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viii 

Summary 

On October 25, 1978, the Su:17, committee on International Trade, Senate 
Committee on Finance, and the Subcommittee on Internatioal Finance, Senate 
Committee on Banking, Housing, iiia Urban Affair 	

n 
s, requested the Un 4 ted States 

International Trade Commission a) conduct a study pursuant to sec 	l'-; ^f: 

the Tariff Act of 1930 on trends in international trade in integrat 'eSs,_  rcuiras 
(Senate request appended to report). On December 7, 1978, 
instituted an investigation focusing on (1) factors affecting 	

NO‘ 

markets, and (3) a comparison of such involvement with U. 
incentives to foreign producers and disincentives to 	A::> °reign 

future international competitive position of United Sta 	 an 
analysis of foreign government involvement in the indu , 	 a 

policies affecting the integrated circuits in dust 

The data and information gathered by the Co 
naires and a public hearing provide insigh t 
integrated circuits which may be of interest 
groups. 

Summar of international competitive 

Integrated circuits (TC's) at 
components of digital computers 
equipment and a myriad of other  

hrough question- 
rade in 

e 

111Process-cnt  , orol 
e electronic 

The integrated cir, 

industry which has bee 
The industry has rapid 
developments. 
billion in 197 
industry is * 
areas--The 
characteri 
firms, 
have 
from 

y new, high-technology 
_in the last twenty years. 

a ,ets and rapid technological 
rated circuits exceeding $5.5 

out 18 percent per year, the 
resent there are three major producing 
and Japan. The industry is 

national in their operations. Such 
d States, japan, or the European Community, 

g faci 	which are utilized to convert parts shipped 
titles into completed integrated circuits. 

rig 
etitive 

,es, Wes", 
 inich 

The 	. integrated circuits industry is currently the warld's leader in 
integrated c :cults technology and production. The industry is operating at 
capacity and is increasingly moving to higher density chips, an area 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 low, 
the need for new technology is requiring greater capital expenditures for 
research and development. 

ent 

The U.S. integrated circuits industry for the foreseeable future is 
expected to continue (1) to grow in absolute terms, (2) to remain the princi-
pal world producer and leader in technological development, and (3) to 
maintain profitability. It is likely that U.S. producers will continue to 
allocate a sizeable share of their investment to other countries, such as 
Europe, in order to expand as rapidly as possible and to help maintain 
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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.S. industry's world market share was * * * 
times larger in value than the Japanese industry's share, and * * * times 
larger in value than the West European industry's market share. World market 
share accounted for by the Japanese industry increased steadily 	m * * * 

percent in 1974 to * * * percent in 1978. Much of the increase i apanese 
market share was gained at the expense of U.S. producers, whose ji 

	
fthe 

market declined from * * * percent to * * * percent during 
European producers' share declined from * * * to * * * rc; S•, 
period. Thus, the U.S. industry is growing less rap 	 cipal 
competitor, Japan, and is expected to continue to I t 	• share.  
(Immediately following this summary, see table highlight 	sh , tents, market 
share, investment, and employment data for the 	ed Stag and Japan.) 

The projected drop in U.S. producers' mark 
number of factors. First, the U.S. indus 	is 
limited production capabilities which are 	c ,  
the 1974-75 recession. Some firms do no 
investments at a rate required to ke p 
and technology needs, and will lose n 
at faster rates and meet new produc 
industry intensify, it is likely L 
modest restructuring with the e 
firms. In addition, because 
of business entries will no 
situation results in 
the business environ 
interest rates, savin 
example, Japan low i 
development 
integrated ci 
U.S. ind- 

Eur 
pro 
experi e and economies of scale 	Based on investigation findings, the 
Japanese industry appears to be able to produce a given level of output for a 
lower inpu of capital and labor 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 
* * * cents. In the same year, the Japanese industry spent * * * cents on 
research for each dollar 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. 

can be attributed to a 
arket 	=re due to 
er 	nt after 

d capital 
world demand 
able to expend 

uirements of the 
6iy will experience a 
1-and middle-size 

requirements, the number 
st. The investment 

of a number of factors in 
ries such as inflation and 
tax and trade policies. As an 

t funded research and 
is, appear to enable the Japanese 

and grow at a greater rate than the 

ng world market share as Japan and the 
nology transfer and research, expand their 

re efficient as a result of production PDF Crea
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Trade. 	 es 
circuits 
futura, 	Unit 
largest 
State 
fhr its , 
facilities, 
process th: '- 
products. 

The long-ter 
continued strong resear 
accelerated rate cf invet.,t7i , and 

conceo -  of free trade ad 	-u at tha 
the ".;.L.777 .. 

The declining. share of the world 
integrated circuits is a cause of 
major factors influencing • .Se 
examined during this invest 
investment requirements,  
(3) domestic and foreign 0.- 
separately as last cacti 
role in determinin' 
considers investm 
its ability to rite 

Y's  

cri n of t- f 	LIt and future -- 217. 
4 - 	 of - 	finance future grow.,._.. a:: liit., 	its, 

eprecie 	and government inentives, Tha ,.:2, ina„. 
future an 	ne vast markets expected so develt7:. for.. 

is concerned that it may lack the ability o increase capaciA:. 
e el 	ens. 	The industry contends that, a t77:e 	saent 	7astm nt  

in the nited States, internal sources of funds 	 - ..1 mer':te 

cannot support the expansion necessary to maint 
increasing world market for integrated circ- 

To counter the fact - .=t .3 . A;. industry :iir 
requirements is limite,] as cited above, t 
revisions in existing regulations regarding taxe 
The industry believes that cazital gains taxes E 	 on 

of securities, that the "useful  -life" provision 	 ent tax 

statute should be shortened or removed, and that van7 tax 
designed to increase the availability of research and 
be adopted..,.. 

in 

, 	, a 
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xi 

Foreign industry  strategies.--The U.S. 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.S. 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 supe_ioritg 	d by pricing 
their products in the U.S. market below those in home markets. 

U.S. industry representatives allege that competito 
are attempting to close the technology gap through ay in• 
arrangements with U.S.-based companies for the mos 
technologies, and acquisition of controlling i 
their technologies. A number of U.S. business obsery 	\a:e 

nd Japan 
ensing 

ommercial 
s and 
that the 

sale of U.S. technology to overseas buyers 
foreign demand, barriers to U.S. exports, a 
investment. Information gathered from res 
questionnaire and other sources regard 
is inconclusive. 

U.S. industry representative 
indicated that they feel the deval 
prices, and the advantages assoc 
have encouraged foreign integre 
semiconductor firms. Thus, 
U.S. market share through t 
in-house developmen  

creasin ecause of increasing 
itable overseas direct 

he Commission's 
of 	chnology gap 

omission, 
depressed stock 

es, o the U.S. market 
invest in U.S. 

per to buy technology and 
companies, than use 

technologies. 

A large incre 
has taken pla 6  du 
has been di 
and easy e 
and Jap 
pr inc 
Weste 

nvest.,L 
foreign'IN 

investment in the U.S. industry 

114Z> 	
eign investment in the industry 

ro ' accessibility to U.S. high technology 
. Foreign investment (both European 

s valued at $515 million and has 
purchase of U.S. producers' equity. 

cipal source of foreign investment in the 
apan represents only about 3.1 percent of 

es. 

uality of integrated circuits is an important factor in purchasing 
decisi 	for major end-users, and the Commission received testimony both from 
U.S. an• 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 reliability 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 techniques 
of the Japanese were expensive and that they considered this "better deal" 
given to buyers of Japanese circuits a type of market penetration technique. 
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A spokesn 	 osnese 4 	 testimony .efor7 
rejected the — 	 "s exnd . 	 '1U8715 -  
characterized 
	

LC•• , 	qua 	, a -: .-freven ,-. 
in the initial dPsig, 	press the coafiurations are 
reduce the probabilv 	., defects. Thisppro; 
different from iro - 	the quality control and del-ection 
the device is produced, a process that does increase oosts. 

A significant and growing portion of the 
circuits is in large scale inta -  _ t ._. . 
computers. The most advanced e of LS: 
at the present time is the 16.'ado m access 
representatives stated before Commission 
market has been targeted 
to the U.S. industry, the 16Y uerket was cho 
the U.S.market in this devic-, - :uld provide the 
production experience that, in time, would wer 
compete more effeutively ir n.,.:srots for even 
devices. Specifically, Us... indue:ry has iLdi 
commercial development of the 
meat, low-pricing practices have Lllow 
only 3 years to accumulate a U.S. mar 
this key product. The U.S. industr y 
and pricing practices for 16K ilk's 
supplies more than one-third of 
verifiable from the data cure 
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in various Japanese crc.: -  _es should 
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Ja 
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advanced 
facto 
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cont . 
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as tee am 
aimed at 
to pen 
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n world markets 

For t 1 foreseeable future, Jaba 	e:Ecdcted to 
its export markets through exports from the Loae is .  an 
these shipments are likely to go to foreign related 
processing or integration into finished products. HcoJever . , 
expand their off-shore processing facilities in size and 
that there Will be an increase in exports to world market:: 
Japanese facilities. However, because of lead-time require 	t_ to 
implement new facilities, no significant change in trade psi - tern; is ext,os ., 
in the near future. 
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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 gnonth of new facilities is expected. Based on current data, there 
is little reason to believe that the advantage enjoyed by the Jalklese 
compared to the United States in labor productivity and output per Bit of 

radical change could indicate a potential shift in Japan's 6,0mp 	
1X: any investment will change. This relationship should be watched clo 

position vis-a-vis the United States. 

estern Europe.--Behind the tariff structure 
integrated circuits industry in Western Europe is 
cantly. However, Western Europe's position in 
expected to change dramatically since it is ex 
will concentrate on fulfilling European demPnda 
to be aided further by the various incenti s of 

Within the European market, the United 
strong. U.S. capital investment and tec 
Western European markets should prov 
the viability of United States versu 
Europe. Because nf expected marke 
Europe, the Japanese can be expec 
manufacturing facilities with' 
within Europe is presently 
production facilities, 
This may lead to a mo 
supplying countries 

c' 	 C 9 the 
ex 	 signifi- 
ernation 	a e is not 
d that do< tic suppliers 

rial growth is expected 
domes \producers. 

remain 
44 	in the 

ion to ensure 
in Western 

ffpstructure within 
n establishing 

apanese market share 
cation of European 

in the foreseeable future. 
elationships between 

Barr_ 
mat 
circ 
into 
negotia 
alleges th 

icies relating to tariff and nontariff 
incentives, and monetary and fiscal 

rees world markets and trade in integrated 
a 	.rier to the free flow of integrated circuits 

markets, particularly in the EC where the latest multilateral trade 
s failed to achieve a reduction in duties. Also, the U.S. industry 
various nontariff trade barriers in Europe and Japan represent a 

significant problem to increased integrated circuits exports. U.S., Japanese, 
and Western European policies affecting integrated circuits are discussed 
below. 

United States.--In the United States, Government expenditures aimed at 
assisting industry research 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 involves a very high speed integration program® 
This effort, designed to increase the speed of the circuits and to harden them 
against nuclear radiaticn, has not yet been funded. 
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xiv 

It can be expected that the integrated circuits industry, like any other 
domestic industry could be adversely affected 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. to advance t 'aology or 
to obtain necessary funding in the open market, This is particul y true of 
small-and middle-sized firms which are less able to fund required e -nditures 
to move into higher technology items which will be the domi,unt 	 world 
integrated circuits markets. 

Japan.--The low inflation and short-term intere 
in recent years have provided a base for overall in 
including integrated circuits--at a more favorable rate 
States. The ability of various integrated sir` produce 
to advance technology without fear of governmen 
the economic health and advancement of the inte, 
Japanese government has suggested integrate . circ 
development which should lead to increasing 
competitive posture in world markets. 
in high technology integrated circu 
a quantum jump in closing the techno 
integrated circuits producers. Ac 
Scale Integration program in Japan 
over 4 years, $240 million of 

The rates of duty 
valorem, and certain 
U.S. producers respon 
significant nont iff 
Telephone and 4iregraph 
into its equ_ j nt, 2) bar 
ventures o 	 ries, and 
document 	 industry 
be modif 	 ed 

des 	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 also fears that 
trade barriers, particularly nontariff measures, and foreign government 
subsidies to lodal 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, 
border tax adjustments and rules of origin. 

: 

e ing Japan, 12 percent ad 
cated as tariff barriers by 

uestionnaire. Among the 
the refusal of Nippon 

ion of imported integrated circuits 
establishment of majority-owned joint 
culties with standards and customs 

at nontariff trade barriers in Japan will 
of the implementation of the recently 

a 	 o iations. In the event that legal and 
s are nwade, U.S. industry exports will serve a 
the Japanese market. 
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work together 

on has further fostered 
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xv 

There is little doubt that foreign; producers wishing to tap the growing 
potential for integrated circuits in Western Europe are encouraged to locate 
in Europe by the existence of tariff and nontariff barriers. In addition, 
several European governments provide incentives to all industries aimed at 
establishing new facilities in the market. While not applyin exclusively to 
integrated circuits, when viewed in combination with tariffs, 	incentives 
offer an attraction for locating integrated circuits faciliti== 	rope. 
Indeed, many U.S. firms have already taken advantage of 	es 	ves to 
locate production facilities overseas and are expected to 
manufacturing capacity abroad within the existing 	to In light 
of the anticipated market demand, Japanese and ot'iloc 	

facilities expected to take advantage of the incentives to 
in Western Europe, 	

cers can be 

unds for reconstruc-
cers' position 

is not 
o e  a_ 	 circuits 

ease in t 0'1N. 	ports. The 
v dedi 	e. 	00 million over 2 
irate 	devices and to 
__s 	ing up to $300 million 

egrated circuits. The 
on over 3 to 5 years to 

In addition, some European governments 
Lion and development aimed at strengthe Ong 
in European markets. Because of the grNvg 
expected that arty increased production of 
producers will soon lead to a sig ific 
Federal Republic of Germany is re 
years for the development of very 
upgrade technology. The Govern 
in grants and loans for the dev 
United Kingdom has allocate 
develop equipment and adv 
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Introduction 

On October 25,.1978 5  the Subcommittee on International Trade, Senate 
Committee on Finance, and the Subcommittee on International Finance, Senate 
Committee on Banking, Housing, and 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 international trade in integrated 
circuits. The Commission was requested to focus the study on fw ors 
affecting the present and future competitive position of U.S. pr 	f'ers and 
in particular, to include data and analysis concerning foreign o- ,7e 	ent 
involvement in the form of incentives and disincentives on .Y. 	 to 
foreign Markets ;  and to compare such involvement with U.S. 
involvement. The Commission was instructed to submit 	 e study 
not later than September 30, 1979; the date of subo st , -equently 
postponed to October 31, 1979, The Commission institu Ligation No. 
332-102, Competitive Factors Influencing World rade in r g aLed Circuits ;  
on Deceminer 7, 1978. Notice of the institutio 	the inve 	gation was 
published in the Federal Register  (•3 F.R. 59 	© 20, )78). 

In connection with the investigation. 
ing in San Francisco ;  Calif., on May 30 and 
hearing was published in the Federa Re 
was posted at the Office of the Dec_ 
D.C., and at the Commission's office 

blic hear-
e 

y 1, 1979) and 
Washington, 

In its investigation, the C 
through responses to question 
certain foreign producers 
Lion and trade in in 
submitted through th 
Western Europe and t 
Japanese indus 
some aggregat 

-Industry. - e 
naires, 
Western 
colic 
did 
cir 

O 
on the U.S. industry 

e the cooperation of 
ase on worldwide produc-

d, questionnaires were 
six largest producers in 
pan. The responses by the 

of .- 10 producers in Japan and 
Ministry of International Trade and 

_ore not to respond to the question-
rious public sources of information on 

result, the Commission was unable to 
,ative European producers. However this 

e evaluation of world trade in integrated 
_s are not a major factor in world trade® 

In 	ust 1979, the Commission received a confidential submission from a 
U.S. pro 	-r alleging that 16K RAMS (16,000  bit random access memories) were 
being made in Japan and Sold in the United States at prices much lower than 
they were being sold in the Japanese home market. The Commission received the 
submission too late to request substantiating information from other domestic 
and foreign producers for use in the investigation. 

The Commission's report establishes a partial 5-year history of develop-
ments in the integrated circuit industry on various topics including research, 
investment, shipments, exports, and imports. it outlines conditions of compe-
tition faced by U.S. producers in certain foreign markets and the influence of 
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identifies the printipal economic 
_S. industry. it also compares the 
in several important aspects of 

governments on the industry. The report 
factors which affect the growth of the U. 
U.S. industry with the Japanese industry 
performance over the 5-  earperiod. 

Description and Uses 

The integrated circuit is an outgrowth of the se 	nd 
which has been developed in the last 35 years. The 	con 
its 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 ion tra 
growing and purification techniques, diffusion ues, 
planar technology which are basic to integ -ated 
which inventions originated in the United es 

y 
stry had 

el abora- 
ext decade by 

crystal 
xide masking and 

ion, all of 
Laboratories. 

o receptive 
messes over 

at a revolutionary 
exas Instruments, 

into this new 

The new semiconductor technolog 
entrepreneurs who formed new compani  
the next three decades to exploit thi 
pace. For example, integrated cir' \0, — 
one of the originally small busine 
technology, and Fairchild Semi 

Semiconductor to 
application to teleco 
computers, calculato 
areas such as atPikmo 
products. 

its originally conceived 
y perceived applications to 

ng an accelerating impact in 
entertainment, and consumer 

C> 
had itt, 	gnifi cant impact not as a component 
in e 	a .N  \*.‘ ak ea products, but as a component of products 
bey. 	NC 'development of the transistor. Thus, the 

atth%;4N• 	including the invention and innovation on a 
produ'qk 

technology supports an extremely fast growing integrated circuit 
market cu ntly estimated at approximately $6 billion and is linked with an 
electronics market of $180 billion a 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 organization to mobilize scien-
tific talent and capital investment. 

1/ Nelson, Richard. R. ;  The Rand Corporation, 	ne Link Between Science and 
Invention: The Case of the Transistor," The Rate and Direction of Inventive 

y Activit 	Economic and Social. Factors ;  196z p. 55.). 
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With the seventies, the advent of foreign producers of integrated cir-
cuits has changed traditional perspectives on the role of U.S. technological 
leadership. Today, the foreign producers are an increasingly significant 
factor in the marketplace. They are also 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 scat -Ltegration 
of 'circuits® 

The initial fuel for the semiconductor revolution 
indicated, United States technology and innovation. 
have narrowed the gap, the United States innovati 
be preeminent in this high technology arena whic 
terms of research and development expenditure 
inator of this technology and now having a r 
est, nevertheless remains a major contribute 
leadership.) Newly emerged domestic co anies 
the evolution of integration from small 
working in the metal oxide silicon (MOS 
Laboratories. 

411:3 1::::es, the orig !i 

sly N ,

: 

. 

co •nues to 
countries : 

.iic orefront in 

ively s .. production inter-
United States technology 

4 N., 
_eyed • 

■

•p, _tant roles in 
marily 

lbat Bell 

Description  

Integrated circuits 
tronic circuits produced 
ally made of silica 
amplifiers to tom 
and other component 

Integr 
size from a 
active 
ponen 
cry 

psulated miniature elec-
or crystal, which is usu-

imple logic circuits and 
aining thousands of transistors 

ounting and encapsulation) range in 
quare and consist of a combination of 
ransistors and diodes with passive tom-

-citors within and on a single semiconductor 
se elements within the semiconductor is 

tion of electrically active impurities into 
the semiconductor. 

circui 
3 to 5 mi 
componen 
sistors 

ns uct 
the iiNeik 
regions o'' 

tal bipolar and digital MOS integrated circuits are used in products 
which u lize 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 analog computers. Other, or 
hybrid integrated circuits, are a combination of integrated circuit types. 
Articles covered by this investigation are limited to integrated circuits only 
and do not include discrete devices such as transistors, diodes, solid-state 
displays, and similar devices. 
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(In percent 

19171 	1972 	" 
r rare t. 

196g : 1969 

lore)  
Rate of du - y effective 

1970 
TSUS item No 

4 

Uses 

Integrated circuits were developed in the early 	as an 
the technology that spawned semiconductor transistors aDd diodes. 
uses of integrated circuits were in operational amplifiers, logic 
and shift registers of small capacity ,  employed as parts of proces 
devices, calculators, and computers. As technology improved, 
cuits became increasingly complez, to include more functions. 
culating and memory functions of a pocket-type calculator a_ 
single integrated circuit, a substitute for hundreds of 
The principal use of integrated circuits is in comp 
home appliances such as clocks, radios, television r 
sewing machines, security systems, and even person 
circuits are finding their way into automobiles 
to become a large user of these devices in a 
circuits to replace tens of thousands of discre 
fleeting wires in computers and data 
still causing, a nE7ar revolution in 
cation of these machines. It is in 
cations that there is no forseeable 
appears to have no end of uses from 
control, and to the control of unma 
earth. 

41(\this 
e 	arE. The 

rents and 
proce 	 as c 
the s 	 var 
the v integra 

rorri 

outgrowth of 
The early 

1=1'  
d cir- 
e cal- 

a 
nts. 

,errIcs l, ude 
 integrated 

tt_y is expected 
of integrated 
intercon- 
. and is 

appli- 
•, ItPr 

result 
be reduced 

19 
dut 

not el_ 

Integrated circu 
Tariff Schedules of ' 
nations (MFN) a-
which has been 
following table 
the U.S. 
commenc 
Commun . 

 gra 
Pref  

d under item 687.60 of the 
entries from most-favored 

percent ad valorem, the rate 
72. Details are given in tne 
Multilateral Trade Negotiations, 

cent ad valorem in 8 annual stages 
of integrated circuits from designated 

the rate of 35 percent ad valorem. Inte-
idles under the Generalized System of 

Integrate circuits: rL3S. rates of duty 
	

imports ;  l9 1-72 and 1987 

687.60 (Pt. 
• : 

11 t 	10 t 	8.5 : 7 t 	6 

final rate negotiated in Tokyo Round of trade negotiations. inie 
will result from a reduction from 6 perrnt ad valorem in E 	etae& 
commencing on January 1 1980. 
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Integrated circuits are also entered under TSUS items 806.30 and 807.00. 
Item 806.30 provides for imports of certain metal articles which were 
previously 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 qualifying under those 
provisions, which have never been the subject of trade-agreemen oncessions, 
are dutiable, in effect, only to the extent of the value added ab 	d. 

Profiles of U.S. and Foreign Producer 

U.S. and foreign integrated circuit industrie 
measure trade flows, data on the worldwide industry wer 
folloWing basis: (1) Shipments are articles p  s ced and 
country; they exclude exports or imports on wh ch furthe 
modifications were performed. U.S. domestic s 
sold in the United States. U.S. foreign 
produced and sold within the respective f 
are located. Shipments are a measure o -
investment is made. (2) Shipments 
were collected on the same basis. 
country and sold in another. (4) 
country and produced in another c 

al.. 	To 
ed on the 

ld in the same 
operations or 

hose produced and 
those 
S. plants 

ry where an 
ational industry 
oduced in one 

in the importing 

q. Th 
nt for 
s produc 
four ' 

About 40 U.S. 
is the largest firm a 
shipments and 
in foreign c 
three pro 
shipmen 
concent 
1974  

cults. * * * \ * percent of the value of 
stic plants and U.S. plants located 

1/4   

4 gest producers are * * *. 	These 
* percent of the value of total 
U.S.-owned plants. * * *. The 

oducers was about the same in 1978 as in 

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

Production  

Production flow of irate rated 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 
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duty-free treatment can be obtained under the provisions of 'SUS items 806.30 
and 807000 when the finished integrated circuits are returned to the United 
States. 

U.S. subsidiaries or contractors in the foreign countries as, embie the 
chips into final packages. These assemblies are normally sealed 	shore and 
tested or exported to the United States or a third country for finar testing. 
The last material transformation is that of sealing the IC ack 
transformation determines the country of origin for U.S. Cu 
The final test does not change the country of origin® 	 his 
distinction is not shown in figure 1, and final seal 	 LA, be 
a single operation in a single location, which may n 	the =se 

ckage 	It may then be 
her pro uct such as a 
!er end 	c duct, then 

Se 	 trade 
import 

that the end 
• little chip 
free providing 

e IC device has 

After the IC has been tested, it is marked 
sold locally, exported, or even assembled into 
calculator, radio, or computer. If assembled in 
the integrated circuit loses its identity 
statistics on the iC are lost. To the ext 
statistics on IC's are understated. This 
product does not qualify for 807 tre.men 
which is the heart of the tested dev 
that it was properly registered u 
been assembled into an end product. 

t mean, 
con 

he U ® 

Production operations.-- . 
 an integrated circuit are 

operations need not be 

Wafer fabrication 
most part done 
their wafers 
percent were 

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

 fficult operation, is for the 
firms produced * * * percent of 

table A-1). The remaining * * * 
s located in industrial countries, 

Indus 
ne United 

by their_ 

The 
largel 
asse 
cod 
Much or 
in a few 
testing. A 
returned to  

grated circuits into the packages is done 
7S, U.S. firms did * * * percent. of 

* * * percent in other industrial 
aining * 	percent was done in developing countries. 

este 	y is manual; automation of the assembly operation (except 
) is lagging behind that available for wafer fabrication and 
r assembly the integrated circuits are either tested offshore or 

he 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 increased from * * * 
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fabr 
educe uni 
the foil 

billion to * * * billion units ee 
technologically advanced di[,, 
function is automted, the ce_ 
test programs are written ie ceenee 
States by the oriiee 	dE 

that 	The tee - 	e—tion makes 	of 
ecoetrolled test equipment. Since,: The. 

