE 2 Fedek
North Americas: H : : :
Canad : *kk o xkk o wkk o Fdek
All ot% :“ *kdk e hk% o Jekk 3 Fekk
Total AN % X%k kkk 3 k%% o Kk
Allorhe /7 ﬁ:SE LR L kekd o E3 T T wkk
t\a\\/ N\27,56 xEE g *%% ¢ 132,073 : B3
 North American markets—-Cont. ° :
: fOAll ! Grand
' United ° A1l ¢ ‘ other ‘ total
 States  other : Total
Asia: H H : : :
Japan : k%% 3 kkk 3 EX T I ET T S
All other H L kkk o k% 3 kk% 3 A%
Total : wEk 2 LT T Y *kd o LTS EE T
Europe: : : : H :
United Kingdom : L2 2 kkk o LT T I T T3 *ik
France : ET T k% g kK% o *kkx o hkk
West Germany : *k% kkk 3 kkk g kkk L *hk
Netherland : k% g hxk 3 *k% ¢ *kk Sk
All other : kkd 3 *k% 3 *kK 3 hkk o fek
Total : LR dkk 3 kkkx 3 LT k%
North America: : : : : :
Canad : Akk 3 kkk 3 *kd% $ *kk o dedkd
All other : fkk g Sekk 3 *kE S kkk 3 ki k
Total : LT *kk o kkk kxkk *k&
All other : wik - 3 6.145 ¢ - : 9.393
Grand total ¢ 297,826 ¢ *%% 1 305,329 : 1,896 : 464,811

—
=
n

Source: Compiled from data submitted in resnanee ta anectinnnairea nf the
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Table A-17.--Integrated circuits: Exports by U.S. foreign subsidiaries,
by exporting areas and by markets, 1975

{In thousands ¢f dollars)

Asian markets ' European markets
Exporting area : a1 : P United °
o Japan. ' Siper : Total ' King : France
Asias : : : : q
Japan . xh%k e 23 I xRE g E3 B EX:2
All other : Rkk 3 KRR xax <> N e
Total . Sk% g kk% o kkk g A vk
Europe: : : H
United Kingdow : LT T ET LI . Sk
France : P EE T 3 R,
West Germany . EL T Kk o . e
Netherlands H ET T EX T . ek
All other : FRk g el y > : Rk
Total . k%% 3 p . PR hkk Sk
North America: . . . s
Canada : EE T ET T kkd oz T
All other : Iy RN Rk
Total : ks N TINYIESENGEN \‘9@ . e
All other Hil *kk 3 k% o *EK_g . Tk
Grand total 22,285 i~ %396 : 26,5 K‘\\R% lﬁ : 18,369
LIEDAN H H
:—2/\ \F\éea markets--—%l wed” : North
: \Ne{ rﬁ : American
/\ + Total : Canada
Asia: (= w: : s :
Japan P £Y T E 3 LT LT %k
All other (> . I NN\ ET T k% s Pres
Total <\ . FEK SO Rt PECER PETEE ok
Europe: <(\/ s Q . . N
United Kingdo . : XTI ke ¢ EX T Hk%
France I\ AN . Kkk s nkh s Fdk s
\ \ H * R k&% o *&k% o *hx s 3
// R L k%% 3 hkk g L3 3 3 2
<\\ Qyeks 3 EX T EX T EX I k%
/@@ POt Hx% 2 PIOREN IR oy
N N@ ki o k&kE 3 *k% 3 Sk s Hkk
< N ] Kk g k%% 3 xk%k 3 k% o Kk
AN . Sk 3 AP k% o FHk% 1 [
H L T %% B E3 L 33
: 20,773 ¢ 1,856 : 59,293 ¢ 116,718 : AR
' North American markets--Cont, ° :
: POAll ‘ Grand
! United ¢ All : ! other * total
 States * other Total
Asia: : : : : :
Japam H ET T P ] Kk 3 Kk 1 Tehk
All other : *%k 3 kk% o Sk oo P T E 1
Total B Skt P fkk 3 k% o oS
Europe: : : : : :
United Kingdom : EETI Kk 3 ks ¢ sekk o Sedes
France : E X ET T Skt o xk% ¢ X%k
West Germany H xkk Kk 3 ffek 3 k% o %ok
Netherlands : PET I PrTE K%k 3 *k% : ok k
All other : fekdk 3 K%k 2 ko L *xk
Total : P P Kk 3 Ski ol sededk
North America: : . . . .
Canada : ET T PETN fkk 3 EET I fovedk
All other : Kk o wkk 2 ikk S Ixk L ks
Total : fk% 2 kRl Sekk o Skt kk
All other : Sk 3 Sk ¢ sk 3 Akk L S
Grand total T 208,435 ¢ ®ik 215,949 ¢ 2,112 361,370
~ N P R B} Ky ,1..___1 . __: ______ - ._..-..a..t-..__.:.A- PR o o ;Y Q
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Table &~18.~~Integrated circuits: Exporis by U.S'. foreigﬁ subsidiaries,
by exzporting areas and by markets, 1976

{In thousands of dellars)

Asian markets ? European markets
Exporting area : i a1 : . Y United ¢
Japan { other ¢ Tetal * Ringdom © Franca
Agiaz H s H H H
japaﬁ s KRE o Fkk : X Kk
411 other H hE g wEE 2 : i
Total s Kk% g kRk 2 o wERK
Eurcpe: : H : Q
United Kingdom : *hE g *A% g H (g
¥rance H rhk ¢ xhk g s k%
West Germany H FERE g RFk g > *HE
Netherlands : Sk g *kk oy : FE*
411 other H FE% p KR g : : kel
Total H B Rk ¢ : Lt
North Americas : : 2 3 :
Canada : X% g wEEYy ETT EET Sedes
411 other H FkEk 3 XA N KRR k%A ¢ ok
Total : RN DR {7 XEkE s k% s EET]
£11 other . Rk N\ FER Y ¥rx s (OR%* EEE
Grand total : 38,817 @ 7,378 N\ H%,7195 : &w 67,799
: : : LN .
: (f £ %Q\Qarkemm-(?on*i\a(\ﬁcx\ : North
PN t § [~ : American
P Qes Y Aethyr- ¢ A1 R :
/Q{%%\)\ s ¢ her 2)) Total : Canada
: : :ﬁc\ H :
Asia: U : s : :
Japan : H o T *k% g ek
411 other > *@ N KXk : *kk
Total (( S \k\/ kkk e e s
Europe: & d 3 : :
United Kingdom $ ¢ xkk Sewk . vk
France h . Rk g EE T 3T
West Germany | . . Tkk . *%k 2 dedk
Netherlands AN AN : : ShR Bkk 3 Srdek
ALl othe 3 : Q\ : wdedk s wkE sk
L) : 9}%: PP Taww g ki : Py
& gx . *kk s P Bhk fonk
B Kk% : k3 *k%k 3 EE T ET T
ST kkk o k%% o *kk ¢ g
\;{}) ‘ kR% 2 kRk s KAk s kk% 3 %k%
H 71,232 ¢ 2,13% ¢ 99,823 : 267,004 : *Hhk
* North American merkets--Cont, ° :
: PAll ° Grand
! United ¢ All : * other ' total
States other Total
Asiz: H H : H :
Japan H KEkw ¢ BT KRk g FE%w Fhk
All other H Kk 3 kk% 3 L Rk 3 se desk
Total H ®¥ek 2 T L2 kx% 3§ ok
Europe: H : : 2 :
United Kingdom H fekd 2 EE T Gekde 3 Akk 2 Sedee
Franc : *h% g k%% 8 *E% S Akk 2 Sk
West Germany H FEX 3 k%x o LT kk% g Xk
Netherlands B EE T k% § wkdk 3 *k% : Y
All other : Skk 3 ®kk 3§ K%k 2 Kk o Kkk
Total H hk% g kkk o hk% PE ks
North Americal H : H ¢ ¢
Canada : LR LT k% ¢ PR Sedede
411 other : Kidk 2 kkk § k%% ¢ EXL sk k
Total H AE%k ¢ B Kk 3 Ffk 3 S5k
411 other : L kE% Sk%k 3 kA% Sk 1 Ak
Grand total t393,339 ¢ ®%& 1 400,428 ¢ 7,871 v 720,657
H