Le testing machine can be quite : 
uage and can be supplied from the United 
r fabrication plant. 

r categories 
he last 

log to 
nd field 

,f4rst three 
trends by type 

Production bv type   The investigation identified four 
of integrated circuits: linear diggitaal bipolar; digital MOS; Ord o 
category includes combinations of functional types such as lineaL 
digital converters, etc.), combinations of technological types 
effect, and all other integrated circuits not specifics 
categories. There are several ways of determining the o 
of device. 

by the 	tuber of wafer starts, 
d integrated circuits. 

As shown in table A-2, production has been inl 
the number of assemblies produced, and the number o 
produced domestically by U.S. firms, by type o_ 
almost * * * percent of wafer fabrication by U.S. 
Thus, the number of wafer stares by type of 'i 
measure of the market for the different , 

in 
one 

circuit 

evious sections, 
nited States, 

eem to be a 

_s in 1978. Commencing 
y constant® During 
tarts are not however, 
as the maturity of the 
of good IC's per wafer, 
f a finished IC. 

such 
e yield 

delivery o 

Digital MOS wafer starts accounte 
in 1976, the relative share of all ty 
1976-78 the total number of starts 
a true indication of production 
production technology, the numb 
the complexity of the rev 

produced from a sin 
production process 

- produced on a -e 
larger wafers 

grated circuit 
o the size of 

e emely lengthy and 
ion costs. The Indus 

b em 

Chips that can be 
the wafer. Since the 
difficult, more chips 
try trend to the use of 

Production by wafer s 

Facilities 

firms in domestic and foreign plants, 
ize of wafer, 1974-78 

(In percent) 

1974 
	

1 9  75 
	

1976 
	

1971 
	

1978 

2" 	3" 	4n  
; 	 ; 

,77 1 4" : 2" 2" 4' 2u 

Domestic 	: 63 t 37 : 	31 
Foreign 	:*** :*** t*** :*** 

69 	20 	80 t - 
:*** :*** :*** :*** :*** 

I 9 t 80 
:*** :*** :*** *** 

Source: Compiled from data submitted in response 
national Trade Commission. 

o cues e of the U.e. I_ 
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Capital equipments--Capital equipment is used in 5 major areas in the 
manufacture of integrated circuits. The areas are: 

40ow 	

basic raw * * 
"1: , 	ons 	apparatus 
te,:st i 	thin wafers, 

ntial to e production of 
ide the IC dustry. Many IC 

om large chemical 

Wafer manufacture 
Mask fabrication 
Wafer (IC) fabrication 
Assembly 
Test 

Wafer manufacture.--This equipment is use4 :0 
slice or wafer of substrate material. Such equi 
for growing the crystal ingot, slicing or sawing 
and polishing the wafers. The equipment is e 
integrated circuits but much of it is used o 
manufacturers purchase the raw, unprocessed 
companies rather than producing them in use 

Mask fabrications--Before the 
integrated circuit, the IC device gist 
the process masks must be fabricated 
to make the masks (negatives or 3  
integrated patterns on the wafer 	=, 
line (2). Since the masks ar l ■ - 
produce thousands of IC's, t 
extremely precise. Error 

of the ma/ 140  u of an 
ed (f' line (1)) and 

k fabric.. equipment is used 
ch  to create the 

r.e shown in figure 2 
be used repeatedly to 
on these masks must be 

tly transferred to each IC. 

e su 
oduction 

achines at 
lerancesa 
ith, an 
din 

Wafer 
a set of masks, 
implanting in 
wafer. The 
Wafer-fabric 
extreme 
perfe  

th the raw wafer (or slice) and 
g away, depositing on, and 

Numerous IC's are formed on a single 
figure 2, lines (2) and (3). 

and must be capable of delivering 
erlay of the image from one mask must be 

actly the same dimensions as the image 

y.--The warmer containing tens or hundreds of IC's is first 
scri 	and t en broken (sectioned) into individual chips (dice) as shown in 
figure 	line (4). The individual chip is then mounted in its final con- 
tainer -ckage) which has both external and internal package wires. After 
assembly, the package is sealed. For most firms this is a labor intensive 
operation. 

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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Shi e 	 U.S. forei 	subsidiaries (excl 

Shipments from foreign subsidiary plants 
increased irregularly from * * * million 
(table A-6). Shipments from plants loca te. 

4\ 

markets and from plants located in Franc
pm 	

19 

about * * * of U.S. foreign subsidi ry 
for about * * * percent of U.S. fo 
countries accounting for the remaind 

9 mil', in 1978 ■e7  :27unt German 
...; 4\• 

 Nuntries account 
with developing 

Shipments from U.S. foreign 
ated between * * * million a 
Shipments to unrelated par , 

 during the period ( 
subsidiary plants t 
plants in those coup 

C> 
elated parties fluctu- 

9 4-78 (table A-7). 
million to * * * million 

kIL ipaents from U.S. foreign 
lining  as U.S. investment in 

r integrated circuits increased from $217 
A: 1978 (table A-9); the increase equates to a 

. exports decreased sharply in 1975 and the 
1978. 

-U.S. ex 
95 

in va t:  
exceeded -n 

11 

U S domest ic  

U.S. domestic shipments of integrated circuits increased generally from 
$1.2 billion in 1974 to about $2.1 billion in 1978 (table A-3). Shipments to 
unrelated parties, increasing from $698 million in 1974 to $1.3 zillion n 
1978 (table A-4), accounted for about 50 to 61 percent of U.S. domzs ic ship-
ments during the period. Shipments to related parties were ge 	smaller 
increasing from $506 million in 1974 to $815 million in 1 
Digital MOS devices were the largest product segment ship 
digital bipolar devices were the largest product se 	4,:1S\ 	574. 

e a sharp decrease in 1975, U.S. exports to related parties 
increase 	om $120 million 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 $97 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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12 

The value of U.S. exports to Japan more than doubled from * * * million 
in 1974 to * * * million in 1978 and accounted for the large bulk--(86 percent 
in 1978)--of the total exports to Asian countries. 

U.S. ex port administration.--In the United States, a license 
on exports of advanced integrated circuits. The license is issued 
Office of Export Administration, U.S. Department of Commerce< T 
license, approval of the U.S. Department of Defense and the U. 
community is also required. A veto by either the De par 
Department of Defense, or any member of the intelligen 
result in a denial of the export license. 

e uired 
e 
he 

e 

	

is direc 	re aced to the 
to ex 	an advanced 

1/ is usually rou-
tine. For exports to Soviet bloc countrie licen  aLs a 
three primary considerations: (1) end-use 	the U 	Stet 
ability from Soviet bloc sources, and (3) 	ial strateg 

The difficulty in Obtaining an export Heel 
ultimate shipment destination of the device. A 
device to another Coordinating Committee (COCOM 

ased on 
avail-

es. 

COCOM coun-
cults can be 

116. ted abroad in 
oc countries would 

can be secured only 
er to U.S. exports. 

s in shipments and 

The license procedure adopted b 
tries has been said to be ineffective 
purchased in COCOM countries by So 
diplomatic pouches. Further, it i 
design strategic weapons syste_ 
from COCOM sources. The pro 
However, the semiconducN) 
administrative costs 

circuits by U 
$938 million 
developi ro 
These p-'r ent  
forei psi 
was 
Fr 
mill 	19 

otal exports of integrated 
foreign`'tiMiar 	.n ased from $425 million in 1974 to 

table A-1 :1
11 	

for the recession year, 1975, 
s accounted .,‘. 44- 4.  roximately * * * percent of the value. 

Aped si.ON, gtly 
educel ' 	kyment in  g

lii9i 7f5i=n ly!.% firms and their 

er a 	unred for * * * million in exports in 1978. 
ding export , . among industrial nations accounting for * * * 

1/ COCOM countries are members of the North Atlantic Treaty Organization 
(NATO) and Japan. 
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13 

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 * * * was 
the leading source from developed countries. 

Exports of U.S. foreign subsidiaries to unrelated parties 
were dominated by the * * * which accounted for a minimumf 
a maximum of * * * percent of the value each year dun 
A-15). Unrelated party exports by other developing 
countries were small by comparison. 

Over 90 percent of the value of exports f 
originated in Asia and Europe. The percentag 
during 1974-78 and from Europe 18 to 30. The 

 for most of the exports from Asia (table ...-1 
accounted for most of the exports from Eu : *,- 

401111: 

U.S. f. i

\ 

gn subsidiaries 
Asia r ed from 61 to 76 
ing countries accounted 

whey 	the * * * 

1974-78 
nt and 

able 
vidual 

U.S. foreign subsidiaries in 
shipped most of their exports to 
78 percent of the value of their 
cent to Europe, and * * * percent 
countries in Asia, Japan acco 
accounted for the remainder. 

Exports of U.S 
for countries in Eu 
remained in Europe 
percent and 4-0 ia *  

'n the • 
(Ilk4-78. In 1978, 

ng countries, 
tes du 114 

No 	America, * * * per- 
those exports to 

developing countries 

pe were destined principally 
)4*the value of these exports 
North America accounted for * * * 

The lar 
America 
the va 
perc  

rt market 
he United 

xports 
a et, 

foreign subsidiaries was North 
which accounted for about 60 percent of 
974-78. Europe accounted for about * * * 

about * * * percent. 

U .S. 
and e marts 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 breakdowns 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.S. foreign subsidiaries. 
From 1975 to 1978, their transactions 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 from U.S. 
domestic pants by a ratio of about 2 to 1 over U.S. plants located in foreign countries. 
This is in spite of the heavy increase in foreign subsidiary related party shipments and 
exports shown in figure 3. 

Total transactions--1,000 
Domestic facilities: 

Value--7------------ 
Percent of total  

dollars--:2,16 710 :1,832,60 

---do----:1,421,505 :1 
66. 

AL
197  

..° \., tit:*  Ok 
, \ : 2 A Nr8,526 : 

: 
:1,67°..t67 :1,864,768 : 

.7. 	66.  

1978 

,672,609 

2,374,903 
65 

1974 1975 

  

Integrated 	

\ 

circuits: Shipments and exports from domestic and 	n plants 

lINL 

Foreign facilities: 
Value 	 1,000 dollars--: 741,205 
Percent of total----- ----------: 	34 

553, 844.7 
	

973,758 : 1,297,706 
34 : 
	

35 

Imports  

co y€*  

a 

iss o s q 
and 807.00 

a gro - 
of t 

nish 
Inc o f 

U.S. imports.--According to d 
U.S. imports of integrated circa = 
in 1978 (table A-22). Ove 
subsidiaries of U.S. fir 
Although small imports 
A-24). 

Responses 	e 	vt,  

under TSUS ite 
in 1978 (tab 
between 69 a 
value a 
due to 
United S 
all other 
14 and 37 
	r 

ed 	stionnaires, the value of 
lion in 1974 to $1.2 billion \ 
imports were from foreign 

integrated circuits (table A-23). 
33 percent during 1974-78 (table unr 

e show that integrated circuits imported 
d from $402 million in 1974 to $883 million 
percent in value. Such imports fluctuated 

The dutiable-value share of these imports, that 
percent in 1974 to 39 percent in 1978. This is 

se parts of the completed IC device produced in the 
eral, each product segment followed similar trends, although for 

grated circuits, the value of 806.30 and 807.00 imports fluctuated between 
t of total imports during 1974-78. PDF Crea

te! 
6 T

rial

www.nu
anc

e.c
om

PDF Crea
te! 

6 T
rial

www.nu
anc

e.c
om



0 All Related Party 
0 Transactions 

Foreign Subsidiary 
Related Party 
Transactions 

e 	Transactions 

1900 

1800 

1700 

1600 

1500 

1400 

1300 

1200 

1100 

1000 

Foreign Subsidiary 
Unrelated Party 
Transactions 

1974 	1975 	3976 	1977 	1978 

500 

400 

800 

200 

100 

15 

Figure 3 .--Total shipments and exports by U.S. firms and their foreign 
subsidiaries, by type of transaction, 1974-78 
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Integrated circuits: Relative share of and value of 806.30 and 
807.00 im 	to total imports, by ypes, 1974-78 

DeL n 

Type 

Linear---------- 
Digital bipolar--- 
d igital MOS------- 
All 

Average--- 

Source: Compiled from data submitted in res 
U.S. Tnternational Trade Commission. 

Note 	These percentages are based on t 
producers, foreign producers, and other 

those of U.S. 

egrated 
ion in 1974 to 

In 1978, 
a. import value of 
by U.S. foreign 

4. U.S. subsidiaries in 
aced by those in 

imports  by U.S. foreign  subsidia. 
circuits by U.S. foreign subsidiaries 
$370 million in 1978 (table A-26) 
subsidiaries in developing countri 

* *$ accounted for approxima 
manufacturing subsidiaries ;  
the * * * were the pr 
* * * in 1978. 

cj  
rts Dy re' 

* * ac  

<I) 
40110 

Th:Sk e of U.S. apparent consumption of integrated circuits, as reported 

in Commiss on's questionnaires, increased. from $1.3 billion in 1974 to $3.3 
billion in 1978 (table A-29). 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 307.00 imports entered 
duty-free from the total value of imports (table A-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 :__sports of U.S. goods returned duty free is largely value added by 
U.S. foreign subsidiaries. 

p 

Over 90 perc 
turing subsid . 

 thus the tree 
total 
subsidi 
im. 

is of U.S. foreign manufac- 
e parties outside the United States, 
actions follows closely the trend of 

IC's by U.S. foreign manufacturing 
the great bulk of unrelated-party 

' It is 	 imat j that t ese data account ,r between 80 percent and 90 
percent of total U.S. apparent consumption. 
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Trade balance  

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 .978 (table 
A-3 I). Imports under TSUS items 806.30 and 807.00 from U.S. sub 	-aries 
represent the vast majority of U.S. imports. The overall trade ba 	ce

, 

unadjusted for 806.30/807.00 imports amounted to a deficit' 	pion in 
1974 and a deficit of $884 million in 1978 (table A-32 and 

Employment  

Overall foreign and domestic employment i 
industry producing integrated circuits and oth 
the period 1974-78 as shown in the following t 
reporting establishments grew 10.3 percen 
employment of persons solely engaged in 
nearly 24 percent. 

ants own 	by the U.S. 
ducts ha increased over 

al employment in 
od 1s 	8, while 

ct_ 	 .1s:41.Austry grew 

Total employment in the U.S .try, 1974-78 

jrir  
1978 	

t Difference 
:(in percent) 

U.S. domestic: 
All persons in re 
All persons on inter <ted 

U.S. foreign s 	idiar :- 
Al: person 	 N., 
All persons 	

■.i: Total: 
All t-,**,-- 

	A,  Al  .... 
Sc 	 e from dat a' submitted in response to questionnaires of t 

U.S. 	-national Trade Commission. 

126,949 : 125,857 : 
62,322 : 66,426 

73,708 t 95,445 
43,704 t 65,152 

.meats----: 200,657 t 221,302 
106,026 : 131,578 

-.01 
6.6 

29.5 
49.1 

10.3 
23.9 

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 A-33, 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. In contrast with domestic employ-
ment trends, the total number of workers in overseas establishments owned by 
U.S. 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 
Million  
dollars  

1974 1975 1976 1977 1978 

Balance 
of 
trade 

18 

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 Asia were only * * * percent of total production workers in these 
establishments in 1978. Nearly all the growth in employment in reign 
subsidiaries of domestic IC firms in this period has been in Asia, ostly in 
Malaysia and * * *. 

Price trends.--U.S. producers of integrated c 
their net prices of IC devices sold in largest volume in 
domestic original equipment manufacturer (OEM) omers du 
1978. Their prices were reported on a quarter 
shipment. Weighted aggregate indexes of t o re 

Integrated circuits.--Indexes of weigh 
types of integrated circuits 
1978 

to report 
categories to 

g 1977 and 
f .o.b. point of 
ces a e given belo 

Digital MOS 
polar : 	circuits 

(11.14. its 
* 4K RAM ° Other MOS 

111,7  

100.0 : 100.0 
88.9 : 88.8 
80.2 : 88.2 
77.8 : 79.4 

62.5 : 68.9 
57.1 : 61.8 
53.9 : 45.8 
39.9 : 41.5 

1977: 
January-Marc 
April-June-
July-Sep 
Octobe 

1978: 

Source: Compiled from data submitted in responses to ques onnaires 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. 

Figure 5 illustrates the trend in weighted average prices of 4 
produced by four U.S. firms, by quarter, in 1977-78. Thes 	 ted 
for 88 percent of the reported 4K RAM sales to domestic 0 
in the period. These devices, used mostly in computer 	k - 	 ntro- 
duced into the U.S. market in commercial quantities •stek and 
Texas instruments. By the end of 1978, 13 other U. 	 •i in tiated 
sales including 3 that began sales in 1978. Cumulative 	, sales of 4K 
RAM's to OEM's by reporting U.S. firms in this 	'cc' were 	4 million units, 
half of which took place in the last 3 quarte 	ure 5 illustrates the 
combined effects of increased competition and $``-= 	curve" most economies 
on unit prices of integrated circuits. 

Source: Compiled from data submitted in response 
to questionnaires of the U.S. 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 30 
percent with each doubling of the accumulated production base. 1/ These 
falling unit production costs and the intense competition which haracterize 
the U.S. industry have produced sharply failing prices for most 	ices for a 
period of time after their introduction. 

The cost economies which come with accumulated IC pro 
the production methods that characterize their manufac,re 
are laid out on a 3 inch or 4 inch wafer of silicon. 
progresses through the complex manufacturing proce 
become functioning integrated circuit devices are teste 
the original number of dice that become saleab - ices 
ratio. 

ice 
a 
not 

he portion of 
ailed the yield 

er 

the 
of 

uction e 
fall 

earniri 

In the early stages of development a 
particular device will be quite low, and 
saleable devices quite high. With time 
yield per wafer rises, and unit cos 
increased productivity over time is 
"experience curve." 3/ 

Chip density.--Since 
mid-196O's, the number of el 
doubled every 2 years. 
chips and increasing 
Lion encompassed in 
mid-60 s to less than 
RAM. 4/ 

nit c :f 
however, 

s due to 
e" or the 

cos("Rgrated circuits in the 
N -c: ,,... ed in one chip has nearly 
bunit costs for individual 
e price per electronic func-
from $50 per function in the 

nt per function for the 16K 

O 

tion of 
competi 
do 

ou 
lower. 
reduce 

O 
rurally, the firm that initiates produc- 

device 	to enjoy some brief period without direct 

	

fir 	production, competitive forces drive price 
g cos 	narrowing advantage is sometimes held by the 

	

All othe 	ngs being equal, as long as the cumulative 
st firm exceeds that of its competitors, unit costs should be 

the extent that this is true, an innovator is in a position to 
market price and thus the level of profits of other producers. 

1/ Official 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. 22-25. 
4/ Ibid., p. 17. 
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L4 

The profits earned during 	e Lrliest. 5  uncontested marketing period and 
the price/cost edge described abc 7e. enable the innovating firm to acquire and 
to dedicate more research and development funds to try to renew this advantage 
in the next generation of devices. 1/ 

Product-  maturitv.--ks cumulative output and produ 
increase, average unit costs decrease at a slower rate. At 
competition is driving market prices lower and squeezing p 
production continues, the device matures ;  as the technology 
matures. Continued production of a mature device does 't 
fund the research and development necessary to renew 
permits the innovative advantage in costs and prici 
advance of technology in the IC industry has frequently 
abandon the production Of devices only a few y mold, in 
production of ones based on newer technology. 

ction 

• 	

ds 
the 
c't 

s it 
to 

e no 
d e sa pid 

to 
begin 

Markets and marketiug  

Sales by_type of mark  - .--U.S. 
asked to report the destination of th 
Firms accounting for * * * percent 
firms reported the percentage dis 
1974-78. These data are shown 

.eg 
sale 

nits were 
ype of market. 
nts by U.S.-based 

of IC sales during 
e A-35. 

equipment manufacturers, 
1974 to 25 percent in 

e in communications equipment 
from 4.6 percent to 7.8 

e output of * * * were included 
market would undoubtedly increase. 

A 	the 
cui' tegra 

devel  g 

Sales to distributor 
grew rapidly from abo , 

 1978. The market fo 
also showed such stead 
percent of dome' sal 
in sales of * 	* 

The 
declined 

sales 
7 ‘r 

by the consumer products market 
- less than 11 percent in 1973. Sales 

■k.. \b. 
1/ , nd 5 	'ttie"Tonal Electronic Companies and National  Eco- 

nomic 	'' es 	t seen<wic 	Connecticut, Jai . ess 5  1977), pp. 24-25. 
2/ Fr. e ngs, p. 21; Tilton, John E. International Diffusion of 

Technolo 	The Case sf Semiconductors, (Washington, D.C., The Brookings 
stitution7 1971), pp. P-87. 
3/ Six firms--* * *--did not supply the requested data on their shipments. 
* * are computer manufacturers; * * * supplies its own * * * and * * *. 

or * * is a components producer not associated with any particular end product. 
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227,986 : 	25,286 

	

653,990 : 	239,996 : 

	

886,198 : 	454,036 : 

	

312,071 : 	10, 668 

11 
37 
51 

3 

*** : 2,080,245 : 	729,986 

23 

for government use also declined in relative importance, from a period high of 
15 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 only 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 ext 
firms, * * * serve both captive and merchant markets; and oters 
only the merchant market. In Japan and Europe, nearly all in 
producers are vertically integrated firms and many of 
computers. 

At the present time, the U.S. computer indus 
single customer of the U.S. integrated circuit i 
to producers, the U.S. International Trade Comm 
of total domestically produced integrated c cult 
computers. The U.S. firms which responded esen 
of shipments of all reported U.S.-produced ant 
percent in 1978. The ratio of U.S. sales 
computers to total U.S. shipments of 
the total value of U.S. shipments of 
1974-78. 

the 	ge t 
In -4.s questionnaire 

ked for the percentage 
hich for use in 
perk 	the value 

74 and 77 
-or use in 
even though 

percent during 

pies, 1974 and 1978 
pments and U.S.domestic sales 

111 41.. 	111`  fl 

( 	vglar 	

'1\ 

try 

Type 	 : Ratio 	: er 
: computer 

to total 

to rk  
Integrated circuits:t 

1978 

:
To co

mpu
ter

: Ratio 

industry 
:computer 
:to total 

00 	fl 	1,000 	: 
: Percent : dollars : dollars  : Percent 

Linea 156  
Digita -° . 	488,712 
Digital 	 : 	379,866 
All other 	° 	178 751 

Total value, 
average price 	: 1,203,881 

Source: Compiled from data submitted. in response to questionnaires of the U.S. 
International Trade Commission. 
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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, follove by product quality and terms of delivery. 
Technical support was of least 	- otance, U.S. producers felt that in the 
European market, quality and delo lry, followed closely by technic 	upport, 
were the most important marketing factors. The price of U.S.-made c euits in 
that market seemed to be the least important consideration. U.S. 	its to 
Japan identified quality as the overwhelming marketing factor qt t 
country. Price and delivery were of secondary importance and 
support was not seen as important by any major supplier o th 

Because the quality of integrated circuits is an 
purchasing decisions for major end-users, the Co 
surveyed U.S and foreign firms concerning diffe 
test procedures. U.S. producers' responses were 
the firms contending that Japanese IC device 
before sale, and therefore give the appearance 
reliability. A number of Japanese respondents 
Japanese IC devices were superior in de ' 
competitors. They attributed the super 
consultation with in-house users of th 
result of a more disciplined, dedic 
assembly lines, they claimed. 

in 
ionnaire 

prod 	quality and 
ith about half of 
oughlArtmcsted 

qu. r , d 
ho, a 

014o e of 

414 nship was the to extensive 
Its 41.. 

<fully automated 

its 
a pan 

SIA)<(and 
y 

g techniqu 
quality • s 

apa 

Representatives of the L . 
the Commission were mph 
quality or reliability 
Semiconductor Industry 
processes were e s , lial 
shown no differe - 
that the 'double 
economic iss 
deal" give 
techniqu 

d- try testifying before 
.S. circuits differed in 

acture. Members of the 
that the manufacturing 

ependent laboratory tests had 
ween the two. They maintained 
Japanese were expensive ("It is an 

, that they considered this "better 
a type of market penetration 

D 
disari u 
Of the do 
that they we  

ods.--U, S. producers were asked to list the lines of 
used n selling integrated circuits in U.S. and foreign markets. 
is firms responding to the Commission's questionnaire, six stated 
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 also consume a portion of their own IC 
production, but the major portion of their output is sold to distributors or 
original equipment manufacturers unrelated to their companies. 

Proceedin:s, pp. 78-79, 196 ff; Third Composite Su lemental Submission 
to the United States International Trade Commission Invest/ ation No. 
332-102, June 21, 197 . 
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Vertice 	egrated firms.--XorP than one-half of total shipments 
of U,S. fir-as are to related parties ;  teal: is, to other branches cf the same 
,-c=- 7. The * * * reporting firms whose captive shipments constitute all or 
virt_,ally all of their output are * * *, 

lith the 
osts are 

ete 
exact  

final 
ncerning 
oduct division 

In these firms 5  marketing and distribution decisions are 
end product that uses integrated circuits in mind. Market res 
reduced, since the market is determined by the demand for he 
The development of new devices is less risky, since it is d 
product in mind. Coordination in custom-designing . 
use is easier within a company. Typical distribut 
final Price, delivery, and quality are minimized, 
has a controlled source of supply cf integrated circui 

ntegrated circuits are not 
cad by •:dependent pro-

en 	o, .ct profit ;  

1113N1 downturns or 
e era

us ine m b 	
10 ivisions of 

Ian 	NREPindependent pro- 

In addition ;  captive establishments pro 
susceptible to open-market conditions sum as 
ducers. AL assumed demand for their our 
and access to research and development fun 
the parent firm cushion captive IC pro 
capital shortages that may damage 
ducers. 

Insulation from business 
isolation from market forces, 
tion to new markets and li • 
conductor division 
forced to produce u 
economies of volume 
Bence and prod. t de 
firm and a 
producers. 
pany ma 
firm's 
titor 

be accompanied by 
ve demands may slow reac-
ical growth. The semi-

end-product output may be 
es and thus forgo the cost 

cer divisions lose some indepen-
e internal demands of the parent 
arger bureaucracy than independent 

's IC output sold outside the com-
it is only a residual to the parent 

users may not want to depend on a compe- 

the 
e open 
end-pr 

ion channels.--U.S. firms reporting substantial 
n market most often use independent distributors in selling in 
® They stated that they also sold directly to O customers 

sales representatives. In foreign markets, sales to distributors 
ales were more Often used than a company sales office to supply 
Four U.S. firms, * 
	

reported sales in Japan through trading 
companies. 

in general, the U.S. companies that responded to the Commission's ques-
tionnaire did not find their overseas 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 also stated that a manufacturing presence in the overseas 
market was essential for sales and distribution on a large scale. 

se_ 
the 
and th 
and dire 
customers® 
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Research and dev 	ent and 
	

Fi advancement 

The growth of the multibillieneeellar integrated circuit market 4.s 
related to expenditures for r' _ e wia and development (R. & L.) and the advance 
of technology. U.S. firms 	ear 	half a billion dollars in " 0 78 for R. 
&. D. (table A-36). Total ctive output fell in 1975 cue to th 
but R. &® D. expenditures in 1 .  5 were up 28 percent over those it 
1976 there was a slight decline overall expenditures, fo' 
percent increase to $4:5 i 31 	1977. 

cession, 
Tn 

* * *. For all other cot 	 D 
outlay doubled between 197,i' 
annual rate of increase in su .:=1 	_res. fc: these comp 
1978 was 19 percent a yearn For all 	S. firms 	nm ;. t 
in R. & D. expenditures was 12.6 percent b year 	he sam 

1974 to 
.7.077.1=1 growth 
period. 

Of the thousaieds of different individaa 
the random access men— 	- ges selected b - 
technological advanee - =e1 easulting frcm 
capacities, the RAM is very difficult 
forefront of applied technology. 

7  dee 
.e Cos. 

circuits, 
castrate 
age 

the 

.iso 
2 y- 

To show the advance in technolc 
quantities of different size RAM 
since 1970, as shown on figured 
have been able to ci  -- 
with U.S. firms, Jap ,  
different capacit; _AL 
Japanese firms a. 4  rom 
firms. Two U. s "P 
provided an est 4E 	n 
third quarte 	‘Itt 
estimates  

O 
in. 1711aCti r 

calendar_tarter 
c advanced ccmpanies 

o 2-1/2 years. Along 
uction dates of the 
re 6. The most advanced 

id the most advanced U.S. 
64K RAMs and one U.S. firm 

O'in production quantities) in the 
nts to the questionnaire gave no 
duction quantities, 

which 

retai 
and th 
the cost 

Ort' 	 9 funds for R. & D. are supplied from 
117 two 	anies reported any U.S. Government funding, 

tz 	._ few firms reported R. & D. expenses as part of 
sales or out of current income. 

Industry spokesmen 'fav'e stated that more funds for research and develop-
ment are needed if the iniTzstry is to maintain its technological preeminence. 
They suggest that the U.S. tax laws should beamended to allow an accelerated 
rate of depreciation on equipment used fcr research. Expenditures on research 
equipment are large and with the rapid rate of technological change in the 
industry, new, advanced equipment is continually needed. 

The industry suggests that research and development funds should be 
provided in three different ways; (1) an investment tax credit for reeearch; 
(2) a full tax credit up tc 10 percent of a firm's research; expenditures tor 
funds provided by the firm to an accredited university for ":":-C.P7?Ch and (3) 
art incentive to increace the level of research in the form of a 3:7.4-Teereent tax 
credit for research exl:euiteres which exceeded the firm's averag e research 

- expenditures for the prey :Leas 4 years. 
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Teet. - $1 	nsfer. 

Technology floes 
Some of these chez:me 
joint ventures, enge., 
technical papers, and 

,twee 	 countries through several channels. 
HI!:ie& 3 	s Commission questionnaire, are 

:sennel 	ever, licenses, liaison 	flees, 
r transfer se 	as copying. 

agreements increase techn log 	can be 
n . s and receipts (table 

ea d circuits in 
countries remains, 	

, \ 	i  
 

t ,-  each other are e 

Total royalty payments and receip 
United States, by U.S, 

(in thousamd• 

® 	1978 

The extent to which licens 
xamined by looking at royalty 
payments and receipts of U.S. .L 
between the United States and (, 
summarized for all types of 

uestionn o'rce: 
U ®  S0 Internet 

In absolute 
agreements are 
to and from 

Re 
change 
turn 
chan 
technol 
overseas® 
listed cha 

ues 	 ranked the following technology transfer 
joint ventures, engineering personnel 

iaison 	es, technical papers, and any other 
were to be given to 	th receipt and transfer out of 

and to the source of the teciology, i.e,, in theUnited States or 
e following tabulation indicates the relative importance of the 
a of tec?h:n-ol s transfer. 

s a 
ly c _tided 
rading pa 

1, However, cross-licensing 
monetary remuneration. The flow 
1978 is shown in figure 7. 

 

71 -rglOqfel-  rbAnnel 

 

Number  
E responses 

    

Licensing------- 
Technical papers 

   

49 
41 
21 
18 
14 

   

Liaison offices-- 
Joint ventures-------- 
Engineering turnover-- 
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he d from foreign sources 

Joint ventures 

	

Engineering turnovers 	 
Licensing 	  
Liaison offices 	 
Technical papers 	 

Engineering personnel turnover shou 
response gave any significance to 
scientists. Licensing and techni 
of communicating technical kn 

With respect to 
weighted responses 

\

RIZ!. 
ises are: 

Ate (\re 
14 ; 
60 
61 
9 : 

36 : 

arefully since no 
icing engineers and 

e most common means 

Transfer ' Receive 

For technology flow within the United States the weighted 

St. 

Receive 

13 

9 
10 
52 

Join 	 %4..St7 : 	16 :  
En 	 e Ak .  

*44k 	
: 	 - :  

	 : 39 : Li 
Lia 
Techni 

32 
ce 	- ----- . 16 	: 16 

papers : 35 	t 45 

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

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

A 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 occurs in graduate level research 
;programs. The most general response indicated that in-company training and 
experience were the basic source of expertise. 
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U.S industry representatives allege that competitors in Europe and Japan 
are attempting to close the technology gap through, "an increase in licensing 
arrangements with U.S.-based companies for the most sophisticated commercial 
technologies, /and/ acquisition of controlling interests in U.S. firms and 
their technologies' 1/ A number of U.S. business observers indicate that the 
sale of U.S. 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 Commis 
other sources regarding technology transfer is inconc 
Japanese firms producing integrated circuits were a 
agreements, cross-licenses, second-sourcing agreements, 
development plans initiated within the last 5 y Such 
agreements reported by U.S. respondents totaled o ° mate 
period 1974-78, 3/ increasing from 7 in 1974 to 
were 14 such licenses in 1978. The total Jude 
30 with European-based firms. No trend in 
they are not exhaustive of solid-state to 
firms to foreign firms. In addition . c 
in the IC industry do not always cons 
the technology concerned may already 

O 

U.S. investment 

f 17 

nsing 
technology 

ensing 
60 during the 
in 1977; there 

-ac011"-- e -based and 
d since 
.-based 

ing of patents 
ansfer )  since 

U.S. producers f 
equipment in order to 
to fund research need 
foreign produceH 
demand, and U 

The 
ship be 
indus  

ent in plants and in 
integrated circuits and 

the necessary U.S. investment, 
acity to supply the increasing 
se worldwide market share. 

oblem is demonstrated by the relation-
plants and equipment and the value of 

ett ents from U.S. plants were $3.7 billion and 

to 

*/lion, or about 25 percent of the value of 
g an 18 percent annual growth in the value of shipments 

ant capital intensity ratio •of 25 percent, the value of shipments 
cars reporting. in the questionnaire will reach $22 billion in 

investment required to support those shipments is estimated at 
$5.5 billion. The assumption of the constant 25 percent ratio is conservative 
since producers are likely to become more capital intensive and their annual 
investment required in 1988 could reach $6.0 billion to $6.5 billion. 

/ Proceedings, p. 41. 
2/ Wall Street Journal, Sept. 5, 1979, p. 11. 
3/ Including two agreements concluded in January 1979. 
47 Annual growth in the value of U.S. shipments was 14 percent during 

1974-78, but about 25 percent during 1976-78. 
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The availability of capital required to finance the investment and the 
willingness of the producers to commie investment funds even during a turndown 
in the business cycle are important considerations. The inability or 
unwillingness of manufacturers to invest ,Fnfficiently after the 1974-75 reces-
sion and an underestimation of market den: - -: are, according to U.S. ° 
sources, the principal causes of the industry's current capacity Mki,blems. 
They argue that the present capacity limitation is a factor in prow ng  
foreign producers with the opportunity to broaden their cus -  
serve markets which U.S. producers are unable to serve. 

The large investment needed to support future U 
different effect on large producers than on small p 
of necessary growth is more easily financed by large pro 
generated funds. With their larger share of the ket, 
a higher equipment utilization rate, which will o make 
more investment efficient. Small- and medium-si 
more dependent on external sources of fund 
smaller market share and a lower equipment 
less investment efficient. Thus, consul 
producers can be expected as investm 

Factors affecting  investme 	 4nance future growth 
are limited is profits, equity, 
Each of these sources is consi 

-e a 
cost 

internally 
firms will have 
e large firms 

cers are likely to be 
owth 	with a 

ate 	nd to be 
nd-product 

ion increases. 

overnment incentives. 

teed, co 
rom in 
e 
ab 

Profit.--Pr 
industry, and investm 
Profit in the semicond 
profit of all actu_ 
plants and eqwent _ in 
future inves 
and benef 
efficiene 
price  

investment in the 
of growth and future profit. 

is lower than the average 
investment of $3.3 billion in 

ulted in higher profit to finance 
of competition changed in the industry 
omation and from the use of more 

ugh to the end user in the form of lower 
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r? cent) 

"Sear 

1964 	 
1965 	 

1966-- 
1967------- 

1909 
1970 	 

1971 
1972 
1973----- 
1974--- 
1 975---- 

1977---------- 
Aver g 4  

urce: 	.S. nepar 
industry, September 1 

Semiconductor : All manufacturing 
manufacturing 	 industries 

5.2 
5. 

5.2 
5.6 

5.6 
5.0 
5.1 
4.8 
4.0 

4.2 
4.3 
4,7 
5.5 
4.6 

5,4 
5,3 
5.0 

Net earnings after taxes as a percent of sales, 1964-77 

The reaso 	 . 	_ n changed and profit was 
depressed ce 	tr and tc 	lk kra 	sitive nature of the industry. As 
the leadin —o 	W s place ne .: 	armed equipment into operation, other 
produce 	US1- 	T.-  tO Ma 	 ...—et share. Prices are bid down as other 
produc- 	nter 	'oseci 	• gin production. Thus, an increase in 
inve 	 acre s'_ 	mation only assure an increase to a higher 
le- 	 tensity 	not an increase in profit. It is interesting 
to 	 It in the industry is higher when insufficient investment is 
made r 	:, :7-city becomes limited. awing to short supply, product prices are 

these __-itions 5  however, foreign producers come in to serve 

The increasing capital intensiveness and stagnant profit in the industry 
make it difficult to -finance investment growth internally. Further l  according 
to questionnaire resnases, as the technology moves toward very large scale 
circuit densities, pnnduction equipment to produce these increased densities 
is estimated to cost 8 times as much as production equipment to produce 
present large scale densities. 

the mark . 

ERELL.--Growth in the semiconductor industry financed from external 
funds comes principally from the issuance of capital stock. In 1977, equity 
accounted for 85 percent of external funds used by the industry, rising from 
78 inrcent in 1974. In comparison, equity accounted for 72 percent of capital 
funds used by all manufacturing industries as shown in the table below. 
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Year 

1969 
1970 

34 

Sources of capital funds for the semiconductor manufacturing industry and 
all manufacturing industries, 1969-77 

Equity 

*SC 1/ 'AM 2/ :SC 

Long-term 
debt.  

`AM 2 

2 	2 : 	5 
4 6 	4 	6 

23 : 	2 : 	6 
23 : 	8 : 
24 	9 : 	4 

7 : 	4 
4 

4 

,... 

 

70 : 	72 
69 : 	71 

70 : 	7 
75 : 	71 
80 	71 : 
78 

13 : 

1971 
1972 
1973 
1974 
1975 

1976 	 
1977 	 

Average 

.\%411■ 

re de pre 
n 	r large pro 

.
4  

h compan ie 
in the *. 7* 
stoc 40lA 

e on elNZA. 

SC is Semiconductor Indust 
is all manufacturing ind 

Source: U.S. Department' 
Industry, September 

The indus 
market pric 
commonplace 
the sto 
pre sen 
inc 

the U.S. Semiconductor 

equity comes at a time when stock 
o-earnings ratio range of 10 to 13 is 

C>During the 1960's, the market price of 
tly traded 30-40 times earnings. Under 

rket, producers are required to float an 
to raise the same amount of capital. The 

y the industry even during these depressed con- 
s either a eluctance to rely on debt or a reluctance of 

1 ins tutions to make sufficient loans available. 

try spokesmen argue that a significant problem facing a growing 
industry is raising sufficient equity capital. A partial solution, they say, 
would be to postpone capital gains taxes on the sale of securities. In this 
plan, the capital gains taxes could be postponed if proceeds of the sale were 
reinvested in either a new-issued stock or 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 sale. 

Debt.--Debt is declining relatively as a source of external funds in 
the industry (previous table). In 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 financing. 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-
ordered. 
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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 han that 
provided to all manufacturing industries. Funds generated in t 	industry 
through depreciation are estimated at $200-$300 million for 19 

Industry official argue that the useful life provision 
tax credit law should be revised to reflect the rea 
The industry's position is that equipment used in 
industry has an average economic life of 3 years; u 
new equipment should be brought into operation after su 
submission to the Commission, the industry ar that th 
provision should be reduced to 3 years and th 
tax credit should be provided. An indus ry al 
of the useful life tax provision from th ve 

Foreign investment incentives -- 
provided by foreign governments of , 

 industry growth. Funds provided th 
reduce the industry's dependency 
tives are given a lower priority 
investment factors. Incenti 
not why the investment is 
principal motives of 
the EEC and low lab 
17-percent rate of 
a local presen for 

:̀ to decis on d6>to expand to a foreign location, vari-
e offered 	"\- ies seeking the investment to promote A.* 
rts. T 	1 choice of location is largely determined by 
e of 10tA 4  one country compared with the incentive 

y anot, 	e inducements usually take the form of cash 
ays, and 	ous financial arrangements. The incentives, as 

questionnaire responses, are detailed in appendix B. 

In*tment 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. * * * were 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 

stment 
ence. 

ogy 
al competitive, 
iod. In a 

seful life 
e 10 percent investment 
e call for the removal 
ax s 

alcNs  

1111;N: 
40 	r. 
quirement in the EEC, necessitate 
in the European market. 

'ry spokesmen. The 
y say, are market access to 
rce in the Far East. The 

roes, incentives 
inanc ing 

eign governments 
rnr ets. However, incen-
rategy than other 

ere the investment is made 
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value of investment incentives provided by respective governments. The larg- 
est increase in investment in plants and improvements occurred in 1978, when 
expenditures increased by 43 percent. 

Investment in the United States in integrated circuit plan 
from $135 million in 1974 to *103 million in 1975 and increased 
year to $173 million in 1978. The 25 percent decline in invest 
United States in 1975 reflects the impact of the recessions 
industry. Questionnaire responses show that the amount of 
the industry in 1974 was not exceeded until 1978. 

The recession of 1974-75 affected U.S. investme 
investment in the United States. Investment in ants and 
Asia decreased irregularly from * * * million 74 to * * 
1977, and then increased to * * * million in 19 
investment in the United States, the level f U. 
exceed the 1974 amount until 1978. 

ASorreased 
ki. ly each 
4 , h 
sh 
4, =e in 

ch like U.S. 
ements in 
illion in 

e the level of 
ment t Asia did not 

pattern as in 
s highly 

ioducers. The 
stment in Europe. 

o a peak of * * * 
U.S. firms. In 1977, 
'Mon, then rose to 

Investment in Europe by U.S. fi 
the United States and Asia. The inve 
influenced by the investment strate 
1974-75 recession had a much smal 
Investment in Europe increased 
million in 1976 reflecting mq 
investment fell to a more 
* * * million in 1978. 

* * *. Total U. 
is shown in the 

and plant improvement in 1974-78 

Investment  
(1,000 dollars)  

United Staff 	 661,672 
West Germany 	*** 
Prance 	*** 
Singapore 	*** 
Japan 	*** 
United Kingdom 	*** 
Malaysia---------- 	 *** 
Taiwan----7- 	 *** 
All othei 	*** 

Total- 
	

943,202 

investment in production ecuipment.--U.S. investment in production 
equipment increase $355 million in 1974 to $663 million in 1976 (table 
A-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. Equipment 
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purchased and placed in operation in the United States accounted for about 78 
percent of investment, followed by Western Europe 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 Wes ern 	In 
1974, investment in the United States accounted for about ,1 7 	f 
total investment and in 1978, the United States accoun.-d 

41( 
percent of total investment. The following tabulati 
distribution of U.S. investment in production equi 10  

(In percen 

1978 ° Average 

11 - * 

3 
entage 

for 1974-78: 

Asia 	*** 

Europe 	*** 
United States 	 : 	77.7 : 
All other 	*** 

Total 	  

* * *. Total U. 
countries, for  

'gum' 78.0 

* 	*** 
*** 	*** 

*** • 	*** 
100 

on equipment, by principal 
the following tabulation. 

O 

Investment  
(1,000 dollars)  

ates  	1,814,595 
Fra *** 
West Germany 	  *** 
alaysia 	  *** 
nited Kingdom 	  *** 
Singapore 	  *** 
Taiwan 	  *** 
Japan 	  *** 
All other 	  *** 

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 to that time, foreign 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-
lion. 

In 1975, the purchase of the Signetics Corp. for $43.9 mi 
United States Philips Trust marked the first significant fge 
the U.S. industry. The United States Philips Trust is 
of N.V. Philips, the Netherlands. At the end of 1975 
reached $51.3 million, or about 11 times as high a 

In 1976, additional foreign investment 	'her liu ed. During that 
year, Supertax was purchased by Hong Kong in e 	s and MOS echnology was 
purchased by Commodore International, Limited. 	► i 1 details on these 
investment purchases are not available. 

In 1977, foreign investment in the 
principally through the activities 
Siemens, Gmbh., of West Germany pure 
and 20 percent of the equity of Ad 
of West Germany purchased 25 pare 
and VDO purchased 25 percent o 
German investment in the indu 
end of 1977, total foreig 

Foreign investm 
Electronic Arrays, In 

ic fir  

.1 million 
n that year, 

!quity of Litronix 
bert Bosch, Gmbh. 

rican Microsystems 
the combined West 

at $61.7 million; at the 
.4 million. 

on in 1978 with the purchase of 
a., Limited, of Japan. The pur-

argest investment by Japanese 
eign investment increased to $152.3 

chase of Elec 
interests in 
million in _9 

lumbe rttsited, tendered an offer of about $363 mil-
• fF 	Camera and Instrument. If approved by the 
ssion,A7 purchase will increase foreign investment in 

uctor Indus ry to $515.3 million. 

0t 	than investment in U.S. producers' equity, the principal foreign 
investmen 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 considered 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 country (assuming the Fairchild tender is 
approved), followed by West Germany and the Netherlands. France accounts for 
about 70.4 percent of the value of foreign investment, West Germany accounts 

1/ Electron c News, July 23 
	

979, 	. 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 percent of 
investment from foreign sources, as shown in the table below. 

Total foreign investment in the U.S. semiconducto 
industry, 1969 to present 

United Kingdom 
Bahama 
Canada 
Japan  
Netherlands 	 
West Germany 
France 	 
Hong Kong 	 

Total 	 

00 : 
10,000 
1,151 : 

16,063 : 

,1c4NN. . 50 : 

♦ ►0MBEI 
N10101.114r.  

100.0 

Foreign investm 
firms located in the 
sibility to U.S. tech 
integrated cir s of 
investors exc 	853 mi 

rected at high technology 
o. Investment provides acces-
the large U.S. market. Sales of 

entirely or in part by foreign 
7 

el of fo 
mance b 

tions 
lower 

oe at ing under 

estment can be traced to two factors--
U.S. producers of integrated circuits 

. stock market. The profitability of 
he average profitability for the industry, and 

ankruptcy conditions in 1977 when purchased by 
e equity of Advanced Micro Devices and American Microsystems was 

purchase= 	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 a 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 technologies." 1/ 

1/ Proceedings, p. 42. 
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A representative of the Electronics Industries Association of Japan 
(EIAJ), stated that a number of the recent direct foreign investments in the 
U.S. semiconductor industry were in companies whose financial situation was 
precarious; "that is, the sales of these firms were extremely weak or 
negative. The capitalization was not there and they were bailer out." 1/ He 
further suggested that the central problem was the availability • outside 
capital, and that, in search of funds for expansion and developm n •f new 
products, U.S. firms producing integrated circuits were irt,gr 	tically 
or encouraging direct investment. 2/ Partially supporting the 
testimony of W. J. Sanders ;  chairman of the board of 4 	f,- 48 	ices 
(AMD). Siemens holds a 20-percent interest in AMD, 	 "e when 
the company needed a large infusion of capital, an 	-,- 	 unavail- 
able. 3/ 

Foreign industries  

Industries producing integrated circ 
industrial countries even though develo 
the production process. Among the 
to have established the most formida 

The Commission attempted to 
eign industries by sending qu 
countries. Producers in E 
nese coope ated by r  

lly in 
y important in 

s, Japan appears 
industry. 

s trengths of the for-
roducers in foreign 
o respond. Only the Japa-

questionnaires. 

apanese indust 
largest Japane 
worldwide da 
questionnair 
those su 

pro 
ase in 

'tted to 
U.S. prod 

ted questionnaires to the 10 
... 

f... 

.k.4\ 
z 	cooperation in establishing a 

loie in integrated circuits. The 
Ooducers were virtually identical to 

t 
re 

the consolidated Japanese responses were received, the covering 
letter to the Commission from MITI advised: 

EOM 	on an 
d from U. . 

aggregated by 

ce iv 
try o 

Japanese producers were aggregated in part by 
ational Trade and Industry (MITI), unlike 

producers, which were mailed directly to the 
the Commission staff. 

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. 

Proceedings, p. 268. 
Ibid., p. 269. 
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and 
t for 

in Electric, 
pete with the 

C C 4 : 

41 

The Commission had previously agreed to accept the MITI aggregated 
response since the alternative would have been no response 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 heave 
trated with five large, vertically integrated end-product produc 
Electric, Hitachi, Toshiba, Matsushita, and Mitsubishi) accgint  
66 percent of the total integrated circuit production of nat 
Further, the next five largest producers (Sharp, Sanyo o 
Oki), which are also vertically integrated end-prod 
about 16 percent of output. The largest Japanese produc 
appears to possess both technical and market st 	ths to 
largest U.S. producers. 

rms 

Japanese producers have established a embl 
developing countries including Ireland, Ma 
Compared with the investment of U.S. prod 
producers in these countries is smal 
unit product value in Japan than U.S. 

Unrelated parties provide the 
produced integrated circuits. 	v 
unrelated parties accounted fo I ifil0, 
tionnaire responses show tha 	 y 
internal demand of th 
tently lower than shi..ents to 

4p0w4,
-;-e ate 

o. .. I Ts 
. • II f 

ber of 

f Korea. 
Japanese 

o add more 
ed States. 

g ib for Japanese- 

f 	circuits to 
panese shipments. Ques- 

producers to service 

slated parties) were consis- 
during 1974-78. 

n.--' .duction d 
ncrease 	56 

The largeA 
80 percen • 
rted b 44 
sow 

• Japane. 
in the tab'"e 

Produ 
showed a stea 
in 1978 (table 
duction 
decrease 
offic 
yea 
pro  

\ e 10 largest Japanese producers 

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

percent, respectively. A production 
gest producers in 1975 even though 

ut for the industry did decline in that 
duction accounted for by the 10 largest 
below. 

ta 

ircuits: Ratio of production quantity of 10 largest producers to 

production of Japanese industry, by types, 1974-78 

(In percent)  

Type 	 1974 ° 1975 ° 1976 : 1977 	1978 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Total 	 

    

	

89.4 : 	113.1 : 	94.7 : 

	

65.5 : 	76.6 : 	75.0 : 

	

86.0 : 	102.0 : 	85.7 : 

	

26.8 : 	46.9 : 	38.7 : 

	

76.9 : 	96.5 : 	85.9 : 

 

	

86.9 : 	87.7 

	

60.1 : 	59.0 
92.7 : 100.4 

	

32.8 : 	44.2  

	

78.8 ; 	81.9 

     

     

     

     

     

     

 e 

Source: Compiled from data submitted in 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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4 rp  

Production 
grated circuits in f 
increased from about 
A-42). The Republic 
* * * units in 1978, 
Ireland and Malaysia  

of Japanese foreign subsidiaries, --Production of inte-
reign locations by the largest Japanese producers 
* * * units in 1974 to about * * * units in 1978 (table 
of Korea was the largest source, accounting for about 
or about * * * percent of total foreign p duction. 
accounted for the remainder. Unlike U.S. ..-eign 

production, the production of integrated circuits by Japanese 
foreign countries is small about * * * percent of total 0.rd 

Domestic shipments (excluding exports). 
increased from $264 million in 1974 to $931 milli 
These data reported in the questionnaire responses 
those reported in official Japanese statistics. 
during the 5-year period including the recess 
greatest period of growth occurred in 1978 wh 
increased by 66 percent. 