*
wr
e

Scurce: Compilad from data submitted in response to questionnaires of the U
International Trade Commission,



Table A-19,~-Integrated circuits: Ex

g0

perts by U.S. foreign subsidiaries,

by exporting areas and by markets, 1977

{In thousands

of dollars)

Asian markets * ZHuropean markets
Exporting area H H A11 H ° United °
Podapan i gppey ¢ Total Kingdom ° France
Asias : : : : :
Japan H Sk g kk o LTI kk s LT
All other H Kk oy #hk 2 kRk g kER% o &%
Total : kA s Sk s Rk g S g
Europe: : : : B b
United Kingdom : sk g LR : 3
France . T LT
West Germany : LE I kxE
Netherlands : *k% g ET T
All other . EX T TR g B Sk
Total : EE T EX T XAk
North America: : : :
Canad . kEk ; LT ET
All other: : fRk 3 Ak ekl
Total H £ Sekd o N Fedkede
All other : KEE g Rk ¢ ok
Grand total : 48,817 : 10,1:65\\ 59,282 38 w\hg,‘ﬂl
: : : : //-\\ 3
: urop%&@ %}ets Continuﬁ?b\\)) » North
: Q : American
P West 5 - ) AlL :M :
: Gert?z/‘y\ﬁ\:\:n 2/ ot O : : Canada
Asia: : NS N : \%)) :
Japan H *hf Kkk o R EL T P
All other :m(@ﬁkf(zkﬁ At KK 3 dede
Total : \/ x oo \ IO PR KAK
Europe: § : : :
United Kingdom /ﬁ > LT . AR
France 1 3 > *kk o . BT
West Germany & . . EE T . Kk
Netherlands . EX T EE T kk%
All other £ . EET I *k% o T
Total S . PR ORI Rhk
North Americé\ H : : :
Canada H . kkk o *kk o %
All o : : P ksek s Sedek
T {L\ % . fkd g Rk o sk
All otheXx XY \x . PR TR Sk
tal X\j W T 78,950 @ 253,817 : e
: North American markets--Cont, ° :
Pooall ¢ Crand
P United ¢ A1l : * other ' total
States other ¢+ Total :
Asia: : : N . .
Japan : Kkk g kiek 2 *% % g BT Fok
All other H B Kk 3 Kk 2 kik 3 FA%
Total H Kk L2 EX U *AL 2 Fokd
Europe: : B . . .
United Kingdom : : EETEN EETE kv o Sk
France : : Sekk 3 ik e EE T *Ak
West Germany : : ET 3 : EX Kk
Netherlands : H PRI : LT T ] EErs
All other : s fkk 3 : EET R sk %
Total : : P : PO fekk
North America: : H . . B
Canada : LT EE T kA o ETTEE
All other : xx% 2 dekk g Ak : Ak% 2
Total : Kk 1 Kkk 3 kA% 3 EE
All other M sk 2 EX T 3 Kk% KAiEk L
Grand total 542,875 ¢ %k%k T 551 684 ¢ 5,400 °
Source: Compiled from data submitted in response tc guesticnnaires of the U.S.

International Trade Commission.,
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Table A-20.--Integrated circuits: Exports by U.S. foreign subsidiaries,
by exporting areas and by markets, 1978

(In thousands of dollars)

s oo

44, %08‘\\ \% B 27_3
e W/@ (@Y

GweSt \ﬁé‘}d\i\/% other @O%\)

f Asian markets 3 European markets
Exporting area oAl . ! United °©
: Japan * other Total Kingdom ° France
Asia: : : : : :
Japan . LT TN *k%k g kkk g T *
All other : kkk kkk . REE g i N
Total 3 EETI k&% o *REk g SV KS *
Europe: : : : :
United Kingdom : *kk s P .
France H KRk g *kk g :
West Germany : hkk g dkk g . B
Netherlands : *kk o LT o
All other H *kk o *k* o K*kk
Total : *k% g ETEN T
North America: : H :
Canada : *x%k . *kk g H bt
All other : kA% . *kk o ek s kkk
Total : KRR BN REK ;) | FRE (N RER
All other : *xE 3 FHANG O LS TON
Grand total ¢ 5Z,Z211 : 15, 8738' 68,049

¢ Canada
Asia: : Q : \@ :
Japan H : E T EXE
Ali other @: kit @t s K%k o fakaa
Total 2R S KRR 3 RV ok
Europe: @ H H
United Kingdom . . kkk 3 Axk
France * 3 : X T *uk
West Germany * 3 B hkk g *kdk
Netherlands L] : Xkk o *kdk
All other + %%\ : kkk 3 kk%
Total : * \\ Q Fek . ORI *hk
North America: : 3 : :
Canad : : *kk 3 fokk
All ogl‘(zr/\ : : : Akk o Kk%
Total : N\ : Xx%% 3 KAk
All o AN i\:\ Sedw B Ak xHk
\1\/) \ \ 86,046 : T 314,686 : ETH
! North American markets-—-Cont, ® :
: ALl * Grand
P United f All : ? other ¢ total
! States ' other Total
Asia: : : : : :
Japan : £33 Y *kk 3 kkk ¢ *hk o gk
All other : khk o k%% 3 *k% o EX T EX 33
Total : kkk s *kk 3 kk%k o *kk 3 kkk
Europe: : : : : :
United Kingdom : Tk 2 k%% 3 fkk 3 T kK
France : E %k 3 hk%x ¢ kkhk £33
West Germany : kkk o kik g kK% 3 kk% o Fedkek
Netherland : L2 *h%k 3 kkk 3 kk*x o REE
All other : k% 3 kkk 3 ®kx o k%% 3 ke
Total M E R hkk ¢ *k% 2 k%% o *k%k
North America: H : : : :
Canada : T kk% kkk o EX TN EETY
All other : *k%k 3 *kk 2 kkk 2 K&k o Kk
Total : Kkk 3 *kk L k% 3 *kk 3 *k%
All other : hkk X%k o k% 3 *h% 3 Fkk
Grand total $ 733,583 ¢ *k%x ¢ 738,481 @ 9,227 : 1,130,443
Source: Compiled from data submitted in response to questionnaires of the U.S.

Tk e 2 an Y Ml S a2
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-Integrated circuits: Shipments and exports by U.S. firms and their
foreign subsidiaries, by types of transactions, 1974-78

{(In thousands of dollars)

Type of transaction P19 P 1975 Y 1976 ] a877 * 1978
U.S., facilities: :
Domestic related-party : : :
shipmentg~~————=—==="""7"" : 505,768 : 528,747 814,856
Domestic related—-party : : : ' : :
eXportg————=-m--—ms T 120,008 : 83,792 : . : 134,084
Subtotal-———-—————-—7—78 625,777 + 612,539 : 833\2%§§>\Q§21 L4487 548,940
Domestic unrelated—-party = : : s
shipments——~————==—"""""~ : 698,113 : 580G, 37 727,756\ 916,607 : 1,265,389
Domestic unrelated-party H : s
eXpPOTtES——m—mmm e m s : 87,615 225 N ,586 1,(\]&‘6 714 - 160,574
Subtofal-mmmm——————————t 795,728 . 9 : 043,321 : 1,425,963
Foreign facilities: : :
Foreign subsidiary related-: b :
party shipments——-——-—""= : 183 494 2,159 18% 176,046 : 243,055
Foreign subsidiary related-: §$3§§g582 : :
party exXportg——-—-————--TTTi 330, 3 307ﬂ;> ZQQBSQ : 534,476 : 745,457
Subtotal-——=——————= —— ,162 + 710,522 : 988,512
Foreign subsidiary un- : :
related—party shipments 118,196 : 96,128 : 116,277

Foreign subsidiary un-

;elated—parLy exports 115,426 : 167,108 : 192,917

: s fZ 3 Q$§k :
---- > NS X\wooe: 233,622 : 263,236 : 309,194

3,003,002 : 1,446,889 :1,531,969 : 1,937,452

> w9

829,604 . 1,076,962 .1,306,557 . 1,735,157
e 20 . 1,83Z,606 7,523,851 .2,8338,520 . 3,672,60Y%
\\ Qs\ : : : :
bm data submitted in response to questionnaires of the U.S.
ommission.
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Table A-2Z--Integrated circuits: Total U.S. imports, by types, 1974-78

fIn thousands of dellars)

Type . 1874 0 1975 Y 1976 Y 1977 7 1978
Linear———-cmmmm e kkk e LT LT Kk e Fik
Digital bipolar—-————eeemmman: ThE . hkk . Zik /e &% . Fekd
Digital MOS—m—cmmm e k% o E T k¥ \e . xkk
All other—-—m——cmmmm : T kEk%k kkk <§> . EE )

Total-mmmm e e : 584,233 : 539,068/61\2{\\&858/ 438 : 1,178,322

Source: Compiled from data submitted in response to esf\énnalres of the U.S.