Shipme 
ry perio 

value 

in Japan 
-43). 

igher than 
eased each year 

The 974-75. 
of shipments 

The largest Japanese producers re 
grated circuits to related parties inc 
million in 1978 (table A-44). The 
accounted for about 42 percent o 
declined irregularly to 38 perce 

The merchant marke 
larger than the captive 
at $577 million in 

14  N ‘ 
s of inte-

n 1974 to $354 

C:t 
4

ioiar 

len  ted parties ,,,,, 
s in 1974, but 

pan, about 63 percent 
chant market were valued 

on in 1974 (table A-45). 

Domestic 
Domestic inte 
producers w 
(table A-4 
1974-78 
in 19 
we r 

predomina 
* * p 

ell 
A-48). 

* in 

!diaries (excluding exports).--
reign subsidiaries of Japanese 

es--the Republic of Korea and Ireland 
dramatically increased in value during 
* *. No domestic shipments * * * and 

f total shipments of foreign subsidiaries 
teat bulk of shipments to unrelated parties 
shipments by Japanese foreign subsidiaries 

to * * * million in 1978. 

Exports.--Total exports by Japanese producers of integrated circuits 
increa 	in each year during 1974-78, rising 54-fold 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 in 
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 which 
account for a large share of the value of exports did not report country 
detail. 
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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. In 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 J 
manufacturing subsidiaries (table A-53). Fast-growing ex 
accounted for the remainder. Exports from Malaysia began 
from * * * , in 1976. Yet in 1978 the * * * represen 
value of exports, * * *, 35 percent, and * * *, 23 

* * 

Imports.--Japanese producers im 
increased each year during 1974-78. The 
1974 to $90 million in 1978 (table A 

‘,N t .-- '• r=  
than the value of Japanese imports 	

0,440) 
1111 

importers of integrated circuits,  

A-56). Japanese producers im 
only * * * as large as the 
grew rapidly. 

ar 

nits 
3 million in 

are not major 
ubstantially lower 

'41 statistics (table 
(table A-57) were 
ies (table A-58) but 

nd 

sed from 	mil 
ed by impo 

he value o 
a rapi 

Cons um ►tio 
Japanese statistics o 
producers. Ja se 
The value inc 
of consumption 
period. 
exports 
ing  

computed from official 
imports reported by Japanese 

doubled during the period 1974-78. 
$961 million (table A-59). The share 

rased from 44 to 27 percent during the 
fluctuated each year, the value of 

accounted substantially for the decreas- 

lance.--Ac 4rding to official Japanese statistics, the trade 
balan 	integrated circuits has changed from $155 million negative in 1974 
to $52 	lion negative in 1978 as shown in the table below. The negative 
trade bat-= e 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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1974 	 • 
• • • 

1975 ° 	1976 	° 1977 

44 

Integrated circuits: Japanese trade balance, 1974-78 

n thousands of dollars) 

Item 

Japan: 
Imports 	 
Exports 	 

Balance 

• 
178,553 :134,351 : 199,026 : 
23,330 : 45,295: 56,583 : 
55,223 :-89,056 :-142,4p  

° 	1978 

Ni4L866 : 255,092 
,m4,11t44 : 203,003 
fr-fINN -52,089 

• 

Source: Compiled from official statistics  o 
International Trade and Industry and the Japanese 

y o 
nce. 

Note.--Yen/dollar conversion: 1974-286, 1975-298, 19 
1978-212. 

Employment.--Total Japanese o 
the manufacture of integrated circuits is 
employment of Japanese IC producin: f 
is due to the size and diversity o 
facture in Japan and to the vertica 
electronics companies producing 
total domestic employment and em 
these firms fell between 197 
engaged in IC production  

ly engaged in 
d of the total 
in 1978. This 

aged in IC manu- 
e of the Japanese 

0 shown in table A-60, 
Ow 	nductor division of 

-:, At.) of employees directly 
. 1( 

,c 6 in 1974 to 20,416 in 1978. 

tic 
ery sm- 1 
s than 7 
ompa 

ted tr 
ircu 
th 

Table A-61 sh 
producing firms. 
grown quite r 
these worke 
than integ 

dly, 
e enga 

cults. 

n subsidiaries of Japanese IC-
establishments is small but has 

nearly * * * in 1978. Most of 
t on of semiconductor devices other 

O 

g t Japanese IC-producing firms reported 
stic OEM customers, including those for 

veral categories during 1977 and 1978. These 
ere reported on a quarterly basis, f.o.b. point 

lk 

4444  A. .  ce s 	, - 
evices 	„„, , 
ing price- 

ent, n U.S. dollars. Unit values of intracompany shipments were not 
The following table presents weighted aggregate indexes of the 

prices of three types of integrated circuits, adjusted for yen/U.S. 
dollar exchange rate changes over the 2-year period. 
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Linear circuits : Digital bipolar : Digital MOS •  Period 
circuits 	: circuits 

100. 100.0 : 
95.4 : 
89.6 : 
83.1 : 

88.4 : 
81.6 
70. 
70.8 

88 

8 
85. : 
6.3 : 

77.0 : 

nse nest s of the 

100.0 
92.2 
68.1 
57.6 

54.0 
51.5 
44.6 
43.8 

e 
o r 

or 
ese-pro 
The 47 

ted cir 

O 

45 

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) 

1977: 
January-March 	 
April-June 	 
July-September 	 
October-December 

1978: 
January-March 	 
April-June 	 
July-September 	 
October-December 

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

Note.--Yen/dollar conversion from Nt 1( 

NO 
) 111  1; < i'inan171% atistics, 

International Monetary Fund (series 	NTIF 	-"s' 
0 

The reported dollar price 
converted to their yen value 
on their home market. 
average domestic pric 
	

for Jo 
three categories durl 
reported prices .r MO 
	

teg. 

arketin 

IC devices were 
e trend of these articles 

' 

rate changes, reported 
devices fell sharply in all 

d decline occurred in the 

cir 
of m 
these 

r 
+04,;, fl-rket.--Japanese firms producing integrated 

-440 , to repo 	L e destination of their domestic sales by type 
Ta 

 
A-62 shows e percentage distribution by product type of 

pments in Japan in 1974-78. 

Consu 	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 

:
To co

rawter 	Ratio 	: 
: computer  Total 

Type 

Linear---------------: 
Digital bipolar----- 
Digital MOS----------: 
Ali other-- 	a: 

Total------  

Total 

1,000  
dollars 

*** 
*** 
*** 
*** 

industry 
to total : 

1,000  
dollars : Percent 

: Ratio 
computer

com
pu

ter 
Istry ' 

:to total 

tor 
 - 
el'? 

1114, s ; Percent  
: 

*** : 	*** 

62,536 
	

7 

the U.S. Inter- submitted source: Compiled from da 
national Trade Commission° 

rket in Japan is 
Japanese made IC's shipped 
ply a larger market for 

share of total IC's shipped 

Compared to the computer market in 
small. This size difference accounts 
to the computer market. In additio 
linear IC's than do U.S. producers 
to the computer market. 

producers gave fu 
were most importan 
Japanese respond 
factor favori, 
of delivery 
markets fro 
factor. 
factor 
product 

e 10 responding Japanese IC 
1 	 to rank the marketing factors that 

mestic and foreign customers. The 
y of the product was the most important 

circuits in all markets. Price and efficiency 
e in the United States and Western European 

and technical support was the least important 
e producers ranked prices as the least significant 

e y was generally felt to be of less importance than 
echnical support. 

es of i. 
ity in t' 
pers ASN'S 

d d and N4  

rted 

.Distribution methods.--The Japanese electronic firms manufacturing 
integrated circuits 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. For sales outside the company, however, they reported that this corporate 
structure presents some difficulties. Sensitivity to the market and flexibility in 
product development are lessened. 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 t ese mar-
kets. In the United States, direct sales and sales through manufa .rers' 
representatives were most frequent, followed by sales to distributor 	In 
addition, three Japanese producers used trading companies w45 e , •• 	n to 
the U.S. market. 

Research and development.--Questionnaire re 
nese producers increased research and development ex 
lion in 1974 to $199 million in 1978. The largest increas 
when expenditures rose by 52 percent. See table •w. 

Research and d 

Japa-
75 mil-

d in 1978, 

(1,000 do 

1974 Country 977 1978 

: 	75 : 130,936 : 199,207 Japan 

questionnaires of the Source: Compiled from data 
U.S. International Trade 

All research 
Japan with fundi 
cated that all 
no firm repo d  

nd d 
coming 
ar h and 

funding cam 

oducers were accomplished in 
neral funds. One producer indi-

cts came from retained earnings, and 
vernment sources. 

e lo 

lan s 	uipment.--Japanese producers' investment 
n tot:aa 1^.4^'1  million during 1974-78. Japanese pro- 
s small, 	ivalent to about 14 percent of U.S. invest- 

he 	iod. Production equipment accounted for about 81 percent 
t, and plants and plant improvements accounted for about 19 per-
* * * 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. 
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Investment  
Area 
	

(1,000 dollars)  

Japan 	 
Europe 1 / 
Malaysia 	 

Total 

1/ European investment by countries was not separately 

Investment in production equipment.-- 
Production equipment increased irregularly from $ 
million in 1978 (table A-64). The largest increase too 
expenditures almost doubled. (* * * .) Tote•ldwide 
ment in production equipment, for the period 8, is 
the following tabulation. 

Area 

ent in 
4 to $142 

in 1978, when 
anese invest- 
own in 

Japan 	  
Malaysia 	 
Republic of Korea 
Europe 2/ 
Singapore 

Total 

2/ European inves 

370,131 

placed 
U.S. p 
lis 
w-s for 
per 
produ 
that T 
ment in 

& \ C> 
 --In the past, restrictions have been 

investmen VION Japanese semiconductor industry. The only 
d in -04..t'% Texas Instruments, which was first estab- 

k a joiv .  4i.,446  tu e with Sony. At the time the joint venture 
ached 2% V ' standing with the Japanese Government that 50 

oint-venture capital would be owned by TI, that the scope of 
would be decided in consultation with the Japanese Government and 
ents 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. 6 
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* 

Western European industry.--Producers of integrated circuits in Western 
Europe fall principally into two groups--vertically integrated ative 
electronic equipment producers whose presence in Europe predate he 
semiconductor era, and subsidiaries of multinational semicondu 
were purchased or established in Europe after World War.  11). 
native European producers are N. V. Philips of the Netheri d 
West Germany, and Thomson-CSF (Sescosem, the Thomson 
of France. The General Electric Co. Ltd. (not aff 
Electric Co. of the United States) and Plessey Co 
Kingdom and SGS-ATES of Italy are also producers of not 
producers were sent Commission questionnaire 	d all de 
participate. Other principal foreign produc 
firms as IBM, Texas Instruments, Motorol , an 
subsidiaries command a strong presence i 
and technical strength. About 56 percent 
semiconductors is provided by U.S. pro 

irms which 
ipal 
of 

vision) 
General 

e United 
A six of the 
ned to 

subsidiaries of such U.S. 
ild Ca 	a. U.S. 
pe b 	market share 

of 

Producers.--N. V. Philips 
a large multinational firm with 
of which more than $12 billion w 
facilities in more than 60 c 
have production plants in ' 
and France. In add' 
Corp., a major U.S. 
Calif., and operate 
four locations. The 
circuit prod  

the Netherlands is 
$16 billion in 1978, 

ucts. Philips has 
miconductor operations 

many, the United Kingdom, 
nt of the equity of Signetics 

uits located in Sunnyvale, 
ucing semiconductors in at least 
complete line of integrated 

amp nfabrik 

	

1 	f mo 

	

e 	tro 
e P 

Sie 
headqu 
1978 
lo 
a 
U.S 
tit 

other large 
est Germ 

rcen 

K> 
lly integrated multinational firm, 

ad gross sales of more than $13 billion in 
electronic products. Subsidiaries are tYSV 4  

ort'. TAi outh America, Africa, and Asia. With the 
percent 	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. 

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 Societe Generale 
Semiconduttori. Since 1978, it has been an electronics subsidiary of the 
Government controlled 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 W .  en 88 
percent were in components. 

A key factor in the strong presence of U.S. firms in Elqo 
their access to advanced technology developed and produced in 
States prior to introduction in Europe. Faced with sm 
kets, native European producers have funded less res 
have delayed production of advanced technology until 
economies of scale and unit prices have fallen. It has b 
Mackintosh Consultants, Inc., that U.S. firms tern E 
3-year technology lead over native European pro 
the integrated circuit industry. 

r-
ent and 

ha achieved 
ated by 

have a 2- to 
cant lead in 

reased in 
78 (table 

accounted for 

Production.--European productio 
value from $343 million in 1974 to a. e t 
A-65). The member countries of the 
over 90 percent of total European pro 

tegra 
642 mi 
n 'c C 
ue in 19 

C> 
producer in each year, 
12 million in 1974 to 

the European total in 
e United Kingdom, with 
or 23 percent of the 

Of the EEC countries, West Ge 
with its value of production s 
$250 million in 1978. It ac 
1978. The second lar 
values of $100 millio 
European total, in 19 

ducer 
$ 1 7 

gest European producer in 1978 with 
million in 1974 to $84 million in 1978, 

1975. The production trend for Italy 
increase from $29 million in 1974 to $84 
15 million in 1975. The only other EEC 

ease 	alue of production was the Netherlands with an 
illion in 1'°74 to $23 million in 1978, or more than 200 

The o y EEC member country to show a decrease in production was 
se value of production decreased from $8 million in 1978 to $3 
976 and remained at that level through 1978. 

Of the European countries outside the EEC, the only sizable producer was 
Switzerland, whose production increased from $4 million in 1974 to $40 million 
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 

France an 

except for 
was the 
milli 
mem 
incr 
percen 
Belgium 

 millio in 

	

French produc 	 #: ■ 

. taly ti ̂4 . the ,- 
. 	.ceasing fro s, l'y, 

.-c, 	e to $65 m41 - 
-- ue a 	o 	rance, 44 19N-tt ,  

'N-atV978 - . 2 decr40,  
., in 

41 	

ik:!sk 
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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 
Europe of the U.S. integrated circuit industry. Apparently the largest market 
for integrated circuits production in Switzerland is the Swiss electronic 
watch industry, which accounts for the large increase in that country's 
production during the last 3 years. However, this rate of incre e is not 
expected to continue since indications are that the worldwide wat 	industry 
is beginning to level off. Production of integrated circuits in 
Netherlands is expected to increase because of the large recur 
Philips which can be made available and because of this firm' 	 of 
the Signetics Corp. Production. trends in the other 
discussed previously are not expected to significant - han 	 cation 
of the European market share among the major produce 	 ar future. 

Imports.--Except for a decrease in 19 	wing to 	economic down- 
turn, total imports of integrated circuits by t 	countries increased in 
value each year from $309 million in 1974 o $59 i, 	in in l',7 or by 93 
percent (table A-66). West German and Uni\King 	 by 87 and 

; 	365 mil- 105 percent, respectively, during 1974-77, a 	
.
n 9 	amo  
,r of impo st ' csit

the Nether- 
e major 

importing EEC countries (West German rted K *NM 
lion, or 61 percent of all EC imports. 

lands, and Italy), as well as aggrega 	 of the 	ining EEC coun- 
tries (Belgium, Denmark, Ireland, 	 in 1977. Only 
French and Italian imports decline 	 976 peak. 

% 
c\ 	

EEC imports (excluding 

rit-:  cent of the value in the 
p ied an additional 40 per-

e. EEC imports from Asia have 
Ica; imports from Malaysia, 

an 10 percent of the total in 
Uropean imports, although the value of 
idly from $1.1 million in 1974 to 

t growing major source of imported inte-
, however, is other Community members. The 

averaged nearly 38 percent a year. 

.--Table A-68 shows integrated circuit exports by the major 
EEC mem 	countries. Exports grew steadily from $137 million in 1974 to $276 
million i '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 to 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 

The United States is th 
infra-EEC imports), ac 
period 1974-77 (table 
cent, and Singapore 
grown more rapid tha 
Singapore, and 	ac 
1977. Japan . 	major sour, 
these anti- 	 Japan incr a4  
nearly 	 1977. 	.,. - 
grated c 	 e EE 
grow , 	 impor 
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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. 

Consumption.--The value of apparent consumption of in ,rated 
cuits by EEC members increased each year from $497 million in 197 .o an 
estimated $1.0 billion in 1978 (table A-70). The largest ear 	ease was 
in 1978, when apparent consumption rose by an estimated 68 con- 
sumption in 1977. 

ak of 60 
the 1974-77 

le, it is believed 
rear expressed by 
u with demand and 

The ratio of imports to apparent consumption, 
percent in 1976, remained fairly constant at about 45 p 
period. Although import statistics for 1978 	of avai 
that imports sharply increased in that year, 
some Europeans that EEC production will not be 
end-product producers will become more d 
circuits particularly the data processing 
production increased from 18 percent in 
to 23 percent in 1977. 

egrated 
po r ts to 

76 but fell 

Trade balance.--During 
trade data were available showed 
each year (table A-71). Belg; 
treated as one group, which 

The total EEC 
from $171 million i 
decreased to $1 7 m 
cit ($130 mi 
Netherlands 
million. 
industr 
defici 

t
ountries for which 

grated circuits in 
d Luxembourg were 

cit in each year. 

bal= 	integrated circuits increased 
1.% s4Ily 977; however, in 19 7 5, It 

any had the largest trade defi- 
Kingdom with $62 million, the 

h $50 million, and Italy with 
s are making serious efforts involving 
in attempts to reduce these trade 

1974 
n. 

n), fo 
5 mi l 
EC member 

nm 	com 

ernational Trade Flows 

Th-.5. industry and its foreign subsidiaries played a dominant role in 
exports b 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 11-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 	 'le, 
but the information available clearly indicates that exports by such 
subsidiaries 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. In 
1978, Japanese producers' exports were valued at * * * million, * * * times 
the * * * million in 1974. If intra-EEC trade is excluded, EEC ' u try 

w exports amounted to about $108 million in 1977 which was 83 percNiabove the 
$59 million in 1974. However, the Western European industry char 	combined 
world exports dropped from a peak of 12.5 percent in 1974 t <z> 7. 	4iL  in 
1977. 	 nlk 

The role in exports played by foreign subsidiari 
U.S industry than for the Japanese industry. U.S. 
share of U.S. industry exports increased from * * * perce 
percent in 1978, whereas the Japanese foreign s diaries  

r the 
ries' 

74 to * * * 
are decreased 

from * * * percent in 1976 and to * * * percent 
small world share accounted for by Japanese 
reflects a large increase (172 percent) i. 
industry's home base. 

The European market remains the 
United States. Of industry exports 
States during 1974-78, most were di 
the United Kingdom, and France. M 
States in that period went to 
to 20 percent in 1978. 

For U.S. industr 

(the fastest growing) 
exports to these count  

tal exports in 1978. The 
foreign subsidiaries 
the 

s from the 
the United 

in West Germany, 
from the United 

ut 15 percent in 1974 

epublic of Korea, Malaysia 
-e important markets. In 1978, 
* * * percent of the total. 

Exports 
1977-78, ex 
North 
* * * 0  
subsi 
equ 
expo 

ate 	AIL 	' D, pan were limited in 1974-76. In 
larger andS.%-kA . Kipped to countries in Asia and in 

each 	 two markets received more than 
from NN*.`Exports by Japanese-owned foreign 

l .‘114? ' throughout /374 arar 	 -78. In 1978, they - N4rcen e exports from Japan. About * * * of the 
subsidiaries in 1978 went tc * * * and the * * *. 

icated, the industrial countries of Europe, together, are the most 
important 	rket for exports from the United States whereas developing nations 
in Asia are the most important markets for U.S. foreign subsidiaries exports. 
For exports from Japan and its foreign subsidiaries, the growing markets in 
the developing countries in Asia are the most important. 

U.S. imports about doubled from $584 million in 1974 to $1.2 billion in 
1978 and the major sources throughout the period were the U.S. producers' 

• foreign subsidiaries. In 1978, imports from U.S. subsidiaries accounted for 
over 90 percent of total U.S. imports of integrated circuits. These imports 
came principally from subsidiaries located in the Republic of Korea, Malaysia, 
and Singapore. A large share of the value of U.S. imports enters duty-free 
under the provisions of TSUS items 806.30 and 807.00. The share entered on a 
duty-free basis rose from about 43 	rcent in 1974 to about 61 percent in 1978. 
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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 de ,f,loping 
nations grew more rapidly (especially in the case of * * *, the 	gest 
importer throughout). U.S. subsidiaries in developing countri iz nded 
their share of such imports from * * * percent in 1974 to< * 	 in 
1978. 

Factors Adversely Affecting the U.,. 

Trade barriers  

In the Commission's questionnaire, 	an 
list the tariffs encountered recently in 
describe any nontariff barriers to ex r 
those nontariff barriers. The nont ri 
respective nation's industry and by\.4  

S0 illii.  . 

	
Ai  se 

*ijst 
those coun 
1were 
nubs .  

ere asked to 
arkets, to 

nd to document 
exports by the 

Tariffs.--Table A-72 shows 
countries that together received 
of these items in 1978. In 
fled under item 8521 of th 

t0 circuits applying in 
value of U.S. exports 

such imports are classi-
ature. 

Tariff rates f 
foreign markets exce 

tar 
is a bar 
d 	ion in the 

goading to 
tariff 

ated circuits in most major 
cent ad valorem. The EEC levies 

valorem. U.S. producers feel that 
ts, and have expressed disappoint- 

s negotiated during the Tokyo Round. Two 
ission's questionnaire specifically 

ificant barrier to trade. 

ption 	 g Kong and Singapore, all major Asian countries 
ports of 1 egrated circuits maintain tariff barriers higher 

than 	U.S. ate of duty. Japan applies a 12 percent ad valorem rate. 
Severe. ther Asian countries apply tariff rates of between 20 and 30 percent 
ad valor 	to imports of integrated circuits. Several 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 technology. 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 
local 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 	ade 
barrier created by "rules of origin". Due to trade agreements in 
between the EEC and the seven members of the EFTA, non-agrisult 
between the members of these organizations has been duty fe s 
EFTA countries retain their differing external tariffs 
however, and only goods originating within the free 
concession. In order to prevent non-member exporte 
member country with a low external tariff, then re-expo 
higher-tariff, member countries on a duty-free 
origin" have been worked out. 2/ These rules 
materials an item may contain and still receive 
exported within the free trade area. 3/ 

In the case of integrated circuits, 
rules of origin, limiting the value 
product to less than 5 percent, ser 
products by limiting the market or 
in the EEC/EFTA free trade area th 

- Ae,.  4t'' ,  
o 

m s 

, 

.t ,,i 
• • ther

* 	he duty 
e
977. 

 

r 
deta 	d "rules of 

°, g 

he amou of imported 
ee treatment when it is 

‹, koducers 
one 

the co 
th s 

ed that the 
finished 

veness of their 
f a manufacturer 

tegrated circuits. 

Another barrier alleged b 
customs valuation practices. 
invoice value of imp 
raise this value for 
uplift". The U.S. in 
arbitrarily ca ated 
time consuming 	d expens 

Ab l  

* 	practice is called "customs 

i an, the added costs are 
ained, and that the process is 

erns the Japanese 

,,1,

0,0 4 fficials feel that the 
4114  ormal value in trade, they 

SS: 

ers (NTB's 	firms producing integrated circuits 
ssion 	ionaire to document nontariff barriers 
jor 	s markets. These firms alleged that 

ff barn 	their exports exist in Europe, Latin 
ularly in 	pan. Almost no evidence supporting these 

s was sffered in the questionnaire responses, despite the specific 
request to cite laws and to document the existence of trade 

barriers. 	is 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 
materials were gathered during the trade negotiations of the Tokyo Round, 
1975-78. 
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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, 

..-se producers 
Anent 
cially by 

a ions 
nt 

e the 

Restrictions in government rocurement,--U.S. and Jap 
of integrated circuits reported some difficulties with foreign 
procurement practices. The majority of the responses, however 
U.S. firms, focused on the refusal of foreign state-owned <5e 
agencies to use foreign-made equipment or equipment contain' 
quantities of imported components. This is an import 
use of integrated circuits in telecommunications e 
growing rapidly. Of .  the total telephone systems o 
state-owned operations account for over 80 percent, 

The barrier to sales of U.S.-produced in 
foreign public post, telephone and telegr ph a 
Approval procedures for equipment purcha by 
developed countries, are designed to limit 
addition, standards and specifications 
equipment, are often arbitrary, and  
technical specifications and stands 
These difficulties reinforce prey 
example, that require local sourc 
unavailable locally. U.S. e 
switching equipment to Euro 
Japanese market for s 
most PTT authoritie 
equipment must also 
is subject to 'e Go 
Round, and th- pening Jap °Lese 
under negoti = on. / 

rcuits posed by the 
PS (PTT is two-fold. 

inly in 
‘N ,ci 

- 
ipment. In 

he 	produced 
imp 

CCI411 or unavailable."411}  
try. Approved 

and the EEC for 
equipment is 
t sales of telephone and 

sourcing. Access to the 
stricted, 2/ In addition, 

of the locally-produced 
of the European PTT authorities 

e negotiated during the Tokyo 
ecommunications market is still 

publi 
n 
0 

pub 
provis 

,nity policy dictates that sizeable 
ompetitive basis without regard to 

nly a limited number of contracts should be 
and that criteria used in selection must be 

d. 	PTT authorities are not currently covered by these 
s, however, and computers are excluded until 1981. 4/ 

pe.--Eur 
ward 

plier, 
ive bas 

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

2/ Ibid, p. 32. 
3/ Joint Statement by the Governments of Japan and the United States, June 

2,1979. 
4/ U.S. Department of Commerce, Overseas Business Report, OBR 78-03, A Busi-

ness Guide to the European Common Market, pp. 7-8. 
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Several U.S. producers complained of discriminatory purchasing practices 
employed by European government or PTT authorities. For example, government 
procurement in France is restricted to a "preferential list of suppliers" that 
gives highest priority to locally-oned companies, followed by foreign 
subsidiaries located in France and producing in France or the 	C. These 
priorities are informal. The Italian Government and its agencie riso do not 
ordinarily purchase an import unless domestic supplies c nno 	e 
needs. 1/ The Italian telecommunications services are co 
government-owned holding company that has majority 
only major native IC producer in Italy. Local sup 
PTT authority are required to use SGS-ATES integr 
of military contracts are encouraged to do the same Th 	os 	These 
restrictions in Italy also are informal. A' 	Japane 	producer also noted 
that the French and Italian governments show 	'rong p eaerence" for locally 
produced products. 

In the United Kingdom, government 
including integrated circuits, are con 
Requirements for Electronic Comport  
pally in procurement for defense, 
ing the presence of an official 
major U.S. producer complained 
ment contracts, it was neces 
through "heavy bureaucratic' 
in U.S. competitivena  

6.:‘o nents, 
n 	 0 

e ex,,v 	
General 
ied princi- 

erpreted as requir-
Me United Kingdom. A 
e standard on govern-

- ted components 
inferred to mean some loss 

One Japanese 	 integraa 	uits noted that, in general, "it 
is difficult t. se 	 ." Another reported that the "Buy 
American Act"

xports 
e  

.--Govel 

Ica .—ure ' e 
-ope ment policies will undoubtedly affect 

the market  

rocuremerJ-  in Japan is, for the most part , 

on 	 Ns 	:,—ated r'ontracts rather than on public bids, and 
close 	 ads, 	stem is highly decentralized, depends heavily 

u-plier. 	,roven reliability who generally maintain close 
co 	 individual procurement offices. Although official government 
reg 	ion barring the use of impoated goods no longer applies, official 
admin 	ative guidance and custom administration. are believed to restrict 
purchase, of foreign products. 2/ 

Nearly every U.S. producer that reported barriers to foreign government 
purchases of U.S. integrated circuits listed as a significant barrier the 
refusal of the Japanese PTT authority, Nippon Telephone and Telegraph (NTT), 
to purchase foreign-made telecom_ nications equipment or equipment using for-
eign components. NTT is not literally an agency of the Japanese government, 
but a "public service corporation,' wholly-owned by the government and is 

1/ U.S. Department of Commerce, Overseas "Business Report, OBR 76-2o, Market-
ing in Italy, p. II. 
2/ U.S. Department of Co merge, Overseas Business Report, OBR 78-16, Market-

ing in Japan, pp. 12-13; Inventory of YI-3's, 
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subject to executive and legislative review of its operations. 
NTT sets its own prcurement policies 

Discuss'Lon Y sr.ween the U.S. Department of State and NTT of cials in 
mid-i978 indicated, that while NTT's stated procurement policy i  .-ased on 
open tender, in practice NTT negotiates most contracts on a noncoms- itive 
basis. in some cases a selective tender arrangement is foo e• •-ch 
procurement officers qualify firms for bidding from a list 
companies. through private contracts and selective 
purchases to designated suppliers * * *. 1/ 

In June of this year, the United States and Japan`pint 
statement endorsing the concept of "reciproci 

I 	
access, 	nder which U.S. 

firms producing telecommunications equipment 	c 
market in proportion to Japanese gains in acces 
cations market 	 .. . Implementation of the ag-4,14 

irl  
4e telecommuni- 

however,ent 
for up to 18 months, while specific areas • • 	t. 

t grante 
U.S. 

access to NTT's 

	

to 	re 
negotiated. 2 

Private  industry purchases  
vete industries to purchase import 
U.S. exporting firms. In some ca 
difficulties created by other 
trols, import licensing and t 
Kingdom are major ma 
In Italy, it was re 
cations industry req 
purchases. 

y foreign pri-
s reported by ten 

o be due to the 
reign exchange con-

e, France and the United 
efusal was experienced. 

e to the private telecommuni-
ven to SGS-ATES for IC 

Serious. 
nese r 
ally 
nes 
ass 
ket. 
law, we 
sell ther 

restrictions were deemed to be most 
four major U.S. producers said Jape- 

, ...o my 	
integrated circuits will gener- 

:,6001:y 
when they are unavailable from a Japa- 

blic 	irony and confidential submissions support the 
ha 	, Japan, belkcally, we have been denied access to the mar- 
es a_ egcd that such barriers although not, as a rule, based on 
pervasive, and that, in  spite of years of aggressive attempts" to 
local suppliers were normally preferred. 4/ 

Lionnai 
es usin 

co 

/ A 	Baseline S 
Z' Joint State 

p. 33. 
the Governments of Japan and the United States, June 

1979. 
3/ Proceeding, p. 73. 
4/ Ibid., p. 73; Second Cozy site Supplemental Submission to the United 
ates International Trade 	 2-102 (hereafter 

econd SuEtlemental Submission), June 15, 1979, 	 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. 1/ 

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 catipli rbi- 
trary standards, have requested sensitive proprietary inform 
topics as production yields and internal company organ 	

" iL closely inspected samples, and asked detailed questi 	abo 	t 	duction 
process, but without completing the sale. U.S. expo 	al • om lained that 
"buy-national" policies forced them to rely on distribute 	who , ere "weak" 
and not really interested in selling the produc 

These marketing difficulties are summed 
tive of a major integrated circuit produci 
our products; they are looking for excuses n 
to help the domestic (Japanese) industry.' 

up 
firm: 

tatemei tof an execu- 

t 
to buy y do

slriv\ information 

Obstacles to the establishm 
Japanese producers of integrated ci 
and sales subsidiaries located ove 
any foreign government policies 
ment of foreign subsidiaries 

All respondents 
subsidiaries in fore 
effort. Technica 
listed as reaso 
Most responde 
market woul 
in servic 
concern. 
overc 

ser 
that s 

fe v  that a manu 
more helpf „NL 

ed t P. ■ 

t onalNk 

ign subs 
ske 

the 

ies.--U.S. and 
t< eir manufacturing 
ts, and to identify 

or impede establish-
affiliations. 

a d 	ex 	in 
marke 	re es 
e to 	s ome 

that manufacturing or sales 
o support a sustained export aSk , 	with customs procedures were 

e in the country was necessary. 
i<6g facility in a foreign overseas 
rt because buyers have more confidence 

livery when dealing with a local 
ency in the foreign market also helps to 

of 	son given for locating manufacturing facilities in certain 
foreign tuntries is to assure significant access to some foreign markets. 
U.S. produ rs 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 1 and 2. 
2/ Second Supplemental Submission, part 1, pp. 3-4. 
3/ Ibid., p. 4. 
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Thirteen U.S.' 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 construction of fore 
plants in Japan and foreign investment in ex . qti 
nese semiconductor companies. They have ev, 
the formation of sales subsidiaries in Ja 

He further testified that the manufacturing pr 
Japan was due solely to their ability to withh 
from the Japanese unless access was gran 
exports of Japanse products using integrat 
lenged. 2/ 

Although foreign ownership of co 
are now legal in Japan, establishm ,,, 

 U.S. producers feel that this diff 
that enormous market. 3/ This 
men who feel that acquisition 
not as restricted. In d* . 

 of Korea restricts 
producers also repo 
ownership, and that 
acquisitions o cal 

--Although 	y intended to protect consumers by 
criteria 	 ity, reliability and safety, technical 
easily 	trade barriers if not drawn up or adminis- 
o' 	shion. Four U.S. producers of integrated 
in sofa 	kets, standards were difficult to identify or 

apanese respondents did not report any such problems. 

U.Soducers stated that standards constituted a barrier to export to 
Japan. In testimony 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, F. 74. 
2/ Ibid., pp. 76-77. 
3/ Second Supplemental Submission, part 2, p. 6. 

ce of Text Instruments in 
C production patents 
ese4S v rights, 

coi n  een chal- 

operations 
es still difficult. 

limit exports to 
fair by U.S. business- 

s 
n interests is generally
tated that the Republic 

t'firms by foreigners. U.S. 
it majority foreign 1%4S 

government approval of foreign 
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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 cmpliance with 
Japanese government or NTT requirements all but impossible. 

Foreign producers, it is reported, are not allowed lo p 
formulation of industry standards in Japan, and are not not 
or convenient manner of the nature of changes in mane or 
contrast to the characteristics of U.S. standards 
U.S. electronics firm maintained that standards f 7 e 
to exclude foreign products and that this exclusion ext 
standard-development stage when interested fon firms 
pating. In addition, provision for overseas 
for Japan is lacking and application of tanda 
One major U.S. exporter of integrated ci 
tions vary for imports, pointing to "disc 
standards at point of entry. NTT stand 
ponents are often design, rather t 
pliers not well acquainted with the 
Moreover, equipment development f 
local suppliers, making some of 
closing the contracts to all 

in the 
imely 

a vivid 
arge 

e t tended 
ck into the 

e not partici-
of components destined 

uneven. 3/ 
ards aiZlica- 
" of the 

pment and com- 
ing outside sup-
a disadvantage. 

e laboratories of 
information and 

mports 
that 

to 

U.S. producers a 
process in the Uni 
9000, General Requir 
proclaimed by t e Br 
many defense 
tified compo 
ply, most 
the Uni 
tively 
dard 
ci 
the 

n cs standards certification 
er to sales. Standard BS 

onents of Assumed Quality, is 
on. It is currently specified in 

ions contracts, and the use of cer-
pt>ivate applications. In order to com-
egrated circuit must be accomplished in 
inspectors are located. This effec- 

om certification. Enforcement of the stan-
gu ar, 	 cularly lax when the imported types of 
ilable 1. 	y. Currently, BS 9000 standards and those of 

cal Standards Committee (CENELEC) are being harmonized. 

gayer 
also 

ufacture 
here th 
ed c 

1/ Pr 	edings, p. 78. 
2/ Ameri an Chamber of Commerce in Japan, White Paper on United States-Japan 

Trade, May 1979, p. 16. 
3/ Ibid., pp. 16-17. 
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U.S. prodUcers 
complain that 	ess 
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exporting in -7, ated 

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

orted that the trading companies 
afiese buyers than to the U.S. exporting 

"we have no access to the finest most 
forced to use inferior distributors, . 
n barely hold their own financially." 3 / 

gave better 
firms. 
compe 
ofte 

4e 
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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- e product 
manufacturers who perceived a need for semiconductors and filled 	by creat- 
ing their own production capability. In other words, "what the 	producers 
exporting to Japan face is essentially a captive market siyat 

This point of view is not fully supported by the 
Commission staff. U.S. producers accounting for ap 
domestic IC output reported that * * * percent of t 
were to related entities, i.e., to captive end markets. 
producers who responded to the Commission's q 	onnaire 
than 80 percent of the IC output of native Jap 
reported that only * * * percent of their dome 
captive end-users. On this basis, the U. 
more dominated by captive producers than 

O* 
a 

The U.S. industry has repeated 
Japanese firms will purchase importe 
technology unavailable locally, b 
items begins in Japan. 2/ The  le 

 producers would reinforce thi 
account for the marketing di 
preference of Japane 

epo 
nese 

a 

is 

a 

marker  
e Jap 

o0_n hlm* 

i.\41  
dro 
d circu 

tigation that 
hat are based on 

tc■ eu,production of these 
o.N) airaion by Japanese IC 

N4

Nosy ut could not alone 
=.S. exporters. The 

s seems more significant. 

i 

arms. 
ents 

• inte 
se 

ima 
a the 

y 
	 cent of 

ents 
Japanese IC 

ount for more 
hese firms 

re to their own 
: al circuits is 

-yes 	ctronics i us try spokesmen deny that their market is closed  
to U. 	xport r . They feel that, in addition to the "captive market" 
prob ell U.S. exporters lack an understanding of the Japanese market and have 
failed t• ry 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/ 

1/ 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, 1979; 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 submi 
special application or documents to one or more government bodi 
condition for the right to import goods. If licenses are 
granted, the costs, delays, and uncertainties associated w 
detract from the competitiveness of imported goods re . ► v 
products. In addition, licensing is frequently user 	ad  
quantitative restrictions on imports. In recent ye s, 
non-automatic import licenses to control trade has decline  
used principally in developing countries. 1/ 

on of a 
pre-
lly 

c can 

s currently 

More than half of the U.S. exporting 
that responded to the Commission's questio 
licensing requirements in their export marke 
cated that the licenses constituted a si 
certain countries. Although three m 
countries where licenses are require 
maintained that these requirements  

d circuits, 
mport 
these indi-

ir exports in 
identified 

the largest, 
ride barrier. 

U.S. and Japanese produce 
Republic of Korea, Taiwan, 
import licenses for i 
stated that the dela -
France, and Brazil p 
thus constituted a "ba 
licenses were - ..arrier 
procedure. 

4 y)ts identified Brazil, the 
t 	as countries requiring 

11"  IN4 414.  One major Japanese firm 
. b_ 	4 .  import licenses in Italy, 

customers who required it, and 
-:A 41 1 U.S. firms also noted that c',‘  
d e to delays associated with the 

Bra 
try wher 
impo 
fol 
cons 
importa 
local gov 

led out . \ 	epondents to the questionnaire as a coun- 
sing 

illiti‘ 
 es a serious barrier to trade. For most 

es a 41110A . Regulations require that a very complex 
e car %)‘ out before the permit is validated, all time-

nd•ly. One Japanese firm alleged that Brazil prohibits the 
of circuits for use in computers and another firm maintained that 
meats 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 

it U.S. International Trade Commission, Interim Staff Analysis of Nontariff  
Agreements, Vol. 5, Import Licensing Agreement, February 1979, p. i. 
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Four U.S. firms and one Japane e 
practices in their export markets. 
in developing countries, mainly fo 
foreign markets for U.S. exports 
restrictions on trade payments 

specialists to determine whether items are "essential" before a license is 
issued. 1/ 

Five U.S. and Japanese firms claimed that France and Italy require 
licenses for imports of integrated circuits. Two Japanese firms alleged that 
these countries also apply 'strict" quotas to IC imports, buts exp U.S. firms \e U 
felt that the licenses were not a serious barrier to their 	or 	One firm, 

an industry leader, complained of delays, not cancellations, an a 	her major 
producer opined that, in general, licenses did not constie 

• 

 major markets. 

e (nt Financial controls and prior deposit regal 0  
controls and other regulations on the method or ti ng uf pad "  11‘.  

make trade more difficult by increasing the ad ' s rat:Nand 
of selling overseas. Required prior deposits 	p to sevN 
of the import shipment are, in effect, a tax - 	'transact 
working capital without payment of inter- 	and 	g the 
exchange-rate changes during the months th the . 	t is 

.,. 
4::: _ ...\ 

hey h,. 4116N ,tered these 
r,c c s are 	.. o be most common 

aso e A-72 lists major 
e 	ted C1' 4r.  s )that maintain 

epos 	.-z-,:, rements. 

exchange 
nt for imports 
inancial cost 

times the value 
on, tying up 

osit.to adverse 

Customs procedurIa 	li n aAue 
• allotW e a t , - 

duce - lb>sorts  
orting. \\ is of lkla 

tilli . 
 • 

amplex, arbitrary, or dila- 
_ye trade barrier by adding to 

r responses to the Commission's 
rated circuits identified several 

ed the sale of their products or 

C> 

ustoms procedures were seen as 
signi 	 riers IFIWN producers of integrated circuits only in 
the 	 ost Atk:1"...'1. 	described below are based on the Japanese 

and 	visions are closely followed. U.S. exporters 
co 	hay. e ensive pape work and expensive delays associated with these 
proceau es limit their competitiveness in the Japanese market and act as a 
deterre 	to imports, 2/ 

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. 

tory customs proced 
the administrative 
questionnaire, U.S. 
foreign custo 
significant 

►  ract L 

n r ased 

t o s proce 

eit e 
co 
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is levied on a per item basis. 1/ In 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 
declaration (including a description and item count) has been apted by 
customs, it cannot be altered without special approval of customs 	3/ 

An executive of another U.S. firm exporting integrate4c 
stated that on imported components sent out of Japan for tes 
replacement, recovery of duty is very difficult. 4/ 
the U.S. Department of Commerce from other exporter 
cial procedures to justify the export and to iden 
the time necessary to make repairs. Sales samples enter ty- 
they have commercial value, the samples must b 	• ographe 
posted. If these samples are not exported wi 
lapses. 5/ 

Japan 
or 

ed by 
at offi-

d greatly to 
ee, but if 

nd bond must be 
duty-free status 

Finally, it was reported to the Commerc 
ance charges in excess of import dut es 
fees are often imposed arbitrarily. 
location, and unexpected delays in c 
storage charges. Because of such 
many importers feel they must empl 
dite the process, further incr 

oms clear-
umentation 

dly vary by 
It in substantial 

cvisuming procedures, 
s specialists to expe- 

Docu e 
order to take posses 
to country. The deve 
while Japan and uost 
Although doctl-,ation 
certain requi—men - and the ove 
in some co an cause de 
tivenes ulced goo  

equired of importers in 
of entry varies from country 

enerally have few requirements, 
uire more complex documentation. 

ocessed in a discriminatory manner, 
o*lexity and slowness of the procedures 
xpense that detract from the competi- 

ms of 	may demand any documentation necessary to 
for dut 	ssessment, and no deviation from the import 

ation is permitted without special customs approval. 7/ 

1/ Inve ery of NTB's. 
2/ Secon•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 NTB'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 9  p. 20. 
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Commercial invoices covering most imports by Mexico must be certified at a 
Mexican consulate, and personally signed by the seller. Invoices that arrive 
improperly executed can cause the shipment to be subject to heavy fines. 
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 (CAC=. 2/ 

Non-tariff charges.--At the foreign point of entry, 
including integrated circuits, are subject to a variety to 
surcharges in addition to tariff duties. Although not n 
discriminatory manner, the charges can add more to 
than do tariff duties, and are considered to be a tan 
rier by some U.S. exporters. 3/ 

Consumption taxes.--Many U.S. wing parrs rely on taxes on 
consumption, such as value-added taxes, commci 	axes, and single-stage 
sales taxes to provide a significant por ion 	 ment 	venue. Under 
GATT rules, such "indirect" taxes may be 	 port 	• waived or 
rebated on exports; that is, they are elig 	for 	rder 	ustments. 
The U.S. government uses direct taxes 	 taxes on 	profits, and 
payrolls, as the major source of i> 	 the   are not subject 
to border tax adjustments under the 	 this r 	U.S. exporters 
complain that their products oft 	 os 	 nificant portion of 

xports, 
and 
in a 

d goods 
ff bar- 

both U.S. and foreign taxes when 
imports into the United Stat 
foreign practice of applyi 
imports magnifies 
foreign markets fo 
taxes. 

ei7j01.: 	ts, but that many 
ges. 4/ In addition, the 

ded, duty-paid value of the 
le A-72 lists the major 

circuits that apply consumption 

The va 
rate tax ap 
process 
In th 
the 

<1' 	ost European countries, is a flat 
..k. - ,St‘ tQeach stage of transfer in the production 

:k4 ,7 -oods and rebated or waived on exports. 
71/4 ** 

1111  
...„ 	sed in the manufacture of other products, 

., ,0\47the tax liability on the next transfer until 
nal customer. Credit allowed for prior taxes 
slue added in the production process. 5/ Thus the 

ncurred by imported integrated circuits at point of—entry should 

added 
ed domes 

plied to 
ermediat 

cre 
ld to 

x base th 

1/ U. 	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, Fart 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 eported that 
value added taxes did not significantly affect their competitive 	tions in 
the countries that levied the taxes. Three major U.S.-based f' 	.ted, 
however, that the rebating of such taxes on exports did ai4 IC 	s in 
these countries in overseas markets, thus damaging U.S. ex 
country markets. 

Other taxes and surcharges.--As india - 4 A in 	e A-72, a 
number of countries levy surcharges and other t es on 1,,,rts n addition to 
import duties. In general, these taxes and f 	-re for b. -nce of payments 
or general revenue purposes, or are intended t. .a 	or certain customs 
services. Harbor fees, which are quite 	on, 	in t '° report, since 
international trade in integrated circuits 	cony 	al 
air transportation. There were no reported 	

.4 ‘ 1usively by 
these taxes 

and fees, since in most cases, they amo 	 dim: 114 l! 	of import 
value. 2/ 

\II) 
Results of the multilateral  

of 1979 implements the results of 
Under its provisions the curr 
applied to integrated circu 
percent on January 
its duty on these pr 
percent ad valorem. 
17-percent ad v  

1- Trade Agreements Act 
ade negotiations. 

percent ad valorem 
fight annual stages to 4.2 

d to a staged reduction of 
vel of 12 percent to 4.2 
ate any reduction in the 

ect 

Other 
to provid 
inhibit 
respe 
va l 
e xp 
signa 
circuit 
to U.S. e 

cant accomplishments of the MTN with 
rcuits are the codes covering customs 

nt, product standards, imports licensing, and 
The EEC, R pan, and some developing countries are also 

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

ofthe ac tb\ 
onal disc ,it 
he most 4,\ -14 4 tegr .:.v .. 

nt pro 

A U.S. compliance with codes intended 
r most NTB's cited by U.S. industries as 

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 con .fining 
imported components. Japan has agreed to open its public telecow.nications 
purchases to imports, but the extent has yet to be decided. 	expected 
that this agreement will play a significant role in reduciig 	' •n on 
sales of computers and component parts to foreign governmen 
entities. 

4k 

e effects of 
o 	731 or 701, 
nce with the 
These provisions 

: . slation, 

NI:
N:untervailing 

In cases of price discrimination due to dumpin 
subsidization, compensatory duties may be appli d 
respectively, of the Trade Agreements Act of 
Subsidies/Countervailing Duty Measures Agreeme 
are substantially the same as those underhe p 
except for the addition of proof of mater inju 
duty cases. 

On balance, the MTN agreements 
a small but positive impact on the 
grated circuits if the provisions 
markets. The staged reduction of 
imports by Japan probably wi 
period over which the reduc 

expected to have 
exports of inte- 

ed in major foreign 
to integrated circuits 

pact, due to the long 

Market Share, Resear 	and  

Market 	. 
cant savings 	uction cos 
with eac 	 of the vo 
ducers 	 tends t 
mark 	 n a 
sl 	 ease 

an 
, - N 	,,ealized from the experience factor: 

ket share is related to the signifi- 

\ ir, - s' production for a given product, U.S. pro-
•k4ase by about 20 to 30 percent. A loss of — 
time frame doubling of the production base, a 

costs and a loss in relative competitiveness. 

ecent ears, the Japanese integrated circuit industry experienced the 
fastest 	to of growth in the world industry. In dollar terms, the Japanese 
industry' shipments and exports in 1978 were k * * 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 European- 

1974 	 *** *** 
1975 	 *** *** 
1976 	 *** *** 
1977 	 *** *** 
1978 	  *** *** 

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

The loss of market share by the U.S. 
Japanese industry were accounted for n 
expand capacity based on conservative 
influenced by the 1974-75 depressio 
explained in part by the relativel 
increase in the value of the ye d  

ry and that\ y the 
e U.S 	y's failure to 
demac .„11 	were largely 
oche 	•anese industry is 

ge in 1974 and the 

Another factor behind 
of integrated circuit 
This Japanese produce 
because of either cap 
parts. Availab e infor 
devices consi:t--d o large 

iga t "- 
rs 

< 4  rket share is the purchase 
N"!Adie nese producers. * * *. 

.7 that U.S. • 4"Arers purchased these devices 
t ion nability to make comparable 
ugge tsC\ a a significant share of these 

le '4- 	on (LSI) circuits, possibly 16K RAMS. 