International Trade Commission.
Table A-23~~Integrated circuits: U%in@& tay parties,

by types, 1
(In tncusﬁn@s Qllgis)
Type 1974 “\ : 6\) 1977 ¢ 8

EF T L

Digital bipolar dhw | fedk
Digital MOS-————mmmme- *kk Fedk

All other-—=m—————ew—fldo 2t *hx )\ Kk Sk% .

Total—mmememe e : %7\ W3 : 637,633 837,651 : 1,148,420

Source: Comgiied ffbﬁ:ggfd submitted,in response to questiomnaires of tho
U.S. Interna€i¢nal frade Commi <

4
[
o]
®
V]
]
|
!
!
§
i
1
1
!
i
I
i
i
i
|
|
i
]
i
;/fite@ii
A o %'
» % ¥
X% %
®¢ law o8 9o @2 oe |8e
o (26 ae o °v

uits: U.S. imports from unrelated parties,
by types, 1974-78

(In thousands of dollars)

o

Mype ©o1976 P 1975 P 1976 ¢ 1977 ¢ 1978
Linear——-—m——e et e : Kk ; k% o LT Ek e Fefk
Digital bipolar-—==—w—==: - whk g *Ekk g FEE 2 FA

- Digital MOS--~——mmmmeme : KEX ¢ L *EE g xhk% g kkx
A3 other—- - e EE kA% o fkk o kkk ¢ k%
Total-~~=~———-=m——wm : 8,955 : 8,175 23,428 : 20,787 ¢ . 29,902

o oo

Source: Compiled from data submitted in response to questzoﬁnalres of the
U.S8. International Trade Commission.
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Table A-25.--Integrated circuits: U.S. imports entered under the provisions
of TSUS items 806.30 and 807.00, by types, 1974-78

(In thousénds of decllars)

Type . 1974 1975 . 1976 [ 1977 . 1978
Linear: : s : : :
Total-———=—c e e s *h% e Fk% ° k& . fhk e hkk
Duty-free-----—-—-——==—=—=- : it *EE *KF : * oz ki
Digital bipolar: . : ' : : :
Total-~————mmemr e e KRk o B . EXT
Duty-free-———-=————-m=mmm—m : *hk k%% . s Rk
Digital MOS: : : : 2
Total-==———=————————— : 186,604 : 204,918 : : 447,799
Duty-free-——-----——————-=-= : 95,598 : 108,3 : : 283,345
All other: : : .
Total-—----—-—-———————————— : *kk = ko : Ko
Duty-free---——-——————=——=-= : K%k S k¥ : *k
Grand total: : : .

3

Total-———=————m———m e ¢ 401,905 @ ) G 47 635,718 : 882, 684
Duty-free--n----m-mmmmmmmmm : 171,108%& g IWIFT et 330870
Source: Compiled from data submlttqu \§P€y §§i§§§§f§onnalres of the U.S.

International Trade Commission. Qg§§§§
its: ._mpcrts of U.S. foreign

1ocales, 1974-78

Table A-26,-- ~
manufiacturing bsidi

n_thdusad of dollars)
1975 f 1976 ¢ 1977 1978

O "\ H H
\\§§>-——- T kkx o Tk 2 hkk o *ek
_______ kkk 3 kik : Kkk 2 ET T *k%
——————————— M k%% ¢ *xk% 3 k% o *k& Kk
______________ : *h%k e *E% E k&% o KA
---------------- s, khk%k e kk%k o Kkk o EX s Kkk
___________________ e kkhk o kkk . kkk o 3 L %k
___________________ e k&% ) k%% . kEkk . *RE e K ded
________________ . KKk . kkk . LT k% . Fk
—————————————————— : 160,587 : 130,518 : 159,283 : 167,397 : 245,508
Developing: H : : 2 :
Hong Kong---—-——==—======= . kX% *%k% o L T *kk . Kk
* Republic of Korea--—------ : *EhE 2 k% o kR k% o wh*
Malaysia--———-—mmm————mmm . Kk . k%% . kkk . Kkk . Rk
Singapore--—————--=———————= : *EE . kkk . k% . *k%k - Kdesk
Argenting--------------—- : *EE *hx *kk . A%k . Sk
Brazil--————==mmm— : *kk . *kE . hkk . kik . Sk
Total—————m—m e 26,171 37,175 55,456 : £€9,919 : 124,462
Grand total----—-——-—-—= : 186,758 : 167,693 : 214,739 : 237,316 : 369,970

- ° ° °
. Y a =

Scurce: Compiled from data submitted in response to questionnaires of the

i1 Q Trtornatinanal Trada CAarmmtcrd A




Table A-27 .——Integrated circuits:

85

Imports of U.S. foreign manufacturing

subsidiaries from related parties, by locales, 1974-78

(In thousands of dollars)

Locale Poo1974 1975 1576 1978
Industrial: : :
United Kingdom--—-------- : kK% : Kk k
France-——---~-—=——=-—--————= : LT T k%
West Germany-—-—---—--—------ : kkk @ Sk
Netherlands—-—-—-—--=----- : *kx kkk
Japan-—-——-——————-———————- : *k%k 2 : k%%
Italy-—-—-——-——————m————: k%% : k%% *kk
Canada-—-—--—————-—=~-——-==: k%% *kk @ k%%
All other—-----=—----m-——: *kk 2 k%% *kk
Total-———=--=-——mmm———m : kkk @ *k% @ k%
Developing: : :
Hong Kong-—----——-—-—====-—-=: *x%k *kk @ kkhk
Republic of Korea—------- : kkk kkk 2 k%
Malaysia-—-—-————=-——=——-- : *h% k%% 2 *kk
Singapore-——-————-————--—-=} kR : *&k%k 3 xRA
. . . . kkk o %kk
Argentina--~-—-=--—-—=---- : zfﬁ\\\\ : <:;> :
Brazil-—-—---—--—--==---=: A N % hhk o *Hk
Total--—-——=-—========= : (2 WO kER\\ (N Rk ARk : kR
Grand total-----------= : ig%;;ﬁg /156 @gg;?g?§©5,139 : 226,592 : 358,861
Source: Compiled frp e to questionnaires of the

U.S. International Tr

Table A-28%

ta\submittred ji <
Comgiéiégn. ig§§§§§§§§§ﬁg

<%mpérts of U.S. foreign manufacturing
parties, by locales, 1974-78

usands of dollars)

3

N
ey

CAN\I974 ¢ 1975 ¢ 1976 ¢ 1977 ¢ 1978
Industriay; : : : : :
United Ringdom--—--—-=———-: k% kkk g E LTI T kdek
France--—-v-————————mme— H *xk 3 k%% : Akk 2 *xk g Fkk
Japan---------—mm e : *kk . L *k%k g Akk g *kk
Italy---————————mmmm - : *k%k o k% . kkk o kA% s %k %
Total-———--mmmm e : XS *kk . k%% . *hk . Aok
Developing: : : : : :
Hong Kong-----=—=-=—————o : *Ek% . *&k% . *&k% . k%% . EX TS
Brazil-—---——m—mmm : *k%k A%k . kxk . kkk o A%k
Total ————mm e m e : *kkE *k% . kxx . L *EE
Grand total---—-—------—~ : 12,250 : 10,710 : 9,600 : 10,212 : 11,109
Source: Compiled from data submitted in response to questionnaires of the