A si 
circuits 
examp 
RAM 
"the 
port io 
penetrat 
large shar 

and growin 	 of the world market for integrated 
ory elk 	for use in computers. The most advanced 

ui ry 	 c14.!', 11y available at the present time is the 16K 
atives

,, 	
before the Commission that this device is 

f today's market for integrated circuits," 1/ and that this 
the .S. market has been targeted by the Japanese IC industry for 

According to the SIA, the 16K RAM market was chosen because a 
of 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/ Ibid., p. 47. 
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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 a U.S. market share of 
approximately 35 percent in this key state of the art 
semiconductor products. 1/ 

SIA representatives feel that the "intensified for 
the 16K RAM market will reduce the industry's profi 
to fall faster than normally, thus narrowing profit 
industry alleges it will have less time to realize a rett. 
research, product development, and capital equi 
time when the industry is facing exponentially 
in order to achieve the next generation of inte 
the SIA contends that Japanese producers o 
the United States in the fourth quarter of 
twice that or more; the U.S. producers' 

t. Thi 	ould come at a 
ased cap al requirements 

ircuits. Specifically, 
s foe 	apiece in 

ric 	pan were 
$8. 

In confidential submissions. to 
estimated that imports of 16K RAMs 
that U.S. market in the first hal 
confidential submission by the 
that the Japanese share of the 
to about 42 percent for 197 
producer documented U 
others' markets. In 
a Japanese IC produce 
Japanese compan 
* * * after 
even as Ja 
The U.S. 

. 14A e  ape_..- `:meanies are extending themselves to 
ra 	marke 	.,k4.e at lower prices while being 
nw g 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/ 

try sources 
ma 	y one-third of 
Aly, an additional 
16K RAM's suggested 

hese devices would rise 

It .4.11 same submission, this U.S. 
6K RAM's delivered in each 

''Isbj the sale price for a device to 
per unit, compared with the same 

States of * * * per unit--about 
.< 	ese price differences are occuring 
g shortages in RAM devices. 4/ 

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, 1979. 

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 Commiss*&'s 
questionnaire. Neither official U.S. trade statistics nor the t - e data 
gathered in the questionnaire are sufficiently disaggregated to 	ify 16K 
RAM's from other MOS devices. 

In addition, a further complication in determini , „.t,,. 
increased imports of 16K RAM's arises from the sho 	co 	 have 
developed in the U.S. market for this LSI device. .aSSrt Ah ce May 1979, the 
U.S. demand for 16K RAM's has exceeded the available sup . 	11"A representa- 
tives testified before the Commission in May 	that thelkortage was due to 
an overall "capacity short situation" in the 
"because of lack of investment in the period 2 
executive pointed out that increasing pro 
of several years. 2/ A major computer firm 
barring a "serious recession, this ho 
By July 1979, orders were being tak 
through the fourth quarter of 1980. 
that the shortage was seriously a 
quarter 1979 revenues for some fi 

One top 
s a lead time 

e ently that, 
some time 3/ 

major suppliers 
ptember indicated 

11-- s, and fourth 
5 

Finally, U.S. produce 
and purchasing impo a 
also testimony take 
may have chosen to s 
suppression ca d by 
spokesman for e firm 
forced his con -n A o concentr 

e. 8/ In 
d to inc 
Jape 

k \. S:United States. 6/ There was 
on 	(6 	

ing these devices to Japan 

.1) g that a major U.S. producer 
cso‘ . RAM's owing to price 

In later public statements, a 
N were due to capacity limits that 

pboduction of products for which there 
such trade in 16K RAM's and production 

he level of import penetration, indepen-
ucers. 

• p. 
3/ E 	tronic News,  Sept. 3, 1979, p. 47. 
4/ Ibi 	July 16, 1979, p. 49. 
5/ I

• 

bid., Sept. 3, 1979, p. 1 ff. 
6/ P

• 

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

7/ Proceedings,  pp. 113-114. 
8/ Electronics,  July 5, 1979, p. 96. 
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Research and development.--During 1974-78, the U.S. integrated circuit 
industry invested about $2.2 billion in research and development s  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 f investment 
in research and development to shipments and exports was higher 	e 
Japanese-owned industry than for the U.S.-owned industry. <)as 	a from 
questionnaire responses, the Japanese industry invested abo 	c n s on 
research and development for each dollar of shipments 	 978, 
whereas the U.S. industry invested about * * * cen 	The 	s .- 1, e  annual 
ratios are given in the tabulation below. 

ipments Research and develoment as a pe 
and export 	 1974 

Source Compiled from d 
U.S. International T X 

The inves 
industry un 
from the add 
Japane 
techno 

s. c 

nts 
ate to 

r 

N *  :41,' Nwpment by the Japanese-owned 
es ,, --\s . ■ more accurate measure would come 

tf, —7"As, r research and development by the 
mputed expenditures contained in (a) 

ft...t1. ,4, -owned industry in various forms, a.g., 
*748 firms, both of which add to the indicated 

sums alto 
t as well 

a 	from 

g 1' 4-78, the Japanese industry paid the U.S. industry * * * 
for-uses and technology compared with U.S. industry payments to the 
Japanese dustry 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, a loss in market share may result in reduced 
growth in research and development funding, producing a slower rate of new 
product discovery and develoent. A slower rate of new prod 	discovery and 411 

development is likely to result in still further loss of market 1N1111: e. In the 
U.S. industry view, the concept of market share and how it i 	-aced by 
research and development funding underlies the strategy ilop 	‘taL er 

crated  
circuit 
countries that are providing large research budgets for a 	 - 
circuit designs. 

Investment.--During 1974-78, U.S. industry's in 
equipment was * * * times larger than the Ja= ese indu 
plants and equipment. However, U.S. produce 
to meet demand. Based on the responses to 
principal reasons for this condition we 
estimated demand after the recent recess 
as investment efficient (provided the d 
reasonably accurate) as the Japan e 

apacity a 
4 ssion questionnaires, the 

indu under-.  
ustry is not 
ssion are 

n plants and 
y s investment in 
present is unable 

The industry's assessment of 
cal in determining growth and m 
2 to 3 years before the facil .  i 
recession, as reported, U.S 
Given the resulting U.S. ° 
had an apparent ex 
U.S. market. 

industry is criti-
ent must be committed 
During the 1974-75 

uture levels of demand. 
ty, foreign suppliers who 

increase their share of the 

Based o 
Commission 
and exports 
cents 
the 
in 

e da- su.. ...ted by 	and Japanese producers to the 
e Japane = ..ust 	s 	le to produce one dollar in shipments 
r out * * * c=‘ 1N.i Lnvestment, compared with about * * * 

industry. 
,‘,14  , 

reciprocal of that measure, 1978 data show 
tp  try pro 	\ ', * * in shipments and exports for a one-dollar 

-loss sh. N - changes in the relationship between investment . %\;4N.'  
an a d 	ent compared with * * * for the U.S. industry.  

d exports 	_ he U.S. and Japanese industries during 1974-78. 

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

(In dollars) 
. 	. 	. 	. 	. . 	. ° 1974 • 1975 	1976 	1977 . 1978 Area 

United States 	 
Japan 	 

 

 

 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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1977 	1978 

ents and exports per employee, U.S. and Japanese industries 197 	8 shi 

United States 
Japan 	 

Source: Compiled from data suom . 
 U.S. International Trade Commission. 

Allowing that differences 
and equipment is aggregated 
industry has been ably 
industry for a given 

*** 	*** 
*** 	*** 

nnaires of the 

C> 

in research and plants 
ate that the Japanese 

output than the U.S. 

C> 
e were also used to measure the relative 
industries. During 1974-75, the value 

employee was the larger, but in 1976-78 the 
he disparity increased sharply, as shown 

74 

Differences in accounting allocations may explain in part the differences 
shown. Investment in production plants and equipment in one industry could be 
recognized as investment in research equipment in another industry. An aggre-
gation of investment in research and plants and equipment in both industries 
would likely be a more meaningful measure of the relative efficiencies. The 
tabulation below shows the amount of shipments and exports for ez. dollar of 
total investment in the U.S. and Japanese industries during 1974- 1 

Value of shipments and exports for one dollar inv 	 I;. and 
plants and equipment, U.S.- and Japanese-bas4cS 	

4_ 
 

In dollars) 

(In dollars) 

Area 

United States 
Japan 	 

1974 	1975 ° 1976 : 1977 ° 1978 

*** 
*** 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International 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 in their plants and these types of e 
not have been included in the Japanese employment data. Clarifica 
problem was requested of the Economic Counselor of the Japines 
was not received. The data, however, indicate that the Ja 
exports per employee are rising somewhat faster than U 
exports per employee. 

Role of governments in assisting research and 	orment  

In addition to tariffs and many of the HT 
cies and actions, governments have employ othe 
industry. In testimony before the Commiss•and 
questionnaires, U.S. industry representat 
governments of Japan and several Wes 
funds in the form of grants and loans 
"advanced research in integrated c 
scale integration." 1/ The indust 
threat to the superior technolo 
foreign producers may be able 
at comparatively low prices 
could be depressed in 
normally expect to re 
cannot be recovered, 
research progra will 

ng for the 
shed source 
dustry 

sew on 	r and development of VLSI for computer 
indust 	earch is less focused, and is spread over "a 

y o 	oducts and technology, everything from automobile ignition 
hrough the super computers, through telecommunications networks." 4/ 

Unite. 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. 
4/ Ibid., p. 137. 
5/ Conversation with VHSI Program Manager, U.S. Department of Defense, Oct. 

15, 1979. 

loyees may 
on of this 

but 
is and 

Governmen 
identifie 
1981. 3 
the 
app 
wide 
syste 

"IS4r- 

4!)' 

gn research and development programs 
$1.6 billion over 3 to 5 years through 

ut that foreign government funding is, for 

. 2/ 

result from their poli-
for 	g domestic 

spun: 	he 
o cern that the 

e providing 
ctor firms for 

os' for very large 
Ce efforts pose a 
States, and that 

ircuits in world markets 
ces for similar circuits 

g when U.S. producers 
pment costs. If these costs 
its ability to mount future 

pressed 
coun 

ajor se 
og 

g 
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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 the direct 
commercial applications in computers that would result from the 	ign VLSI 
programs. 

Europe.--Several European governments have initiated fl.Q . 
 aimed at improving the technological capabilities of th 'r n 

tries, particularly in the areas of computer applicat 
cations. A reported $300 million will be dedicated 
Government over 2 years to develop VLSI circuits and 
technology available to West German IC producer 
several parallel programs sponsored by the Cove 
including research in components, data processin 
technologies. The focal point, however, wi 	be 
including VLSI. 2/ 

an 
e production 

It i 	ntended to unite 
in rece t years, 
ommunication 
nent 	elopment, 

The French Government is providi 
for the development of advanced integr 
licensing and second-sourcing agree 
market is expected to triple by 198 
integrated circuits, an area cur 
research in materials and advan 
reduce their dependence on 
coordinated with other 
French computer indust 

rants and loans 
ncouraging 
e French IC 

&ith in MOS 
ts. With expanded 
producers hope to 

search would be tightly 
he development of the 

The United 
to develop equ 
form of loans to 
invested i 
Ltd. (see 
rather 

gdom 
ent and a• 	ed 

fic compani 
Lion of a n 

Lure i  

$300 million over 3 to 5 years 
s. 4/ Some of the funds are in the 

major part of the funding has been 
rated circuit production firm, INMOS 

ts will be of a joint-venture type, 

of the European Communities has proposed a development 
program 	 ed at coordinating the efforts of the EEC members in research and 
developmen of advanced component and data processing technology. The 
proposal ca ed for the creation of common European standards to help unify a 
badly fragmented European data systems market, the coordination of government 
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 

1/ Proceedings, p. 83, table 4; Electronic News, Apr. 30, 1979, p. 1. 
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 Japan 
program. 2/ According to published reports, the Japanese VLS 
involves total funding of $360 million over 4 years, $25qpil 
consists of government loans. These loans will be repaid 
realized through the application of the VLSI techno 
program. In addition, the Japanese Government, t 
combined technical laboratory where researchers f 
firms work together to develop the new materials and p 
that will underlie the advance to VLSI circu 
direct commercial application, the U.S. indu 
subsidy to the Japanese industry which 
their goods at lower prices. 3/ 

he 
rovided a 
apanese IC 

techniques 
funding has 
this is simply a 
mpanies to sell 

U.S. industry opinion reflected 
questionnaire indicated that the 
effort by the Japanese Government 
level of technology, including 
achieve the same end-product dos 
in other electronic markets. 
very real threat to the 

! s on's 4  
litillir . . Iffilli*  \Iwo en as "a concerted 

\ 
kJ " ent of a higher ;:_, 	I  

ent, in an effort to 
market that they enjoy 

e Japanese program is a 
'nited States." 

e hanced 
the Tokyo 
VLSI d 
ove 

Representativ 
foreign governmen 
itself heavil 	ubsi 
its own dev 	ing s 
foreign sub 
negotia 
gover 
the 

ore the Commission defended the 
at "the American industry was 

the United States government during 
suggested that any accusations of 

ftamework of the new subsidies code 
ile affirming that the direct foreign 

existed, these representatives maintained 
in the form of purchases from the U.S. 

*4-4, development of the IC industry in its infancy, 5/ 
the indUy with the volume sales necessary to achieve 

nce 	ve" 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. 45 and 158. 
3/ Ibid., pp. 83 and 132. 
4/ Ibid., p. 255. 
5/ Ibid., 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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* * *  *** 
* * * *** 

80 

Table A-1.--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 1976 1978 

Wafer starts: 
Industrial nations: 
United Kingdom 	 
France 	  
West Germany 	 
Japan 
All other 	 

Subtotal 	 
United States 	 

Developing nations 	 
Total 	  

Assemblies: 
Industrial nations: 
United Kingdom 	 
France 	  
West Germany 	 
Japan 	  
All other 	 

Subtotal 	 
United States 	 

Developing nations: 
Taiwan 	 
Hong Kong 	 
Republic of K 
Malaysia--- 
Philippin 
S ingapo 
All of 

Finish 
circ 

Industri nations: 
United K' gdom 	 
France 	  
West Germany 	 
Japan 	  
All other 	 

Subtotal 	 
United States 	 

Developing nations: 
Taiwan 	  
Hong Kong 	 
Republic of Korea 
Malaysia 	 
Philippines 	 
Singapore 	 
All other 	 

Subtotal 	 
Total 
	

: 	1,135,470 : 1,249,329 : 2,193,548 : 1,142,/11 : 	3,567,513 
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Finished integrated 
circuits: 

Linear 	  
Digital bipolar 	 
Digital MOS 	  
Other 	 

Total 

‹)*** 	*** a 	*** 
*** . 	*** 	*** 
*** 	*** 	*** 
*** . 	*** 	*** 

943,710 

Source: Compile 
U.S. Interne onal 

81 

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-- 	1974 	: 	1975 	1976 
	

77 	1978 

Wafer starts: 
Linear 	 : 
Digital bipolar 	: 
Digital MOS 	 : 
Other 	 : 

Total 	 : 
Assemblies: 

Linear 	 : 
Digital bipolar 	: 
Digital MOS 	 : 
Other 	 : 

Total 	 : 

*** : *** 
: 
: 

'C. 	: 
*** * 

• 
• 
: *** 

*** : *** : * : *** 
*** : *** . : *** 
*** : *** : *** : *** 

11,671 : 7,6 13,493 : 17,014 
. 

*** : *** : *** 
*** : *** : *** 
*** : *** : *** 
*** : *** : *** 

249,6 2 : 313,552 : 371,695 
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ffi 
1977 

* 1974 	• 	1975 	1976 

740,482 : 505,768: 	528,747 : 731.467 

Type 

Linear 	  
Digital bipolar--- 
Digital MOS 	: 
All other-- 

Total-- 

1978 

*** 
*** 
*** 
*** 

814.856 

82 

Tab _ A-3.--Tntegrated circuits: Total U„S. domestic shipments 
(excluding exports), by types, 1974-78 

(In thousands of done  

1974 	1975 	: 	1976 	1977 	1978 Type 

Linear---------- *** *** *** 
Digital *** *** *** 
Digital MOS 	 *** *** 2 
All other 	 *** ***. 

Total 	 : 1,203,881 : 1,109,120 : 1468,23 	: 

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

Table A-4.--Integrated circui s: 
exports), to unrelat 

ques onnaires of the 

$%;.excluding 
-78 

1977 	: 	1978 .7. 

\\**  

All other 	 
Digital MOS 	 

Total- 
	 i Ah. 	 

:(7 li 
Way, . 

	

\CV : 	727,754 : 	916,607 : 
Ai.. 

0 	* 

0 	: 	

**  
*** 

	

: 	
*** • 
***  

	

*** : 	

*** 
*** 

Digital bipolar--- 

*** 

Source:  
fr e Co 

ntegrate4 , ircuits: U.S. domestic shipments (excluding 

da a NITvd in response to questionnaires  o the 

Tao A 

- 
U.S. 

exports), to related parties, by types, 1974-78 

(In thousands of dollars) 

Type, 1974 

  

Linear 	 

Source: Compiled  Co:,pil.ed from data submitted in response to questionnaire 
U.S. International Trade Commission. 
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316,080 : 
Total 	 
Grand total 4,774 : 

e of U.S. 
4-78 

Table A-7.--Integrated circuits: 
firms to related parties in 

Locale 1974 

Industrial: 
United Kingdom 	 
France 	  
West Germany 	  
Japan 	  
All other 	  

Total 	  
Developing: 

Taiwan 	  
Hong Kong 	  
Republic of Korea 	 
Singapore 	 - 
All other 	  

*** 
*** 

: 

*** 

*** 
*** 
*** 
*** 
*** 

1975 	! 	1976 	! 	1977 	1978 

* * * 

Source: Compiled from data submitted 	respon 
International Trade Commission. 

ionnair f the U.S. 

(In 

Locale 

Industrial: 

	

United Kingdom 	 
Franc e 
West Germany--- 
Japan 

Total 	 
Developing: 

Singapor 
Taiwan 
Hong 

Tot 
nd 

	

* 	*** 

	

*** 	*** 

	

*** 	*** 

1978 

ed from d 
T e Comm 

ted in response to questionnaires of the U.S. 

Table A-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 
Industrial:

United Kingdom 
France 	 
West Germany 	 
All other 	 

Total 	 
Developing: 

Taiwan 	  
Hong Kong 	 
Republic of Korea 
Singapore 	 
All other 	 

Total 	 
Grand total 	 

1974 1975  1976 1977 1978 

*** : *** : *** : *** : *** 

*** : *** : *** 
: *** : *** 

*** : *** : *** 
: 

*** *** 
*** : *** : *** : *** 

: 
*** 

*** : *** : * * * : *** : *** 
*** : *** : *** : *** 

: 
*** 

8 3 

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

(In thousands of dollars) 

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

of the 

Linear 	 
Digital bipolar 
Digital MOS 	 

Table A-10. --Integratt:d circuit 
by type 

parties, 

Note,--Totals on Tables A-9 and A-12 are differe 	to repo ting of 17,;S, 
producers. 

(Tn thn 

1977 	1978 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Source: C 
U.S. Intern 

41(0,:11111  

89,980 : 	134,084 

in response to questionnaires of the 

1.--Integrated circuits: U.S. exports to unrelated parties, 
by types, 1974-78 

(In thousands of dollars)  

1974 	: 	1975 	: 	1976 	: 	1977 	* 	1978 

A- 

Type 

All other 
Total 

: *** : *** 
: *** : *** 

: *** : *** : *** : *** 
: *** : *** : *** : *** 
: *** : *** : *** : *** 
: 86,225 : 115,586 : 126,714 : 160,574 

84 

Table A- 9 .--Integrated circuits: Total U.S. exports, by types, 1974-78 

(In thousands of dollars)  

Type 
	

1974 	: 	1975 	: 	1976 	: 	1977 
	

1978 

: *** : *** 	: 
	 : *** : *** 	: 
	 : *** : *** 	: 
	 : *** : *** 	: 
	 : 217,624 : 170,017 	: 

Linear 	 
Digital bipolar 
Digital MOS 
All other 

Total 

Source: Compiled from data submitted in response t 
U.S International Trade Commission. 

Total 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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1976 	1977 1978 

circu 
bsid 	ies, 

f U.S. foreign manufacturing 
1974•7f; 

85 

Table A-12. --Integrated circuits: U.S. exports by geographical areas and 
by countries, 1974-78 

(In thousands of dollars) 

Geographical area 
and country 

Asia: 
Japan 	 
All other-

Total 	 
Europe: 
United Kingdom 

: 	1974 
	

1975 1977 	: 	1978 

* * * 

France 	 
West Germany 
Netherlands 	 
All other 	 

Total 	 : 129,427 : 	95,485 : 
North America: 

Canada 	*** 	*** 

***  All other 	 ** . 	***  
Total 	 

All other 	 
Grand total 

Source:, Compiled from data submitted i 
U.S. International Trade Commission. 

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

Table A-13.--In egra 

141k, 

: 19 8,12 8 : 1 

Indu 

At. of U.S. 

*** 

Scan 	via 	 : 	*** : 	*** : 	*** : 	*** : 	*** 

All other 	 : 	 *** : 	*** : 	*** : 	*** 
Total. 	 : 112,535 : 121,123 : 138,097 

Developing: 	 :  
Taiwan 	 : 	*** : 	*** 
Hong Kong 	 : 	*** : 	*** 
Republic of Korea 	: 	*** : 	*** 
Malaysia 	 : 	*** : 

* 	
*** 

Philippines 	 : 	** : 	*** 
Singapore 	 : 	*** : 	*** 
Portugal 	 : *** : *** : 
El Salvador 	 : 	*•* : 	*** : 
All other 	 : 	*** : 	*** :  

Total 	 :   312,590 : 211,133 : 401,913 : 559,807 : 	723,695  
Grand total 	 ; 425,125 : 332,256 : 540,010 : 701,584 : 	938,3 T4.  

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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1974 	: 	1975 1977 1978 1976 Locale 

Industrial: 
United Kingdom 
France 	 
West Germany 	 
Netherlands 	 
Japan 	 
Italy 	 
Scandinavia 	 

Total-
Developing: 

Taiwan 	 

** * 

* 
Hong Kong 	 
Republic of Korea 
Malaysia 	 
Philippines 	 
Singapore 	 
Portugal 	 
El Salvador 	 
All other 	 

Total 	 
Grand total 	 6 : 	7;5,45/ 

** 
* * * 
*** 
*** 

**i 

Source: Compiled 	 bmin r 	 questionnaires of the 
U.S. International Tr 

I 	Integrate 	 Exports of U.S. foreign manufacturing 
s 	idiaries 	ated parties, by locales, 1974-78 

thousands of dollars) 

1976 	1977 	1978 

*** : 
*** : 	

*** 
*** *** = 

: *** 	 ccc 

: *** 1 *** *** 
*** *** : 

** 	*** 

*** 	***  • 	ttf 
***. 	*** 	*** 

 17574-26-1.-76-i7,10-6-i---  I79'2 917 

86 

Table A-l4.--integrated circuits: Exports of U.S. foreign manufacturing 
subsidiaries to related parties, by locales, 1974-78 

(In thousands of dollars) 

1974 	: 	1975 	: 

Indust 
Unite 	ngdom 	  *** 

France 	  *** 
West Germany 	  *** 
Netherlands 	 *** 

japan 	  *** 

All other 	  A** 	: 
Total 	 * * * 

Developing: 
Taiwan 	  *** 
Rong Kong ---- 	- *** *** 
Repub1ic of Korea 	 *** *** 	: 
Malaysia 	 
Philippines 	  

ail -f, 
*** 

Singapore 	 *** 
All other   	 *** 	*** 

Total 	 ,• 	*** 
Grand 	total 	 : 	77.'3,949 

*** : 	*** 
: 	

*** 

::: : 	

::
* ac * * 	*as* 

*** : 

* ** 	:acs 
*** : 

*** 	
** 

*** 

'*** .: 

*** : 
**

*** 

*3c: 

*** : 
: 

*** 	*** 
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European markets 

(In thousands of dollars)  

Asian markets 

All 
other 

• United 
Total : Kingdom : Frame 

* * * 
22,32a : 

*** 	*** * * * 
* * * *** 	*** * * * 

Exporting area 
Japan 

Asia: 
Japan 	  
All other 	  

*** 
*** 

Total 	  *** 
Europe: 

United Kingdom 	  *** 
France 	  *** 
West Germany 	  *** 
Netherlands 	  *** 
All other 	  *** 

Total 	  *** 
North America: • 

Canada 	  *** 
All other 	  *** 

Total 	  * * * 
All other 	 

Grand total 

ort 
: American 

Euro 

* 

* 
* * * 

States 	: other 	• 

Asia: 
Japan 	  
All other 	  

*** 
*** 

*** 
*** 

Total 	  ** * *** 
Europe: 

United Kingdom- 	 *** *** 
France 	  *** *** 
West Germany 	  *** *** 
Netherlands 	  *** *** 
All other  	 ** *** 

Total   	 *** *** 
North America: 

Canada 	  *** *** 
All other 	  *** *** 

Total 	  *** *** 
All other 	  *** • 

Grand total 	 : 297,826 *** 	: 

11 West 
• 

• 

German Canada othe 

** 
** 

*** * * * 

*** 

*** 
*** 

** 

* * * ; 

United : All 

elk ir•qi 
** 1;›,v \‘544:1 

Grand 
total 

All 
other 

*** 
*** 

*** 
*** 

* * * * * * 27,564 : *** : 	132,073 : 

' North American markets--Cont. • 

Total 

* * * 
6 149 

305,329 : 

*** 	*** 
*** 	*** 
*** 	*** 

*** 	*** 
*** 	*** 
* ** : 	*** 
*** 	*** 
*** 	*** 

	

*** : 	*** 

	

- • 	9.391 

	

1,896 : 	464,811 

Asia: 
Japan 	 
All other 	 

Total 	 
Europe: 

United Kingdom 	 
France 	 
West Germany 	
Netherlands--- 
All other--- 

Total  
North Amer 

Canada 
All o 

to 

* * * 

** 

* * * 
* * * 'Itll1111MZVA-1M111=IllrEMb.\. 

■■■1211M=3110110, 

*** 
*** 

* 

44 

*** 
*** 
*** 

*** 
*** 

* * 

*** 
*** 

87 

Table A-16.--Integrated circuits: Exports by U.S. foreign subsidiaries, 
by exporting areas and by markets, 1974 

Source: Compiled from data Anhmittod in roQnnnQo to n•octinnnmiroc of tho Tic 
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Asian markets 
	 European markets 

Exporting area 

Asia: 
Japan 	 
All other 	 

	

Total 	 
Europe: 

United Kingdom 
France 	 
West Germany 	 
Netherlands 	 
All other 	 

	

Total 	 
North America: 

Canada 	 
All other 	 

	

Total 	 

	

All other 	 

	

Grand total 	 

Asia: 
Japan 	 
All other 

United Kingdol:::::411) 

 West mAany--- 
ands 	 

Total 	 
Europe: 

he 

• 

United  
King :•n 

All 
Japan 	other 
	Total 

88 

Table A-17.--Integrated circuits: Exports by U.S. foreign subsidiaries, 
by exporting areas and by markets, 1975 

(In thousands of dollars)  

Asia: 
Japan 	 
All other 	 

Total 	 
Europe: 

	

United Kingdom 	 
France 	 
West Germany 	 
Netherlands 	 
All other 	 

Total 	 
North America: 

Canada 	 
All other 	 

Total 	 
All other 	 

Grand total 	 

*** 
*** 

*** 
*** 

• 
*** 

• • 
*** 
*** 

*** *** * * * *** 
• 

*** *** *** *** 
*** *** *** *** 
*** *** *** *** 
*** *** *** *** 
*** ** *** *** 
*** * * * *** *** 

*** *** *** *** 
*** *** *** *** : 
*** *** * * * ** 
*** *** *** *** 

• 208,435 ass : 215,949 : 2,112 

Net 

France 

• C 
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*** 	*** 
** * 	*** 

*** 

* * * 

Asia: 
Japan 	 
All other 	 

Total 	 
Europe: 
United Kingdom-
France  
West Germany- • 
Netherlands-
All ot. 

Tot 
North 

Canal 

Tot 
other 
rand 

*** * 	 *** 
*** 	 *** 
** 	*** 	*** 

*** 	*** 
** 	*** 

** 	*** 

	

*** : 	*** : 	*** : 	• *** : 

	

71,232 : 	2,139 • 	99,823 : 267,004 

*a * 
* ** 

* * * 

North American markets--Coot, 
All 	: Grand 

United 	All 	 other 	total 

	

: States • other 
	Total 

Asia: 
Japan 	 
All other 	 

Total 	 
Europe: 

United. Kingdom- 
France 	 
West Germany 	 
Netherlands 	 
All other 	 

Total 	 
North America: 

Canada 	 
All other 	 

Total 	 
All other 	 

Grand total 	 

* * * 
*** 

*** 

*** 	** : 	*** : 	*** 
* * * 	*** : 	*** : 	*** 
*** 	*** : 	*** : 	*** 
*** 	*** : 	*** : 	*** 
*** 	*** : 	*** : 	*** 
* * * :  

• 
* * * 
*** 
* * * 
*** 

393,339 
	

*** : 400,426 

• 
*** 	*** 
*** 	***  

*** 	*** 	*** 

*** a 	*** 
*** 	*** 
*** : 	*** 
*** 	*** 

7,071 • 	720,697 

*** 

*** 
*** 

*** 
*** 

89 

Table A-18,--integrated circuits: Exports by U.S. foreign subsidiaries, 
by exporting areas and by markets, 1976 

(In thousands of dollars) 

Asian markets 	 European markets 

Exporting area 	 All 
	

United 
Japan 	other 
	Total 	Kingdom 
	France 

*** • 	 ** 	 ***• 
*** 	• * 	 * 5* 

* * * 

**, 
*** 	*** 	**•11\ 

*** 
*** 

Calk 	*** • 	*** 

*** 
*** 

*** 41211111111MMEIVIMPOTIN. 

	 VK■i‘J6,8  

kta‘ 	American. 
Al 

	

12,N 	 her V Total. : Canada 

Asia: 
Japan 	  
All other 	  

Total 	  
Europe: 
United Kingdom 	  
France-- 	  
West Germany 	  
Netherlands 	  
All other 

Total 	 
North America: 
Canada 	  
All oche . 	  

Total. 
All other 

Grand total 	  67,799 

* * * 

*** 
*** 

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

*** 
*** 
*** 

*** 
*** 	*** 
*** 	*** 

* 

83,807 : 	2,610 : 	78,950 : 253,817 : 

• 

*** 
*** 

France 

* * * 

90 

Table A-l9.--Integrated circuits: Exports by U.S. foreign subsidiaries, 
by exporting areas and by markets, 1977 

(In thousands of dollars) 

Asian markets 	: European markets 

• 

Japan 
All 
other Total 

: 	United 	: 
• ` 	Kingdom ° 

• 

* ** *** *** * * * 
* ** *** *** *** 
*** *** *** .7; 

• 

*** *** ** * 
*** *** *** 
*** *** * 
*** *** 
*** *** *** *** 

* * * 

* * * 

,gipimmemieh..., *** 
48,817 : 	10,4 	 N,  ,-c\  ;9,971 

ens ionclnu* 

West All 
Ge %Ma 	1141) Canada 

	 AZSVEY *** 

' North American markets--Cont. 
	 • 	All 	: Grand 
United : 	All 	 • other 	: total • 

: States : other 	Total  

Asia: 
Japan  	 *** *** *** *** *** 
All other 	  *** *** *** *** *** 

Total 	  *** * * * *** 1 *** *** 
Europe: 

United Kingdom 	  *** *** *** : *** *** 
France 	  *** *** *** : *** • *** 
West Germany 	  *** *** *** *** *** 
Netherlands 	  *** *** *** 
All other 	  *** * ** *** *** *** 

Total 	  *** *** *** *** *** 
North America: 

Canada 	  *** *** *** *** : *** 
All other 	  *** *** * * * 

Total 	  *** : * * * *** * ** *** 
All other 	  * * ** * : *** *** *** 

Grand total 	 • 542,875 *** • 551,684 9,400 • 874,183 

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

Exporting area 

Asia: 
Japan 	 
All other 	 

Total 	 
Europe: 

United Kingdom 
France 	 
West Germany 	 
Netherlands 	 
All other 	 

Total 	 
North America: 

Canada 	 
All other 	 

Total 	 
All other 	 

Grand total 	 

iiihfopt Nort 
: American 

Asia: 
Japan 
All other 

Total 
Europe: 
United Kingdom 
France 	 
West Germany 	 
Netherlands 	 
All other--- 

Total-- 
North Americ 

Canada 	 
All 

All of 	 
*** 
* * * 
WW * 
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*** 
*** 
* * * 

*** *** 
*** *** 
*** *** 
*** *** 
*** *** 
*** *** 

• 
*** *** 
*** *** 
*** *** 
*** *** 

,o4"6 	5,229 : 125,12 : 314,666 : 

* * 
* * * 

Asia:  
Japan 	  : 
All other  	 : 

Total 	  : 
Europe:  

United Kingdom 	 : 
France 	  : 
West Germany 	  : 
Netherlands 	  
All other 	  - 	-: 

Total 	  : 
North America: 

Canada 	  : 
All other 	  : 

Total 	  : 
All other 	  : 

Grand total 	 : 

• 

*** : 
*** : 
*** : 

*** : 
*** : 
*** : 
*** : 
*** : 
*** : 

: 
*** : 
*** : 
*** : 
*** : 

, 83 : 

*** 	*** 
*** 	*** 
*** 	*** 

*** 	*** 
*** 	*** 
*** 	*** 
*** 	*** 
*** 	*** 

* * * 

*** 
*** 
*** 
*** 
*** 

*** 
*** 

* : 	738, el : 	2 7 : 

* * * * * * 

*** 
*** 

*** 
*** 

* * * * * * 
* * * 	* * * 	* * * : 

91 

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

(In thousands of dollars) 

Asian markets 	• European markets 

Exporting area 
Japan 

• All 	• 	 • 
other 	• 	Total 	• 

United 
Kingdom : 	France 

Asia: 
Japan 	  
All other 	  

*** 
*** 

•' 
*** 	*** 
*** 	*** 

*** 
*** 

Total 	  
Europe: 

United Kingdom 	  
France 	  
West Germany 	  
Netherlands 	  
All other 	  

*** 

*** 
*** 
*** 
*** 
*** 

*** 	*** 

*** 
*** 
*** 	*** 
*** 	*** 
*** 	*** 

* * 
* 
** 
*** 	• 

* 

'** 

*** 
Total 	  

North America: 
Canada 	  
All other 	  

*** 

*** 
*** 

*** 

*** 
c* 	

*** 
*** 	 *** 	• 

*** 

*** 
*** 

Total- 	 *** * 41111111111.‘  1111111111Milli&- * * 
All other 	  *** *** * 

Grand total 	  
/11.1ft 

Asia: 
Japan 	  
All other 	  

Total 	  
Europe: 

United Kingdom 	 
France 	  
West Germany 	  
Netherlands---- 
All other---- 

Total 	 
North America: 

Canada-
All o 

Tota 
A  

EurMEIrjr-,-C4inuedirrSig: 

'17.44ZIFIII"VIL 1 	44!IP  : Canada .then 
West 

German 

ort 
erican 

 

North American markets--Cont. 

  

All 
United : 	All 	: 	 • other 

:  States • other 	Total  

Grand 
total 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
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814,856 

	

, 980 : 	134,084  

	

2 ,447 : 	948,940 

916,607 : 1,265,389 

a # 0 

o: 
505,768 : 

120,009 : 

528,747 : 

83,792  : AL2& 
625,777 : 
	

612,539 : 
	

835, 	7 : 

92 

Table :,--.91-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 
	

1974 	1975 
	

1976 
	

77 

U.S. facilities: 
Domestic related-party 

shipments 	  
Domestic related-party 

exports 	  
Subtotal 	  

Domestic unrelated-party 
shipments 	  

Domestic unrelated-party 
exports 	  

Subtotal 	  
Foreign facilities: 
Foreign subsidiary related-: 

party shipments 	  
Foreign subsidiary related-.: 

party exports 	  
Subtotal 
	

5 
Foreign subsidiary un- 

related-party shipmen t 

Foreign subsidiary un- 
related-party exports 

Subtotal 	 
Total related-pa ,. , 

transactions-- 
Total unrel 	 •: 

transact( 
Gra 

772 : 
7 358 

86 

• 
4,003,002 : 1,446,889 :1,531,969 : 1,937,452 

829,604 : 1,076,962 .1,306,557 . 1,735,157 

0,34 
sis 

66 	98 : 	
586 

580,3 	727,754 

lit 2 25  iiiit '411  
n 

307 
I  4 

233,622 : 
	

263,236 : 

118,196 : 

115,426 : 

8 

. 584 : 
62 : 

176,046 : 

534,476 : 
710,522 : 

• 
96,128 

167,108 : 

26,714 : 	160,574 
, 	5,9 3 

243,055 

745,457  
988,512 

116,277 

192,917  
309,194 

698,113 
• 

97,615 : 
795,728 : 

330,3 

183, 4 94  

139 

%.* ' • c44;# # 	• 

Sourc 
internati 

om data 
Trade omission.  

itted in response to questionnaires of the U.S. PDF Crea
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Table A-23e—Integrated circuits: U. 
by types, 

parties, 

Source: Compiled from data submitted in response 
International Trade Commission. 

gi► . 
584,233 : 539,068 ' 	VV  17 4isim 

es t 	noires of 

* ** e 	*** 	*** 
*** 	,*** 	e* 
*** 	*** 	,&* 
*** 	*** 

	

*** 	*** 

	

* 	*** 
*** 
*** 

,438: 1,178,322 

ha U.S. 

1977 	1978 

*** 	* ** 	*** 
*** e 	*** 	*** 
*** 	*** 	*** 
*** 	*** 	* ** 

37,651 : 1,148,420 

response to questionnaires of the 

nits: U.S. imports from unrelated parties, 
by types, 1974-78 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Total 	 

Source: 
U.S. Interna 

tegra 

(In thousands of dollars) 

ype 	1974 	: 	1975 	1976 
• 

In thou 

1977 1978 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Total 	 

8.175 : 

*** a 	 *** 
** * 	 *** 
*** 	 *** 
*** 	*** 

23.429 : 	20.787 : 	29,902 

Linear 	 
Digital bipolar 

• Digital MOS 	 
All other 	 

Total 	 

93 

Table A-224--Integrated circuits: Total U.S. imports, by types, 1974-78 

•(In thousands of dollars)  

Type 
	

1974 	! 	1975 	1 976 
	

1977 

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

Type 

Linear: 
Total 	  
Duty-free 	  

Digital bipolar: 
Total 	  
Duty-free 	  

Digital MOS: 
Total 	 : 	186,604 : 	204,91 
Duty-free 	 : 	95,598 : 	108,3 

All other: 
Total 	*** 
Duty-free 	*** 

Grand total: 
Total 	 : 	401,905 ° 
Duty-free 	 : 	171,108 

Source: Compiled from data submitte 
International Trade Commission. 

Table A-26.-- 
ma nu 

1978 

*** 
*** 

*** 
*** 

447,799 
283,345 

*** 
*** 

882,684 
534,570 

imports of U.S. foreign 
locales , 1974-78 

1977 1978 

* * * *** 
*** *** 
*** * * * 
*** *** 
*** *** 
*** * * * 
*** *** 
*** *** 

Industri 
Uni 
F 
Wes 
Nethe ends 
Japan 
Italy  
Canada 
All other 	 

Total 	  
Developing: 

Hong Kong 	 
• Republic of Korea 
Malaysia 	 
Singapore 	 
Argentina 	 
Brazil 	  

Total 	  
Grand total 	 

160,587 : 130,518 : 159,283 : 167,397 : 245,508 

*** : *** : *** : *** : *** 
*** : *** : *** : *** : *** 
*** : *** : *** : *** : * ** 
*** : *** : *** : *** : *** 

**  *** : *** : *** : *** 
*** : ***  *** . . *** : *** 

26,171 :  37,175 : 55,456 : 69,919 : 224,462 
186,75--  167,693 : 21.4, -73-9 -i-  237,316 : 369,97-0 

Source: Compiled from data submitted in response to questionnaires of the 
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Table A-27 .--Integrated circuits: Imports of U.S. foreign manufacturing 
subsidiaries from related parties, by locales, 1974-78 

(In thousands of dollars) 

locale ' 	1974 	: 	1975 	: 	1976 	77 	1978 

Industrial: 
United Kingdom 	*** 	*** : 
France 	*** 	*** 
West Germany 	*** 	*** 
Netherlands 	*** 	*** 
Japan 	*** • 	 *** 
Italy 	*** 	*** : 
Canada 	***  
All other 	 • 	*** 

Total 	 . ** *** 
Developing: 

Hong Kong 	*** 	**  
Republic of Korea 	*** 
Malaysia 	** 
Singapore 	***  
Argentina---,*  
Brazil 	 

Total 	 
Grand total 

Table A-28 	 <imports of U.S. foreign manufacturing 
parties, by locales, 1974-78 

*** 	 *** 
*** *** 
** *** 

*** 
*** 	*** 
*** 	*** 

** 	*** : 	*** 
*** 	*** : 	 *** 

*** 	*** 

*** 	*** 
*** 	*** 
*** 	*** 
*** 	*** 
*** 	*** 
*** *** 

*** 	*** 	*** ______ 	 
05,139 : 226,592 : 	358,861 

Source: Compiled 	 se to questionnaires of the 
U.S. International Tr 

usands of dollars)  
1975 	: 	1976 

Indus 	r 	 • 	 : 
United•dom 	  : *** : *** 	: 
France-- *** : *** 	: 
Japan 	  : *** : *** 	: 
Italy 	  • *** : *** 	: 
Total 	  • *** : *** 	: 

Developing: : • 
Hong Kong 	  • *** : *** : 
Brazil 	  : *** : *** 	: 

Total 	  • *** : *** 	: 
Grand total 	  • 12,250 : 10,710 t 

• 1977 

	

: 	1978 

	

: 	 : 

	

*** • 	*** : *** 

	

*** • 	*** : 	*** 

	

*** • 	*** : 	*** 

	

*** : 	*** : 	*** 

	

*** • 	*** : 	*** 

• : 

	

*** : 	*** : 	*** 

	

*** : 	*** : 	*** 

	

*** . 	*** : 	***•  

	

9,67 : 	10,212 : 	11 , 109 

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

Type and year 	• Shipments : imports 

96 

A-29.--Integrated circuits: U.S. shipments (excluding exports), 
imports, and apparent consumption, by types, 1974-78 

All other: 	 ° 
1974------ 	... 	 Q•** 	: 

1975---- 	
*** 

1976-- 	
*** : 

1977-- 	
*** 	: 

197 	 : 	*** 	: 

Total,  
1974-- 	 1,203,681 	: 	584,233 	: 
1975-- 	: 	1,109,120 	: 	539,068 	: 
1976-- 	- 	1,468,236 : 	A1,062 : 
1977--  	: 	1,648,074 : 	858,438 : 
1978  	: 	2,080,245 	: 	1,178,322 	: 

Linear: 	 : 	 . 
dollars 	: 	dollars 

. 

1974 	: 	*** 	: 	*** 	: 

1.975 	 : 	*** 	: 	*** 	: 

..- 	 : 	*** 	: 	**. 
1976- 	: 	*** 	• 	*** 	• 

1978- 	 : 	*** 	: 	**  

Digital bipolar: 	: 	 . . 

1974 	 ; 	*** 	• 
1975 	 : 	*** 	: 

1976 	: 	*** 	: 

1977   	: 	*** 	: 

1978 	. 	*** 

Digital MOS: 	 : 

1974  	: 
1975 
1976 	  
1977----- 
1978- 

Percent  

*** : 	*** 
*** 	*** 	*** 

	

*** : 	*** • 	*** - 

	

** : 	*** • 	*** 
** *** . 

: 
*** : 	*** 

O 	 *** • 	*** 
*** : 	*** 

*** 

	

: 	** 	:  
*** : 	*** 

. 
*** 	*** : 	*** 

	

*** : 	*** ; 	*** 

	

*** : 	*** 	*** 

	

*** : 	*** : 	*** 

	

*** : 	*** : 	*** 

• 

	

*** : 	*** : 	*** 
 *** 	*** 	*** 

	

*** : 	*** 	 *** 

	

*** : 	*** : 	*** 

	

*** . 	*** : 	*** 

	

: 	 : 

	

1,788,114 : 	100 : 	33 

	

1,648,188 : 	100 : 	33 

	

2,129,298 : 	100 : 	31 

	

2,506,512 : 	100 : 	34 

	

3,258,567 : 	100 : 	36 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table A-30.--Integrated circuits: U.S. shipments, dutiable imports, and adjusted 
apparent consumption, by types, 1974-78 11 

Type and year Shipments : 

: 

Dutiable 
imports 

Ratio of 
 Adjuste 	:dutiable imports 

: 	apparent 	to adjusted 
: conTip 	 apparent 
: 	 n. 	consumption 

1,000 1,000 
dollars : dollars Percent 

Linear: : 
1974 	  
1975 	  

: 
: 

*** 
*** 

: 
• 

*** : 
: 

** 
*** 

: 
: 

*'m* 
*** 

1976 	  : *** : . • • *** : *** 
1977 	  : *** : *** : *** 
1978 	  

Digital bipolar: : 
*** : 

: 
** 

In  
: *** 

1974 	  : *** : *** : ** : *** 
1975 	  : * : ** *** : *** 
1976 	  : *** : *** : *** 
1977  	: * *** : *** 
1978 	  : ** O *** : *** 

Digital MOS: : 
1974 	  : *** : *** 
1975 	  : * : *** : *** 
1976 	  * : *** : *** 
1977 	  *** . *** : *** : *** 
1978 	  * *** : *** : *** 

All other: : : 
1974 	 C› *** : *** : *** 
1975 	 *** : *** : *** 
1976 * : *** : *** : *** 
1977-- : *** : *** : *** : *** 
197 *** : *** : *** : *** 

Tot : : : 
19 	: 1,203,881 : 413,125 : 1,617,006 : 26 
1975- 	  : 1,109,120 : 359,710 : 1,468,830 : 24 
1976--- 	  : 1,468,236 : 466,339 : 1,934,575 : 24 
1977---- 	  : 1,648,074 : 536,787 : 2,184,861 : 25 
1978 	  : 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. 
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Table A-31.--Integratd circuits: U.S. adjusted balance of trade 
by types, 1974-78 

(In tho san s of dollars) 

Adjusted : 
imports 1/  

Balance 
of 

trade- 
Exports 

*** 	 *** 
** 	 *** 

* 	 . 	*** 
*** 	 ***  

* : 	*** . • 	*** 

*** 
*** 
*** 
*** 

** 	*** 
• 

*** 	*** 
*** 	*** 
*** 	*** 
*** 4 	*** 

*** . 	*** 	*** 

*** 	*** 	 *** 
*** 	*** *** 
*** . 	*** 	 *** 
*** 	*** 	 *** 
*** 	 *** 	 *** 

1/ Total imports less the duty-free U.S. value returned under TSUS items 
806.30 and 807.00. 

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

Type and year 

Linear: 
1974 	 
1975 	 
1976 	 
1977 	 
1978- 

Digital bipolar: 
1974 	 
1975 	 
1976 	 
1977 	 
1978 	 

Digital MOS: 
1974 	 
1975 	 
1976 	 
1977 	 
1978 	 

All other: 
_974- -- 

1975 	 
1976 	 
1977 	 
1978- 

Total, 
1 

9 
197 

• 
413,125 : 217,624 : -195,501 
359,710 : 170,017 : -189,693 
466,339 : 210,831 : -255,508 
536,787 : 216,694 : -320,093 
643,752 : 294,658 : -349,094 PDF Crea
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response to questionnaires of the Source: Com•led 
U.S. Interna 'nal Tra 

Item 
	 1974 	1975 	: 	1976 	: 	1977 	1978 

Linear: 
Imports 	 
Exports 	 

Balance 	 
Digital bipolar: 

Imports 	 
Exports 	 

Balance 	 
Digital MOS: 

Imports 	 
Exports 	 

Balance 	 
All other: 

Imports 	 
Exports 	 

Balance 	 
Total: 

Imports 	 
Exports 	 

Balance 	 

062 
831 

0,231 

: 	858,438 : 1,178,322 
: 	216 649 : 294,658 
: 	-641,744 : -883,664 

99 

Table A-32.--In egrated circuits: U.S. trade balance, 
by types, 1974-78 

(In thousands of dollars) 
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dahL 33 : 

*** : 
** 

* * *  

,497 : 4 ,764 
*** 

*** 

* * * 

100 

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 
	

1974 	1975 	1976 
	

1977 
	

1978 

All persons employed in 
reporting establishments---: 

All persons employed in 
producing semicon- 
ductors 	85,813 : 

All persons employed in 
producing integrated 
circuits 
	

62,322 : 	47,197 
Production and related 
workers, total------------- : 

 Linear devices, total 
Wafer fabrication 	*** 
Assemblies 	 *** 
Finished devices- -- 	*** 

Digital bipolar 
devices, total----  	**, 

Wafer fabrication 	: 	** 
Assemblies 	 
Finished devices-----____: 

Digital MOS devices, 
total 	 

Wafer fabrication--- 
Assemblies  
Finished device 

Other (includin 
hybrid) d 
total-- 

Wafer fa 
Asse 
Fin 

• 

3,053 	28.494 

48,551 : 	56,058 ; 

1 125,857 

89,365 

66,426 

*** 

*** 
*** 

** 	
*** 
*** 

* * * 

126,949 : 103,463 : 107,852 

68,031 : 

*** 

 

* * * 

Source: piled from data submitted in response to questionnaires of the U.S. 
Internationa 	ade Commission, adjusted for incomplete submission. PDF Crea
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:P 
n response to questionnaires of the U.S. 

ted for incomplete submission. 
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Table A-34.--Average number of employees in foreign subsidiary 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 1974 1975 	: 

All persons employed in : : : 
reporting establishments---: 73,708 : 63,321 	: 

All persons employed in : : 
producing semicon- : : : 
ductors 	  : 69,799 : 58,652 	: 

All persons employed in : : 
producing integrated : • . 
circuits 	  : 43,704 

Production and related : : 
• 

workers, total--- 	 : 40,967 34, 	Q 
Asia, total 	  : *** • 
Wafer fabrication 	 : ** 
Assemblies 	  : ** 
Finished devices 	 : 

Europe, total  	. 
Wafer fabrication 	 : 
Assemblies 	  • 
Finished devices---- 

1976 	: : 	1978 

95,445 

: 

	

1,133 : 	89,278 
: 
: 

	

: 	65,152 
: 

, 85 	,435 : 	60,677 

	

*** : 	***• 

	

*** : 	*** 

	

*** : 	*** 

	

*** : 	*** 

	

*** : 	*** 

	

*** : 	*** : 	*** 

	

*** : 	*** : 	*** 

	

*** . 	*** . 	*** 
Western Hemisphere, 	 . 

total 	 * : 	*** • 	*** : 

	

: 	*** 
Assemblies---- 	 *** • 	*** • 	*** • 	*** 
Finished dev 	 *** : 	*** : 	*** : 	*** 

: 

7 , 53'  
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Table..A-33.--Integrated circuits: Percentage distribution of domestic 
sales of U.S• producers, by types of.markets 1974-78 

ercen,, 

Type of market 1974 

Computer------------ 
Consumer product 	 16.6 	: 
Industrial-m-7- 9,1 
Communicationa-- 4.6 	: 
Automotive-- 1.0 
Government-- 13.7 
Distributor 	  13.9 	: 
All other 	  

Total---- 100.0: 

1975 	e 	1976 	1977 

	

35.3 : 	33.4 : 

	

16.3 : 	10.1 

	

11.1 : 	11. 