U.S. Internationzl Trade Commission.
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I

Toble A-29,--TIntegrated circuits: U.S. shipments {(excluding exports),
imports, and apparent consumption, by types, 1974-78

: : ¢ Ra Ratio of
Type and year : Shipments : Imperts Apparn?t imports to
. . : . consumption apparent
: : ' consumption
: 1,000 1,000 : :
: dollars : dollars : : Percent
Linear: : s 3
TG Tl e e e e 8 ET T LTI Rk . #dkck
1975w mm e e o e . k% . *%k . TkE Fkk
Ky . ik LE L kkk hEk
TG T T e o o e e e *k¥ . KER . L HRE
1978 mm e e e e : Bk . . L Fk%
Digital bipolar: : : :
R i 7/ — : k&% . k%, wEE
197 B v e e e e § *kk . Bk, fdk
L 7P — : kxkk E 3 : Tk
Y L : xR Ealat S Rty
107 8mm e o v e e i P33 : : Rk . khk%
Digital MOS: : : :
el : : *Ek *EE
i . R%% dedek
. kkk Hkk
: wkk . Rk
) ; Rk ; fik
: Kkx P sk
. KRk *kk k&
. Kik | xk% Sk
R xhk Kk *kk
. : *EE LI ki
1,203,881 : 584,233 : 1,788,114 100 : 33
1,109,120 : 533,068 : 1,648,188 @ 100 ¢ 33
1,468,236 ¢ 061,062 2,129,298 : 100 31
1,648,074 858,438 : 2,506,512 : 100 34
2,080,245 @ 1,178,322 : 3,258,567 : 106G : 36

0o
o

Source: Compiled from data submitted in respomse to questionnaives of the U.S.
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Table A-30.-—-Integrated circuits: U.S. shipments, dutiable imports, and adjusted
apparent consumption, by types, 1974-78 1

S s Ratioc of
: : ‘s Adjuste :dutiable imports
Type and year : Shipments : Dytiable :  apparent \\: to adjusted
: : imports : congymp apparent
: : : onsumption
: 1,000 : 1,000
dollars : dollars Percent
Linear: : :
1974 : LT A%k
1975 - : kkEk kR
1976~- : *kk ¢ Fdkk
1977 : k%% ¢ Fdok
1978~ - kkk ¢ PETS
Digital bipolar: :
1974——— Hvek
1975~ Rk
1976--~ : fdkk
1977-——- — T
1978 s Rk
Digital MOS: :
1974 - : sk %
1975 : : k&
1976 zz;:;7 LK% 2 *H% Hdk
1977 —_—— : T Y fk%
1978 et > kkk o K%
A1l other: s : :
1974 ——*ff : : Fokk *kk 3 k%
1975-- <\ : <§ k% T T I Fvesk
*kk Fekk Sk
hkk 3 ko ek
hkk o Tkk o kA% o Kk
1,203,881 : 413,125 1,617,006 : 26
1,109,120 : 359,710 : 1,468,830 : 24
1,468,236 : 466,339 : 1,934,575 : 24
1,648,074 ¢ 536,787 : 2,184,861 : 25
2,080,245 : 643,752 : 2,723,997 : 24

1/ Imports and consumption have been adjusted by excluding the value of duty-free
material returned under the provisions of TSUS items 806.70 and 807.00.

Source: Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission.



Table

g8

A~31.~-Integrated circuits:

by types, 1974-78

{In thousands of dollars)

U.5. adjusted balance of trade

¢ BRalance

Adjusted :
Type and year : imports 1/ : Exports <§§§§\\ of
: - : trade.
Linear:
1G 7 L e KR
1975~ FRE
1976 xER%
197 7= k%
1878~mmwmm o [k
Digital bipolarx:
1974 ket
1975 & Rk
1876~ e : & k&K
1977~ : @ ¥ *kk
1978 . P T I Rkk
Digital MOS: :Qiiég
1974 hkk kkk
1975 Rk *k
1976 )%k % *hxk
1977 fkk KAk
1% 78 B 3 K k%
A1l other:
1974 Fek% kk%k
1975 EX 3 * k%
k&k k&
.izgg——~~—~ Scemm g&; kk%k k&%
197 8mmpmme Lo §§>§§> hxk hkk
N (\KQ\ N . 413,125 : 217,624 -195,501
\ X 359,710 : 170,017 -189,693
6- -__\.\él_-___--_.\.b.-_________: 466,339 210,831 -255,508
“““““““““ : 536,787 : 216,694 -320,093
—— 643,752 : 294,658 -349,094

1/ Total imports less the duty-free U.S. value retu

806.30 and 807.00.

rned under TSUS items

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Table A—BZ»*—Integrated:circuits:

by types, 1974-78

U.S. trade balance,

(In thousands of dollars)
Item {1974 P 1975 ¢ 1976 1977& 1978
Linear: : : : : S s
Imports—————mm—mm . ki, *kk o Kk% o o <i> * k%
Exports . khk kA% . wky P <§i§§§§5 > Kk
Balance—————m=——m : *hk : TERNg K%k
Digital bipolar: : :
Imports : khEk . FhE Rk
Exports : KEk . KEX g falakad
Balance~~—=—=—=v= : rrE g Kk
Digital MOS: H :
Imports : kkk g <g§§§:§> *kk
Exports : hRE kK
Balance~mmmmmm—— : LEEN ‘ﬁ** *kk
All other: : : :
Imports : k% o Kk o %k
Exports : xRk KERE Kok
Balance————mmmm—m: *E% '\> : kkk g Kk
Total: g;;;ij> : :
Imports———————w—— §:> ;068 62 : 858,438 : 1,178,322
EXpOrts—————————m : 0 o;\ ,831 1 216,649 : 294,658
Balance-—--—~—- : 366 : -369 vso »231 : -641,744 : -883,664
Source: om ed f dat sub response to questlonnalres of the
U.S5. Interna al Tra ssi

Q@

<
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Table A-33.,--Average number of employees, total and production and related workers in
domestic establishments of U.S. firms engaged in producing integrated circuits, by
types and by stages of manufacture, 1974-78

Item ©o1974 % 1975 P 1976 P 1977 ¢ 1978

e
°

°
o oo
.

All persons employed in : : : :
reporting establishments---: 126,949 : 103,463 : 107,852 g 1 125,857
All persons employed in : ’ : : :
producing semicon- H , H :
ductorg-————- : 85,813 : 68,031 : 7 89,365
All persons employed in o : : :
producing integrated S : : :
circuits : 62,322 : 47,187 48,551 : 56,058 : 66,426
Production and related . . : :
workers, total s : 33,053 - 28,494 qgi%:E§B33 s 35,497 41,764
Linear devices, total-———w=: kkk e . F¥E %% - kA%
Wafer fabrication———=—————: kkk o . ORI K&k o e
Assemblies———==m e : k% @ ; Kk <§§§> k% o Fdek
Finished devices—————cme—; hk

y@‘ k% Kk
ET T %k

Digital bipolar :
devices, total-——— e :
Wafer fabrication--—-— ceeo : \<§2? Kk o *k %
Assemblies————— : T kk% Kk
Finished devices—m—mme o : *k%k . %k . Fkk
Digital MOS devices, ) . .
total=——me e X Kk o KKk o X%k
Wafer fabrication---- : ' A *xk g xR EELE
Assemblies————— : g : kk g Kk o Kk
Finished device . kkk . *E% . kR
Other (including .
hybrid) devickx . .
totale— s . kk%k o Xk k%
Wafer faB : xRk s T T k%% . k&
Assembdies- : k. kkk . ARk . *k sk
Finié%%%%%%yl . T kkEk o ET T *k%

Source: piled from data submitted in response to questionnaires of the U.S.
Internationa ade Commission, adjusted for incomplete submission.
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Table A=34,--Average number of employees in foreign subéidiary establishments of U.S.
firms, total and production and related workers engaged in producing integrated
circuits, by region and by stages of manufacture, 1974-78

Item foo1974  f 1975 ¢ 1976 G 57\\\ 1978
: 95,445

<

All persons employed in
reporting establishments——-: 73,708

All persons employed in '
producing semicon-

63,321

ee oec 06 oo

©e ce ¢c oo eoc eo

ductors 69,799 58,652 : : 89,278
All persons employed in .
producing integrated : .
circuits- . 43,704 65,1532
Production and related : .
workers, total-———=——=-w-: 40,967 : 60,677
Asia, total : *k% o : KRK
Wafer fabrication—-=—————- : % s TRk
Assemblies : : : *h%
Finished devices————cmmem: : s s k%
Europe, total-————m—memm——a: 2 s . . k&%
Wafer fabrication--—————- \ : : . Kk
Assemblies~—=—=w——eeeeeeo : 4 . Rk
Finished devices—=—- ki
Western Hemisphere,
total-——=—- s : . Fekk
Assemblies————-———-—K¥<;;1/> : T KEE o
Finished dez%?ég —————— : * k%% . LT T kfk . fokk
<§§§x:Q> : : :
A\
Source: Compil m data subm din response to questionnaires of the U.S.

Internatiopé4 mmissio téd for incomplete submission.
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Table A-35.--Integrated circuits: Percentage distribution of domestic
sales of U.S., producers, by types of markets, 1974-78

{In percent)
1974 ° 1975 1 1976

. .

Type of market 1977 78

o 2% fas sa
°

°
s
L3
e
°
°
2
°
°
s

COMPU LI o oo m em o o 4G.3 35.3 5
Consumer produgi—r——=r- : 16.6 ¢ 16.3 ¢ 5
TnAduStr gl rmmm mme mom e i e 3 9.1 : 11,1 ¢ 6
Communi.cationgm—mm———=== 4.6 5.7 3 8
AU EOMO ELVE s e e 1.0 0,7 : 1
GOV ET TIMETLE e e o e e : 13.7 15.0 : 0
Distributor—mmmm e : 13.9 ¢ 14.4 ¢ 3 0
A1l other——mm=m=mm—m—-—] B 1.5 8 : 4 (B 5
Total-mmmmmmmmm——==t 1000 : 100.0 : 10000 1Q§§§§§§> 100.0
L : N NN
Source: Compiled from data submitted in Qéép nsg>to qu %éoi?é%res of
the U.S. International Trade Commissic (i 2
E > Qﬁ Q
Table A-36,~-Intggrated i#d: Worldwide éxpenditures for research and
development /by U.5. £ nd irQ> reign subsidiaries, 1974-78
(In thQue of dollars)
: NS : : :
Area amd gount <%\\ 1975 < 1976 < 1977 1978
: NN 4 : : :
\\\// : \Q§§§>> : : : :
Asia: : 2 : : :
Japan : %k 3 khk ¢ hkk S kEk% 3 xkk
sﬁgto£;§\5>-—-m : EY L k%% o A%k : *kk o LT
Europe: : : : : :
United Kingdomm—m—mmmme—m—— : Rk¥k 2 k%% 3 kkk @ ET T KRk
France H kk% ¢ kdk 2 E % xEL ¢ B33
West Germany ° k%% %%k o X T kkk EEE
A11 other : X T e T SRk ¢ kkk o aadal
Suybtotal -2 ik kxk 1 DO PR Sk
- Neorth America: : : : : s
United Stateg==—m—mmmmm——— 2 EE E3 22 ik ¢ KEk ¢ k%
411 other : kkk : *kk g Akd 3 kK g Rk
Subtotal . TRE RRE T2 *k% : Kk
A1l other—mmmmmrm—————————— e ik ¢ X3 LR 2 EE KEE
Total—- 559,807 : 422,488 : 422,292 : 465,633 : 529,651
Fdk s T kkk (%% k% o Fokdk
STTIIT T FammiiaA from data submitted in responmse to questionnaires of the
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Table A-38.~-Integrated circuits:

- 104

U.S, investment in plants and plant im-
provements (excluding production equipment), by locales, 1974-78

thousands of dollars)
Locale Poagrs Y o1e7s P oagve o977 f
Europe: : s : :
West Germany : LT fkd s kkk o
France : kk% g kk¥k g kA .
United Kingdom : RER 3 wkk g RER g
All other : kkk g kkk 3 %K .
Total : *kEx 3 %%k o - e
Asia: 2 ° . N .
Japan : fkk e s & . ket
~ Singapore : *kxE g . . ARk
Malaysia : LR k% 3 . Fk
Taiwan : kkk g ¢ s . kkk
Philippines : k&% ¢ : . Kk
Hong Kong : *k% o e R\ . *RE
Republic of Korea : LSRN 3 o s Fkk
Thlailand : khk o kg e s ) dkk
Indonesia : * i > : RRk
Total : Ve . Kk
North America: : s .
United States : 2, ss@ Jo16 : 127,189 : 172,783
Mexico 3 hkk e *kk o kX%
Canada N ) gzin Kkk *Hk Kk
All other— L : : LT T Kkk o k%
Total NN i RN P T o
All other <3/ ) kR \‘ *xE g EZE P T
Grand total- < T 1 <§§5\ : 368, 2 195, 164,031 234,495

e

ve oo

™dn response to questionnaires o
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Table A-39.--Integrated circuits: U.S. investments in production
equipment, by locales, 1974-78

(In thousands of dollars)

Locale . 1974 o o197 P 1976 f 1977 Y 1978
Europe: s s s : .
France H KxE o wEE xkk o . ke
West Germany : ARE o *EE o 3% . Kk
United Kingdom : *hE o wEE . *% <i§ : wkk
All other : REE g KEE o §§§§§§\ % . BT
Total H KEE g * k% g *k%
Asia: s s *Q§§> .
Malaysis : : Kk o Kk
Singapore s 2 K%k Fkk
Taiwan H : kik kR
Japan : KE% . Hkk
Republic of Korea- : hEk o Fekk
Philippines : LT Hekk
Indonesia- : 3 *E% Fekk
Hong Kong- s s kkE o *khk
Thailand : . LT Rkk
Total : s s wRE
North America: H : :
United States : s 505,419
Mexico . s *k%
Canada . . LT
All other-- : . Kkk
Total : . e
A1l other-- o s s oo
Grand tot%ij : :
Source: om ed in respomse to questionnaires of the

U.S. Inte
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Table A-41.--Integrated circuits: Japanese domestic productlon of finished
integrated circuits,l/ by types, 1974-78

(In thousands of units) ’
Type D976 1975 P 1976 Go_1977 ¢ 1978

.
.

Linear————————mm_____ : LT *k %k

: <§** . Kkk

Digital bipolar——-=——e——__ : *kEk . k% . * . K%k
Digital MOS—-————mmmm_ : kA% Rhk : Fhk
All other-—=—————m———___ : &k . *kk . <§:\ . Kk
£ e — : 255,845 : 318,058 {/\ﬁ\vz\mz% \658 972 : 963,546

1/ Data requested for wafer starts and ass

emblies, but t supplied by
Japanese producers. ’ \<§3 PP Y.

Source: Compiled from data submitted resp to qu naires of the

U.S. Internatiional Trade Commission.

Table A~42,--Integratead cj§§§§€> n of finished integrated c1rcu1ts,l[
@ ubs:.dlarles, 1874-78

sands of units)

. . . .
§§§§§§> 1974 % 1975 ¢ 1976 ¢ 1977 =+ 1978
Q. : : : : :
——————————————— H KKRA o *%% . £ B k%% : e
_____________________ ET TN *k% . hkk k%% kX%
G A e e e e e e e o k%%, *kk *%%x *k% | *kk
———————————————— ———————t *kk o kk% LT hkk 2 kk%k

1/ Data requested for wafer starts and assemblies, but not supplied by
Japanese producers,

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Table A-43 .--Integrated circuits: Japanese domestic shipments
(excluding exports), hy types, 1974-78

(In thousands of dollars)

®

Type © 1974 o 1975 0 1976
Linear--—==-—=—=m=—me————— : ST *k% © dese
Digital bipolar-—-—————-————= : EXT I X%k S Jedek
Digital MOS-—=-—=—m————————w? k%%l Kkk o dedesk
All other------—--——-—m—mu—— : k%% 2 A%k S ] ek

Total---—--—===——=——=—=——: 264,093 : 318,107 : ??§}S93 : 560\GST s 930,956

Source: Compiled from data submitted in response\té stionnaires of the
U.S. International Trade Commission. @
Table A-44.--Integrated circuits: Japf 7 R \ &

(excluding exports), to related

(In thousands

(st
Type : 197ﬁi;§><§€ﬁ§> T 1978

Linear-----------=-=————- Kk 33 . ‘k:‘n’c : K%k C ki
Digital bipolar----—--—-—- : : AN Sk o A Skk
Digital MOS-=-—-=mmm—————m : ;%r*. : kkk o ET T I K%k
All other——-—-—==——o : Thk X : X%k S Xhk o Ehk

‘Total--------= :\i@9{535<§§§§?§?18 : 191,684 : 227.843 : 354,167

Source: Compi data subm d\in response to questionnaires of the

U.S. Internafd : Commig
Table A-Y tegréred circuitsy Japanese domestic shipments (excluding

exports), to unrelated parties, by types, 1974-78

(In thousands of dollars)

Type . 1974 7 1975 ¢ 1976 ' 1977 ¢ 1978
Linear----——-—==—m——mmm—m— e : EET - LT T T I LT #k
Digital bipolar-------—---—- : EETI Rk : fx% S kkE S Kk

. Digital MOS--—==m—mmmmmmm—— ST A%k ° ETT Skk o Sk
All other--------—-e-ommmmee : Kkk 2 *kk T kkk g Kkk : *%%
: 198,989 : 296,909 : 332,614 576,799

Total----=---mm--—=————=: 154,558

se 9@

° Y o

Source: Compiled from data submitted in response to guestionnaire of the
U.S. International Trade Commission.
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Table A-46.--Integrated circuits: Shipments (excluding exports) from
Japanese foreign subsidiaries, by countries, 1974-78

(In thousands of dollars)

Country

©o1974 Y1975 % 1976 P 1977 ¢ 1978
Republic of Korega-———————=—= : k%% Fkk 3 LT TN ; k%
Ireland---——====——m————————- : kkk 2 k%l #Ok :(?:§>kﬁ : Kk%k
Total-—————mm— e : kkk 3 kkk 3 *@XQ P\{ *kk
Source: Compiled from data submitted in respo o q tf&&paires of the

U.S. International Trade Commission.

Table‘A—47.——Integrated circuits: Shipments ding exports) from Japanese

foreign subsidiaries, by countries, to
(In thousand§f§§§§g

SN\
Country : 1%&@13\7@ . (@ 1977 0 1978
Republic of Korea--——--—--—--- : s O xwx Hkk 3 k%

d C] si
ted cincudits: 1its (excluding exports) from

Table A-48.--Integ
Oreign s riesq by tries, to unrelated parties,

Japanese
1974-78

..mn.;;_ - :}-’ —
Source: Compiled from at%/§ Neled i e e to questionnaires of the
U.S. International Tzz iphn. G?ii}Q .

<
(. ands of- dollars)

D R . .
@974 1975 . 1876 . 1977 . 1978
{\ - - °

e oo |oe oo
e

—~ 3 k%% © TR k%%

: xk%k ° k%
______________ . Skk o [ORAOR %k% o K%k - kkk
___________________ : k%% o k%% o fk% o *kk ° *hek

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Table A-4%.--Integrated circuits: Japanese exports, by types, 1974-78

{In thousands of dollars)

- Type P 1974 ¢ o1975 P 1976 G 1977 ¢ 1978
Linear---- ~m—m—mee : kkk 2 xk% 3 K%% R ik
Digital bipolar-—-—-~=---——mm : k% o k% 2 *€x 3 DO ek
Digital MOS-—--—mm==m=me———— : *k% : xk% Hotk DN fkk
All other-———=—~=——=—m———mm——eet kkk 3 Rk% 2 @ﬁ&gis\ <f§ . Sk

Total-———-=—-———=—mem—e=: 3,642 ; 13,074 : \8%;582 : 204,225

%ﬁ

Source: Compiled from data submitted i

tionnaires of the
U.S. International Trade Commission.

Table A-50, —-Integrated circuits:

~ by typ ' @
(In thous s\b d§}§grs) Qiiij

ted parties,

'Type

S 1977 o 1978
Linear-~==—=-m—m==—=—ce—e : Rk s e
Digital bipolar . *kk . *kk
Digital MOS—===—==ffm—mem . kkk L
All other—---——=——===—=m——=} LT Kk
KERE 2 P33

)

(e}

rt

Y

bt

]

i

i

i

]
N i

|

1

]

i

YR LD

Source: ol géd in response to questionnaires of the
U.s. I ieh
Integ circuits: Japanese exports ,to unrelated parties,
by types, 1974-78
{In thousands of dollars)

‘Type o 1974 ©o1975 0 1876 D 1977 . 1978
Linear———=—-————mmm e e : xkk 2 *k%k o ET T T Fh%
Digital bipolar----——-===-—- : K%E S Rkk 2 kk% 2 %k o %k
Digital MOS-—=—---=m—===me—e : kg o kK o E T LT Rk
All other—-—-m-—--—--===m———- : Rk s Rk 2 *HE s kAKX Rk

Total-——==m—m—m——m—— e : %k 3 k%% 3 %k 2 Rk o PR

20
[

2
- @

Source: Compiled from data submitted in response to guestionnaires of the
U.S. International Trade Commission.

Note.--One company did net report segment data for 1975 and 1976.



Table A-52.--Integrated circuits:

(In thousands of dollars) ,

111

Japanese exports, by markets, 1974-78

LX)

Market ©o1976 ¢ 1975 1976 ° ao77 | 1978
Asia, other than Japan---———----: k% o : *k%
Europe: : : :
United Kingdom—-—-—-—--—==—---~ : k%% o Fkk
France--——==-=————————-———————— : *kk o k%
West Germany-----——-——=———=—---— : kK% 3 kkk
Netherlands-----—-—=====—=———-—~ : kkk 3 *kk
Other—---————-r—————==—————— : k%% o *dkk
Subtotal = L — : k% Kk
North America: : :
Canada----——————————————————-=} *%k ¢ *hk
Other-——-—--——m———mom e e : *h% : KKk
Subtotal 1/ -———mmmo ——1 *ik : \ : *hk
Other—----—--=—--m——— e e : - *k%k 1 Kkk
Total--~---- : Z%Engtif 82,582 ; 204,226

1/ Area totals for Europe and Nor
because 1 producer reported ares
all other area datajand 8 produc

Source: Compiled fro a m
U.S. International Trade(Commiss

@

ex&eed sums of countries
ers reported Asian and
d North American data.

to questionnaires of the

thousands of dollars)

.

{ Country P 1976 P 1975 1976 1977 1978
Republic of Korea———————=—cmaee- ; *kk *kk ; L ; dkk ; *kk
Malaysia : kkk Kk k% . *x% k%
Ireland--—- : LT T *kk k% K%k . Xkk
Total-- : k&% k% kkk o kkk Xk%k

°

°
.

1/ All reported exports of integrated circuits by Japanese foreign manufac-
turing subsidiaries during 1974-78 were to related parties.

Source: Compiled from data submitted in response to questionnaires of the

U.S. International Trade Commission.
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Table A-54.--Integrated circuits: Exports.é/ by Japanese foreign manufacturing

subsidiaries, by exporting areas and by markets, 1974-78

(In thousands of dollars)

. Py

Year and exporting area Japan © West Germany | Total

1974: :

Asia, other than Japan, : :
total-————- : whE Kk
1875: : :
Asia, other than Japan, : :
total ——— ; : b ; Fekk
1976: : :
Asia, other than Japan-—=—=—==———- : : kk%
Europe, other than :
United Kingdom, France, : ¢
West Germany, and : :
Netherlands —_— : : Kk
North America, other than : :
Canada-—==w—=—————m— e : : Kk
Total—==- : : Kdek
1977: .
Asia, other than Japan----——- : Sk
Europe, other than :
United Kingdom, Fra :
West Germany, and :
Netherlands xRk ¢ hk%
x%hk fekk
1978: :
T TR ks
: hkk hkk
kkk ¢ hkk o T

1/ All r rted exports of integrated circuits of Japanese foreign manufac
turing subsi¥iaries during 1974-78 were to related parties.

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Table A-55.-—-Integrated circuits: Imports of Japanese producers, by types,

1974-78
(In thousands of dollars)

Type 1974 P 1975 f 1976 G 1977 ¢ 1978
Linear——————=m———— . k&% o k% . Sk
Digital bipolar : kk% o kk% . f**
Digital MOS - —— : kEkx o kk% . kk%
All other T kkk K%k . KHk

Subtotal-- —-— - 3 EET x**I/B /<>§£}<KI&>Yk£%_; *EE
Unidentified 1/- : Kkk AR TREE
Total-- - : 32,999 : 36, 713”x\\?0 : 64,706: 90,381

1/ Consists of aggregated values not segregdged by type s reported by 2 firms.

Source: Compiled from data submitted in respg
U.S. International Trade Commission.

questiennaires of the

S
Table A-56.--Integrated ci Qgts for consumption,
by geognap 78
£§ RAGS
area /) \\:ffigf) 197&§??\§§1975 © 1976 ° 1977 ¢ 1978
Asia : 3 : : :

Republic of Kgrea--ox————44-—==: , : 8,303 : 15,248 : 13,349 : 17,280
Taiwan 1 9 : 7,818 : 6,963 : 2,166 : 4,268
Malaysia- o &192 ¢ 3,086 ¢ 4,770 @ 3,163 : 8,405

5,466 : 3,002 : 3,958 : 374 ¢ 608
6 : 1,654 : 11,616 : 7,624 : 12,677
2,252 : 684 : 2,495 : 721 528
9 : 140 : 84 - 26

26,980 : 24,686 : 45,135 : 27,396 : 43,792

122,912 ¢ 13,641 : 19,705 : 23,417 : 14,338
: 14,925 : 12,667 : 15,437 : 11,396 : 9,849
United Kingdom—-—- : 227 228 : 715 : 1,042 : 2,659

Netherlandgs—-=-—==—- : 5 : 22 218 : 1,562 : 708
All other-————- : 193 : 108 : 864 : 1,796 = 2,868
Total ——————: 38,262 : 26,666 : 36,939 : 39,213 : 30,422
North America: : : : : :
United States : 108,018 : 80,020 : 116,707 : 120,189 : 180,735
All other : 5,278 : 2,891 : 240 : 67 : 92
Totalmm—m—————————m e 113,296 : 82,911 : 116,947 : 120,256 : 180,827
All other--—-————=—— -— : 16 : 88 : 6 : 1: 51
Grand total * 178,553 ¢ 134,351 * 199,026 * 186,866 * 255,092

Source: Compiled from official statistics of the Japanese Ministry of Inter-
national Trade 'and Industry and the Japanese Ministry of Finance.

Note.--Yen/dollar conversion: 1974, 286/1; 1975, 298/1; 1976, 297/1; 1977,
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~Iintegrated circulits: Japanese producers’ imports
feom relarved parties, by types, 1874-78
{in thousands of dollars)

Type © 1874 ¢ 1975 ¢ 1976 ¢ 19??<§§§\19?8
Lipeay —m— e i v e e s ——— k%% 2 f&k% o %
Digital bipolar—---—=———-——"} EES LT TR Kdkcdk
Digital MOS-——=mm—mmmm e -3 LT T I RkE 3 sededk
211 othey—==—r-w—mor—mm e -2 whk ol Rk% 2 ‘ s
Total-——=mmm=—m e e : Sekdk w P T I dfk \e &k R

) H : S <
Source: Compiled from data submitted in rggponse to qué@ticnnaires
of the U.S5. International Trade Commission. <:i>
Table A-38.--Integrated ¢ S imports
from unrela ties
(?;ig; t sands
Type \Q§>\ §3§£§?é d§i§§§§§b o 1976 : 1877 1878

> ;> s%% 3 T I k¥ o T

: wk%k 3 *Ek% . *kve o EX 33

: ETI I *k% S kkk sk

s kK% 2 kded o KRk S kk%

. . EE T IR kkk 3 LT I kkk

‘*** H Kk% 3 ET T I ®&k% . k%%

***** el 37466 ¢ 33,212 ¢ 40,682 * 41,159 ¢ 70,100

3
I

@
s

-
<

a
v

=
°

Source:
of the U.S.

values not segregated by types as reported

Compiled from data submitted in response to questionnaires
International Trade Commissicn.
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Table A-59 .~~integrated circuits: Japanese producers® shipments, imports for
consumption, exports, and apparent consumption, 1974-78

{In thousznds of dollars)

Ratio

' Apparent :{(percent) of

3
¢ Producers

Year > ! Imports ® Exports
¢ shipments : s iconsumption: imports to
: : 2 $ 2;\\gonsumption
1974~ mmmmmm e -1 252,531 ¢ 178,553 ¢ 23,330 : £3.8
1975 --- H 260,245 ¢ 134,351 = 45,295 : 38.5
1976---- ——— 5 434,956 ¢ 199,026 : 56,583 @ 3.5
1977--- : 517,339 ¢ 185,866 : 97,794 3 30.8
1978~-=mmm e e -1 508,646 : 255,092 : 203,003 60, : 26.6
Source: Compiled from official statistics of the-Japanes inistry of

International Trade and Industry and Japanese Mi of Finarce.

Note.—Yen/dollar conversion: 1974, 286/1Q\ 1975, ; 197 7/1;

1877, 274/1, and 1978, 212/1.
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Tabie A-60.~-Average number of persons employed in Japanese domestic establishments,

total and production and related workers engaged in producing integrated circuits,

by stages of manufacture, 1974-78

Item : 1974 ; 1975 ) 1976 ; 1977 : 1978
All persons employed in : : :
reporiing establishments-~--: 329,579 : 301,765
All persons employed in : : :
producing semiconductors~--—: 33,914 : 33, 344
A1l persons employed in : :
producing integrated : :
CLT UL LG e o s e ¢ 16,126 : 20,416
Production and related : :
workers, total-——w————————— ¢ 8,089 8,985 : 9,388 : 11,068
Wafer fabrication-—m—m—mm————— : kK Cokdk BT TN *kE
Assembliegmmmmmm—— ———— e : kA % : ST T H%kd
Finished deviceg=———wrm—mmmm——m : *E% h A%k e RSt

Ex

o
a

Source: Compiled from data submitt
International Trade Commission.

Table A-61.--Average number
ments, total and pr

e

of the U.S.

foreign subsidiary establish~
engaged in producing integrated

circuits, by regiong(and by ure, 1974-78
N 1975 ; 1876 : 1977 : 1978
: EhE LTI whk wER
. Rk, ARk, fkde Kede
___________________ . EET LT EE TN Eik
Production ¥nd related H : : : :
workers, total-—————m—m———: FEE xRk, kh% Kk, kR
Asgia, total — : LT XTI RIE . FEE o Xk %
Assembligege—mm—— e r—— : KEk o X T kk% e ek e ¥k
Finished devices——wmmrmm—m . Kxk e kkk kh% s diek o Fesedk
Europe, total—-———m—w—— ———— FhE Rk . KEE L AEE g ERF
Ase lieg——— e e H : s H :
Assemblie ‘ ? sR% Skk Kk Rk Fedk
Finished devices~-———m—memas) : : : :
Source: Compiled from data submitted in response to questionnaires of the U.S.

international Trade Commission, adjusted

for incomplete submission.
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Table A-62.--Integrated circuits:

Percentage distribution of domestic

sales of Japanese producers, by types of markets, 1974-78

(In percent)

Type of market 1974 1975 1976 1977 . 1978
Computer—- —_—— - 16.8 : 9.8 : : 8.8
Consumer product———w—=————===! 38.5 : 41, : 35.3
Industrigl-———————————————— 4.8 5. : 4.5
Communications—=——==———————- : 4.3 : 10. 5.5
Automotive-— - —_— 1.5 ¢ 2. 4.0
Government-— - 0 : 0.5 : 0
Distributor——-—=——=——=———————— 27.3 : : 39.8
All other——————————————————— : 6.8 ¢ (%%lé\: : 2.1

Total--———- - -:  100.0 : TQS{ >\\ : 100.0
: AN : EEN
Source: Compiled from data submitte e

e \§bnnaires of the -
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Table A-63.—-Integrated circuits: Japanese investment in plants and plant
improvements (excluding production equipment), by areas and countries,
1874~-78 '

{In thousands of dollars)

Area and country . 1974 . 1375 , 18976 ;%&7 . 1978
Asia: : s : <& :
Japan H LT BhE g *RENS : LS
Malaysia : hkk g LY I & e Kk
Europe 3 k&% 3 . k% g TR 2 *kk ¢ ek
Total— : 9,081 : 3,848 ‘2\&6\% 24,553 ¢ 30,117

Source: Compiled from data submitted in respon o questichpaires of the U.S.

International Trade Commission.
Table A~64.—-Integrate irey : J investment in production
equipment, by areas countries, 1974-78

thou;sa@f dollars)
Area ag*&ww &(&

: Q
@@%

. 1975 . 1976 , 1977 , 1978

\\\\& N : : : :

Asia: <i;j\\\\& N 3 : : : :
Japan ) A_j%§§§ ¢ *%kk o ET T k%% o %k g Kk
Republic «§§\¥ . LT KkE o Kkk . kkk o K&k
Malay w/ -2 : kik g kk% o wxk o kkk o K%
Singapc H *kh%k 2 ***: w%k% H *k%k o kExk
Eurcpe_..._ X 2 ***: *** H *k% - ***’: kx%
Total ¢ 32,074 : 29,866 : 94,115 : 72,062 : 142,014

Source: Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission.
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Table A-65.--Integrated circuits: European production, by
selected countries, 1974-78

(In millions of dollars)

Country . 1976 0 1975 1 1976 1 1977 ¢ 1978 1/

European Economic Community : 2/ H H H H 2
Belgium—~—===m—mm e, 8 : 6 : 3: 3
France----—==-=-~ : 74 3 65 : 78 : 84
Italy--------—momn . 29 : 15 : 49 (6 84
Netherlands~=~=~==~ -- H 7 : 16 : 14 ¢ 23
United Kingdom--- --: 100 : 100 : //g ¢ 147
West Germany-—-- H 112 ¢ 115 : : 19h e 250
Subtotal======e—— o : 330 : 317 : RN E 591

Other European countries: : : : :
Austrig=-=-==—eme— e : 4 3 -3 -
Spain=—=mm—mm—m—————————— $ 2 : 4 2 4
Sweden---===—mmmmm e g 3: Q(Q§§g§: 7
Switzerland--- -- -- --: 4 ¢ BN : 40
Subtotal ~=~==mmmm e : 13 : : NN 51

- = -

Total--==-==-====--=-——eee—ee -3 %K 3% 3 4@.\) 502 642

: : : 29\ :

1/ Estimated by the staff of the U.S« national e Commission.
2/ Does not contain data for Luxembbgrg,\I nd, fmark.

Source: Mackintosh Yearbook of(%ié%} ean Eiégx\ cs Data, 1977-79.
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Table A-67.--Integrated circuits: European Economic Community, imports
by sources, 1974-77

(In thousands of dollars)

Source Poaro7all Foa97st/ P 1976l 1977
Europe: : : ' :
Intra-EEC- : 80,%§3 : 217,202
EFTA- : 22,828
Other 471
Total-- 240,501
Asia:
Japan- 5,971
Republic of Korea 6,140
Taiwan 11,737
Malaysia- 12,082
Singapore 32,719
Philippines~ : h : 7,362
Hong Kong r s : 2,621 : 3,899
Other-- < §;> - 3 : 128
Total 2

(e : - :
X;§§:§%>975 : 33,092 : 95,004 : 80,038

2
&36,@%,876 : 217,695 @ 149,423
10662 &

Other—- : 5,765 :  5.683 :  3.569
Total L2 N TR SRy 117641 = 223378 + 152,992

Other and unidentified =3 C>§§Z:::i>-—-—: 0¥ : 22,569 : 39,189 : 72,143
Grand total-—-- (( NN S\\\ : 265,641 : 525,737 : 554,674

1/ Data for the Unite \K§3§§S% iclude( trane/ in microstructures not classifiable
as integrated ci its,
% §§§§ AV

Source: Eurost Aﬁgiytical Ta Foreign Trade NIMEXE, 1974-77.

QY&

North America:
United States~- ——
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Table A-69.-—-Integrated circuits:

by markets, 1974-77

{In thousands

of dollars)

Eurcpean Economic Community exports,

19751/

Market Po196l/ ¢ Co19768 ¢ 1977

Europe: : 2 e O .
Intra-EC--—=-=-m=-mo oo : 78,769 : 75,294 4,156
EFTA —-==—==mm s mmm e —————- ¢ 20,590 : 18 : 30,428
Nonmarket economy countrieg———e—————— : 1,845 : : §§§§§§>. 4,578
Other—-——==—m e e~ 5,362 ¢ : oar : 9,394
Total————— e e el : 106,566 : 99, 728 < 04\963 : 195 556

Asia: H (3 g °
Japan--===m e e : 490 ¢ 2,418 4,666
Singapore~————=-===—mmmmmee 5,357 o : 28 : 9,742
Australia/New Zealand-—-=--==ceeeeo__ : <<gg§\ : . 1,434
Other—==—-=~=-— e : 2,8 3~ : 6,128
Total—-=—mmm e 3 li 752 k\\;jfsaa s 21,969

North America: : .
United States—----~-f~-~------------f%2i§\\ 73 21,4763)) 9,346 10,114
Other---=-==----m oo gfgkl : Q%§%8¢; 598 : 782
Total---==--omo oo N8 = 9,944 ¢ 10,890
Other and unidentified-~------—-oc> {2?§k6)161/*\\{9§ﬁﬂs : 33,774 ¢ 30,268
Total-----ommomom oo e oo 4:;2 P * 275,665 * 261,690

‘\%37 ?94<3\3§3’052

H

\eiaﬁe T é&zmelcrostructures not

1/ Data for the Unit K1ng
classifiable as integratied circ
Source: Eurostaf;lnalyt blesQ&f

€ign Trade NIMEXE, 1974-77.

ated cir European Economic Community production,
S)YOEexXpo apparent consumption, 1974-78 1/
N\ ° o o < Y
: \\% o : Apparent . Ratio of ° iRatzzgsi
° Production 2/' Imports & Exports = ~-pParent =z exports to. ~POTES Lo
: : : tconsumption: . % apparent
production .
¢ H H H : tconsumpiion
it LT, Million dollars-——————me—e—o § mm———— Perceng——~m—ww
1974——=~-~mmomemam : 330.0 : 226.1 58.6 : 497 .4 17.8 ¢ 45.4
1975---———~=cm e : 313.0 : 183.8 : 72.8 : 424.1 : 23.2 43,3
1976 ---~---~-meemm : 378.0 : 380.2 : 121.5 : 636.7 32.1 59.7
1977 —-——=-mmmmem — 46<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>