	

5.7 : 	6.1 : 

	

0.7 : 	#.6 : 

	

15.0 : 	 : 
14.4 : 

.5 

10.5 
10.6 
7.8 
1.1 
9.0 

25.0 
.5 

100.0 

. 5 

Source: Compiled from data submi tt-
the U.S. International Trade Commissio 

I es o 

(In th 

O 
O 
c§ft) 

expenditures for research and 
reign subsidiaries, 1974-78 

dollars) 

1975 	: 	1976 
	

1977 
	

1978 

Table A-36.--in 	ated 
	

cui 
developme 
	

7 .S. 	and 

A 	count:- 

\>
„ 

Asia; 
Japan-- *** *** : *** *** *** 

Subtota *** * * * * * * *** ** 
Europe: 
United Kingdom----------: *** *** *** *** ** * 
France 	  ** *** *** *** *** 
West Germany 	 : *** *** ** ** *** 
All other 	  *** *** *** *** *** 

Subtotal---- * * * *** * * * * * *** 
North America: 

United States 	  *** ** *• *** *** *** 
All other 	  *** *** *** *** *** 

Subtotal-------- * * * * * * * * * * * * *** 
Ail 	other 	  * * * • * * * * * * • * * * *** 

Total  	 ,t91 '422, 	88 : 422,292 : 465,633 : 529,651 

* * * *** *** * * * *** 

A el Tar fro data submitted in response q estionnaires of the 
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Locale 

Europe: 
West Germany 
France 	 
United Kingdom 	 
All other 	 

Total 	  
Asia: 

Japan 	  
Singapore 	 
Malaysia 	 
Taiwan 	  
Philippines 	 
Hong Kong 	 
Republic of Korea 
Thailand 	 
Indonesia 	 
Total 	 

North America: 
United States 	 
Mexico 	 
Canada 	 
All other 	 

Total 	 
All other 	 

Grand total 	 

Source: 
U.S. Interna 

(In thousands of dollars)  

1974 	: 1975 	° 1976 1978 

916 : 127,189: 172,783 
****** 
*** 	*** 
*** 	*** •  

UriZIEW 	 
al= 

■ 
n response to questionnaires of 

104 

Table A-38.--Integrated circuits: U.S. investment in plants and plant im- 
provements (excluding production equipment), by locales, 1974-78 
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*** 	*** 
*** 
*** 
*** 
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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 	: 1975 
	

1976 1977 1978 

 

   

Europe: 
France 
West Germany 
United Kingdom 

OK, 

asa am a 

Source: 
U.S. In 

*** 
. 	: 

353,067 : 383,036: 505,419 
*** 	*** 	*** 
*** 	***   *** 
*** 	*** : 	*** 
* * * * * * * * * 

* * * * * * 

response to questionnaires of the 

All other 
Total 	 

Asia: 
MalaysioL 	 
Singapore 
Taiwan 	 
Japan 	  
Republic of Korea 
Philippines 	 
Indonesia 	 
Hong Kong 	 
Thailand 	 

Total 	 
North America: 

United States 	 
Mexico 	  

Total 	

!cs* Canada 	  
All other 	 

All other 	 ■It. 	-ow 

Grand tot 	 N 

CIRt07; 
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1974 	: 	1975 	1976 

*** 	*** 
*** 	*** 
*** 	*** 
*** 	*** • 

255,845 : 318,058 

1/ Data requested for wafer starts and ass ''ties, but 
Japa

- 

nese producers. 

Source: Compiled from data submitted 
U.S. Internatiional Trade Commission. 

1977 	1978 

** 

• 
*  

*** . 

58,972 : 

supplied by 

naires of the 

Type 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Total 	 

107 

Table A-La.—Integrated circuits: Japanese domestic production of finished 
integrated circuits, 1/ by types, 1974-78 

(In thousands of units) ' 

Table A-42.-- 	 on of finished integrated circuits,1 
ubsidiaries, 1974-78 

C> 
sands of units) 

1974 : 1975 : 1976 : 1977 	: 1978 
• 

Ir 
Mala 

To 

** : 	*** : 	*** : 	*** : 	*** 
*** 	*** : 	*** : 	***  

' 
*** 

. 

: 	

*** . 	*** . *** : 	*** . 	*** 

*** : 	*** : 	*** : 	*** * * * 

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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(In thousands 411 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Total 	 

*** : 	*** : 	*** : 	*** : 	*** • 
*** : 	*** : 	** * : 	*** : 	*** 
*** : 	*** : 	** * : 	*** : 	* ** 
*** : 	*** : 	*** : 	*** : 	***  

	

: 154,558 : 198,989 : 296,909 : 332,614 : 	576.799 

108 

Table A-43.--Integrated circuits: Japanese domestic shipments 
(excluding exports), by types, 1974-78 

(In thousands of dollars) 

1975 	1976 1977 	'7 Type 
	 1974 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Total 	 

: *** : ** * 
*** . * * * 	: 
* * * *** : 

* * * *** : 

: 264,093 : 318,107 : 

*** = 
** 	

At-- 

. - 	\* 
k: 

** 

*** 	.. 
593 : 5N57-  : 

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

ionnaires of the 

Table A-44.--Integrated circuits: Jap 
(excluding exports), to related 

stic 
ypes, 

Type 	 a197 

111! 

	

11** 	4rIN: 
	 : 535 

 su • 	
comm. 	

11141/4: 

	

111117141.7515 	‘. 

1■ *N  

C>  
: 

%f 
	1977 	1978 

lss‘  

18 : 191.  

*** : 	*** : 	*** 
*** : 	* * * : 	*** 
*** : 	*** : 	*** 
*** : 	*** : 	* ** 
684 : 227.843 

 
354,1A7 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Total 	 

Source: C 
U.S. Interne 

n response to questionnaires of the 

Table A- to 	ed circuits: Japanese domestic shipments (excluding 
exports), to unrelated parties, by types, 1974-78 

(In thousands of dollars) 

Type 
	

° 1974 	1975 
	

° 1976 
	

1977 	1978 

Source: Compiled from data submitted in response to questionnaire of the 
U.S. International Trade Cowthission. 
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*** 
*** 
*** 
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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 	 ! 1974 	1975 	: 1976 	: 1977 	! 1978 

Republic of Korea 	  *** *** 
Ireland 	  *** *** 

Total 	  *** *** 

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

Table A-47.--Integrated circuits: Shipments 	• ing exports) from Japanese 
foreign subsidiaries, by countr' s 	 d part, 1974-78 

(In thousands o 

1977 	1978 

Republic of Korea 	  *** 

Source: Compiled from d 
U.S. International  

e to questionnaires of the 

is (excluding exports) from 
tries, to unrelated parties, 

Table A-48.-- 
Japanese 
1974-78 O 

ands of- dollars 	  

1977 	1978 

Ire 
*** 	*** 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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- Type 1974 : 
. 

1975 

Linear 	  ; *** : *** 
Digital bipolar 	  : *** : *** 
Digital MOS 	  : *** : ** 
All other- 	  : *** : *** 

Total 	  : 3,642 : 13,074 

Type 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Total 	 

110 

Table A-49.--Integrated circuits: Japanese exports, by types, 1974•78 

Source: Compiled from data submitted in 	 tionnaires of the 
U.S. International Trade Commission. 

Table A-50.--Integrated circuits: • ed parties, 
by typ 

Linear 
Digital bipolar 	 
Digital MOS 	 

4(1(

Total 	  

circuits: Japanese exports,:to unrelated parties, 

by types, 1974-78 
In teg 

(In thousands of dollars) 

° 1975 1976 	! 1977 	! 1978 

*** * ** *** *** 
*** *** * * * *** 

:• *** *** *** *** 
* * * *** *** *** 
* ** *** *** *** 

All other 

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

Note.--One company did not report segment data for 1975 and 1936. 
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Table A-52.--Integrated circuits: Japanese exports, by markets, 1974-78 

(In thousands of dollars) .  

Market 
	

1974 	1975 

Asia, other than Japan 	*** : 
Europe: 

United Kingdom 	*** 
France 	 • 	*** 
West Germany 	*** 
Netherlands 	*** : 
Other 	 ***  

Subtotal *** 
North America: 

Canada 	*** 
Other 	 • 	*** 

Subtotal 1/ 	  
Other 	 

Total 

1/ Area totals for Europe and No 
because I producer reported ar 
all other area data; and 8 produc 

r usu 
ly ; 

d 

6-ed sums of countries 
ers reported Asian and 
North American data. 

o questionnaires of the Source: Compiled fro 
U.S. International Trad Commiss 

Republic of Korea 
Malaysia 	 
Ireland-- 	- 

Total 	 

cuits: Exports 1 / of Japanese foreign 
idiaries, by countries, 1974-78 

1976 ! 	1977 	1978 

*** *** *** *** 
*** *** *** *** 
*** *** • • *** *** 
* * * * * * *** *** * * * 

• 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 1 / by Japanese foreign manufacturing 
subsidiaries, by exporting areas and by markets, 1974-78 

(In thousands of dollars) 

Year and exporting area 	 Japan 	West Germany 

1974: 
Asia, other than Japan, 

total 	 *** 

1975: 
Asia, other than Japan, 

total 	 *** . 	 • , 

1976: 
Asia, other than Japan 	 ** 	 *** 

Europe, other than 
United Kingdom, France, 
West Germany, and 
Netherlands 	  

North America, other than 
Canada 	  

* * * 

* * * 

*** 

* * * 
Total 	  

1977: 
Asia, other than Japan 
Europe, other than 

United Kingdom, Fr 
West Germany, and 
Netherlands 

Total 	 

* * * 

* * * 

* ** * * * 
*** 	 *** 

*** 	 *** 

*** *** 
 *** * * * 

1/ All r 	rted exports of integrated circuits of Japanese foreign manufac- 
tuYing 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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• 

• 	

1977 ° 	1978 • 1974 • 	1975 • 	1976 
• 

Type 

Linear 	 
Digital bipolar 
Digital MOS 	 
All other 	 

Subtotal 	 
Unidentified 1/ 

Total 	 

1/ Consists of aggregated values not segre 

Source: Compiled from data submitted 	res 
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) 

Asia: 	 : 
Republic of 	 8,303 : 15,248 : 13,349 : 	17,280 
Taiwan---- 	 

Singa 
	1i 	

9 	7,818 	6,963 	2,166 	4,268 
Malaysia-- 	 <> 192 : 	3,086 : 	4,770 : 	3,163 : 	8,405 

	

5,466 : 	3,002 : 	3,958 : 	374 : 

	

: 	: 	: 	: 

	

6 : 	1,654 : 	11,616 : 	7,624 : 	12,677 
608 

*ii‘k 	
2,252 : 

	

26,980 : 24,686 : 45,135 : 27,396 : 	43,792 
Eu 	 : 	. 	: 

Wes 	ermany 	 : 22,912 : 13,641 : 19,705 : 23,417 : 	14,338 
Franc-- 	 : 	14,925 : 	12,667 : 15,437 : 	11,396 : 	9,849 
United Kingdom 	 : 	227 : 	228 : 	715 : 	1,042 : 	2,659 
Netherlands 	 : 	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 
All other 	 

	

Total 	 

	

All other 	 
Grand total 

  

	

: 108,018 : 80,020 : 116,707 : 120,189 : 	180,735 

	

5,278 : 	2,891 : 	240 : 	67 : 	92  

	

:  113,296 : 82,911 : 116,947 : 120,256 : 	180,827  

	

16 : 	88 : 	6 : 	1 : 	51 

  

  

  

  

  

• 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. 

Phi 

26 

Note.--Yen/dollar conversion: 1974, 286/1; 1975, 298/1; 1976, 297/1; 1977, 
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1975 : 1976 1977 	1978 

Lineal 	 
Digital bipolar----
Digital 
All other- 

Total 	 

Source: Compiled from data submitted in 
or the U.S. International Trade Commission. 

Table A-58.--Integrated c 
from unrela 

Linear---- 
Digita 
Digital 
Al 

cers' imports 
4-78 

*** 
***.. 

,212 : 40,682 : 41,159 : 	70,100 
Uni 

T ,466 

1974 Type 

114 

M L , 	A t -7 Ta b l e 1,_-.)/,--Integ -raied circuits: Japanese nroducers imports 
po.,—its, by types 

In thousands of dollars) 

1/ Consists of aggregate values not segregated by types as reported 
by 2 firms. 

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

PDF Crea
te! 

6 T
rial

www.nu
anc

e.c
om

PDF Crea
te! 

6 T
rial

www.nu
anc

e.c
om



Source: Compiled from official statistics of 	 nistry o 
International Trade and Industry and Japanese Mi. 	 ce. 

Note.--Yen/dollar conversion: 1974, 286/ 
1977, 274/1, and 1978, 212/1. 

115 

Table  A-59.--Integrated circuits: Japanese producers' shipments, imports for 
consumption, exports, and apparent consumption, 1974-78 

(In thousands of dollars) 

Year : Producers': Imports 
: shipments 	: 
: 	 * 

: 
: 
: 

: • 	 : 	Ratio 
Exports  : Apparent 	:(percent) of 

:consumptio.• 	imports 	to 
. . 	 cons 	tion 

: . : . 
197    	: 252,531 : 178,553 : 23,330 : 4q7 6.3.8 
1975 	  • 260,245 : 134,351 : 45,295 : 349f, 38.5 
1976 	  • 434,956 : 199,026 : 56,583 : 57 34.5 
1977 	  : 517,339 : 186,866 : 97,794 30.8 
1978 	  : 908,646 : 255,092 : 203,00 26.6 
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*** 	* * * 	*** 	*** 	* ** 

 

) 	*** 	*** ' 

 

 

* * * 

   

* * 
*** 	*** 
*** 	*** 
*** 	*** 

   

* * * 
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Table 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 

All persons employed in 	 : 
reporting establishments----: 329,579 : 314,881 : 309,1z.5 

All persons employed in 	 :  
producing semiconductors----: 33,914 : 	31,914 : 

All persons employed in  
producing integrated 	: 	 : 
circuits 	: 	16,126 : 	16 , .31: 

Production and related 	: 	 : 	 : 
workers, total 	 : 	8,089 

Wafer fabrication 	 : 	*** 
Assemblies 	 : 	*** 
Finished devices 	 : 	*** 

: 301,765 

: 33,344 

: ,416 

	

8,985 : 	9,388 : 	11,068 

	

k**A 	*** 	*** 

Source: Compiled from data sub 
International Trade Commission. 

Table A-61,--Average 
ments, total and pr 
circuits, by region and by 

11 
Ned t;\ 

All pe so 	1 n  
report 	

111c: 
nent 	

144kZ‘ 

All g 
'uctors 

All 	em 	ed in 
prod:, 	integrated 
circu_ 

naires of the U.S. 

e 	foreign subsidiary establish-- 
engaged in producing integrated 
e, 1974-78 

* * * 

* * * 

*** 

*** : 	*** : 	*** : 	*** : 
: 	 : *** 	*** 	*** 	* * * 

: 	 : 	 : ** * 	*** 	*** : 	***  
Production Ld related 

workers, total 	 
Asia, total 	 

Assemblies 	 
Finished devices 	 

Europe, total 	 
Assemblies 	 
Finished devices 	 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission, adjusted for incomplete submission. 
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(In percent)  

Type of market 1974 	: 

Computer 	  16.8 	: 
Consumer product 	  38.5 	: 
Industrial 	  4.8 	: 
Communications 	  4.3 	: 
Automotive 	  1.5 	: 
Government 	  0 	: 
Distributor 	  27.3 	: 
All other  	 6.8 	: 

Total 	  : 100.0 	: 

Source: Compiled from data submitte 
U.S. International Trade Commission 

Note.--Numbers may not add to 

1975 	1976 	1977 	1978 

8.8 
35.3 
4.5 

	

3.8 : 	5.5 

	

3.8 : 	4.0 

	

0.3 : 	0 

	

31.5 : 	39.8 

	

2.5 : 	2.1 

	

100.0 : 	100.0 

nnaires of the 

O 

9.8 : 	1 
41.5 : 
5.0 : 
10.3 
2. 
0.5 : 
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Table A-62.--Integrated circuits: Percentage distribution of domestic 
sales of Japanese producers, by types of markets, 1974-78 
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*** *** *** *** 
*** * ** * ** *** 
*** *lc* *** *** 
*** *** *** *** 
*** *** *** *** 

Asia: 
Jape. 
Rep 
Malay 
Singapo 

Europe 	 
Total 

Source: Compiled from data submitted in respon 	 ires of the U.S. 
International Trade Commission. 

investment in production 
ries, 1974-78 
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Table A-63.--Integrated circuits: Japanese investment in plants and plant 
improvements (excluding production equipment), by areas and countries, 
1974-78 

,■•■••■••110. 

: 
Asia: 	 . 

	

. 	 : 
Japan 	 ***. : 	*** : 
Malaysia 	*** : 	*** 

Europe 	 ----: 	*** 	** 

Total - 	  

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, y 
selected countries, 1974-78 

(In millions of dollars) 

Other European countries: 
Austria 	 
Spain 	 
Sweden 	 
Switzerland 

Subtotal 

Total 

• 1974 	: 	1975 	1976 	' 	177 	1978 	1/ 

2/ 	 :  
. 	: 

: 	8: 	6: 	3: 	3 
: 	74 	: 	65 	: 	78 	• 
: 	29 	: 	15 	: 	49 	: 
: 	7 	: 	16 	: 	4 	: 
	: 	100 	: 	100 	: 

: 	112 	: 	115 	: 
	: 	330 	. 	317 	. 	37. 	5 	: 

4 	: 
2 	: 	 4 	: 

a 

Country 

European Economic Community: 
Belgium 	 
France 	 
Italy 	 
Netherlands 	 
United Kingdom 
West Germany 	 

Subtotal 

3 
84 
84 
23 

147 
250 
5441 

4 
3: 	 7 
4 : 	 40 
3 : 	 51 

1/ Estimated by the staff of the U.S 
2/ Does not contain data for Luxemb 

Source: Mackintosh Yearbook of 	 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 

Europe: 
Intra-EEC 	  
EFTA 	  
Other 	  

Total 	  
Asia: 

Japan 	  
Republic of Korea 	 
Taiwan 	  
Malaysia 	  
Singapore 	  
Philippines 	 
Hong Kong 	  
Other 	  

Total 	  
North America: 

United States 	 
Other 	  

Total 	  
Other and unidentified 

Grand total 	 

19741/ : 19751/ ° 19761/ : 1977 

5 
217,202 

: 15,002 : 13, 
: 82,989 : 80,T : 

ett. 	22,828 471 
98,274 	 Nr66 : 240,501 

: 	5,441 : 
	

5,971 

	

21,231 : 
	

6,140 

	

10,153 : 
	

11,737 

	

9,437 : 
	

12,082 

	

9,593 : 
	

32,719 

	

,529 : 
	

7,362 

	

2,621 : 
	

3,899 

	

- : 
	

128  

	

: 95,004 : 
	

80,038 

,876 : 217,695 : 149,423 
5 765 : 	5,683 : 	3,569  

	

7 : 641 	223,378 : 	152,992 

	

: 22,569 : 39,189 : 	72,143 

AIA` U.. 

N'o 
dlt.44i 

in microstructures not classifiable 
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classifiable as integra cir 
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Table A-69,--Integrated circuits: European Eddrititit Commuftity-  exports, 
by markets, 1974-77 

(In thousands of dollars) 

Market •  1974 1/ : 197511 : 197 	1977 

Europe: 
Intra-EC 	 : 78,769 : 
EFTA 	 : 20,590 : 
Nonmarket economy countries 	 : 	1,845 : 
Other 	 : 	5,362 : 

Total 	 : 106,566 : 
Asia: 

Japan 	490 
Singapore 	 : 	5 357 
Australia/New Zealand 	

.1 Other 	2* 
Total 	 

Total 	A ik:WAIElfratiNE 
11-_ 

North America: 
United States 	X73 	21 47 
Other 	  

	

Other and unidentified 	

3 
Total 	  

75,294 : 4,156 
18, 0,428 

4,578 
9,394  

99,728 04, 03 : 195 556 

19 : 	2,418 : 	4,666 

	

6 : 1 R28 : 	9,742 
1,434 
6.128 

275,665 : 261,690 

1/ Data for the Unit• King 

Source: Euros 
O 

microstructures not 

eign Trade NIMEXE, 1974-77. 

Table European Economic Community production, 
apparent consumption, 1974-78 1/ 

Yea 

: 	: 	
: 
. 	Ra 

Ratio of 	
ti 

	

, • 	: 	. 	: Apparent 1 	 : imports to Production 4  . Imports 	Exports 	 exports to. 

	

- : 	: 	:consumption: 	 . apparE  
production 

	

: 	: 	 : 	 :consumr,„ 

1974 	 
1975 	 
1976 	 
1977 	 
1978 	 

Million dollars Percent - - - - 

330.0 : 226.1 : 58.6 : 497.4 : 17.8 : 
313.0 : 183.8 : 72.8 : 424.1 : 23.2 : 
378.0 : 380.2 : 121.5 : 636.7 : 32.1 : cc7 
465.0 : 328.5 : 107.5 : 685.9 : 23.1 : 47., 
591.0 : 4/ : 4/ :3/ 1,005.0 : 4/ : 3/ 

1/ Excludes intra-Community trade. 
2/ Does not include data for Luxembourg, Ireland, or Denmark. 
3/ Estimated. 
4/ Not available. 

Source: Mackintosh Yearbook of West European Electronics Data and Eurostat Anal  
Tables of Foreign Trade. 
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Item 
	

• 	1974 	1975 	1976 
	

1977 

West Germany: 
Imports 	 : 123,954 : 	94,725 : 
Exports 	 : 	57,849 : 	63,796 : 
Balance 	 : -66,105 : -30,9 

France: 
Imports 	 
Exports 	 
Balance 	 

United Kingdom: 
Imports 	 
Exports 	 
Balance 	 

Netherlands: 
Imports 	 
Exports 	 
Balance 	 

Italy: 
Imports 	 
Exports 	 
Balance 	 

All other: 21 
Imports 	 
Exports 	 

	

Balance 	
Total: 

Imports-
Export 

Ba 

	

48,404 : 	36,436 

	

16,058 : 	6,582 : 
: -32,346 :1c:',854 : 

4 $ : 

87,162 
32 003 

-5,183 : -55,159 

	

37,832 : 	36,435 

	

29,848 : 	25,914 

	

-7,984 : 	-10,521 

	

28,320 : 	34,019 

	

7,247 : 	17,872 

	

46 : -15,650 : -21,073 : 	-16,147 

	

647 : 264,630 : 525,737 : 	596,585 

	

137,394 : 148,051 : 275,664 : 	273,168  
-171,253 : -116,579 : -250,073 : -323,417 

	

57 : 	74,121 

	

39 : 	24,180 

	

618 : 	-49,941 

132,644 
70,615 

-62,029 

,728 
38 545 : 

124 

Table A-71.--Integrated circuits: European Economic Community trade 
balance, by areas, 1974-77 

(Value in thousands of dollars) 

1 	 structures. of classifiable as integrated circuits. 
2/ Be, De rk, Ireland, and Luxembourg. 

Source:•rostat Analytical Tables of Foreign Trade NIEEKE,1974-77. PDF Crea
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United Kingdom--- 	 : No 
EFTA: 
Austria 	 
Finland 	 
Norway 	 
Sweden 
Switze 

Spai 
All 

Arge 
Austra 
Brazil-- 
Canada 	 
Mexico 	 

: No 
p 	6.28 : No 

20 	: No 
20.65 	: No 

5/ 8.4 	: Yes 
3/ 	: No 

:  
* 	- 	: 	13 	: Yes 
	: 	35 	: 	15 	: No 
	: 	55 	: 	7/ 	: Yes 

: 	- 	: 	12 	: Yes 
: 	15 : 	- 	: Yes 

125 

Table A-72--Integrated circuits: Tariff and nontariff barriers applied 
to U.S. exports of integrated cirucits, by markets, 1978 and 1979 

Nontariff charges 

Market 

Advance 
o Tariff 	• 	 :Restrictions: import 

• : 
. rate 	° Consump- • Other 	on 	° ° deposits 

: 	ents : • 
' tion taxes • charges 	 required 

	

Percent : 	Percent : 
: ad valorem : ad valorem : 

Asia:  
Hong Kong 	 : 	- : 	- 	: No 

1/ 12 : 5-30 
2/ 30 : 13 

25 : - 
30 : 7-70 

Singapore 	 : 	- : 	- 
Taiwan 	 : 	20 : 20-1 

Europe: 	 : 
EEC: 	 ° . 
Belgium 	 : 	17 : 
Denmark 	 : 	17 : 
France 	 : 	17 
West Germany 	: 	 17 
Ireland 	 : 

Netherlands 	 It Luxemburg 	
o 

Italy 	 :  

No 
No 
Yes 

	

No 	: No 

	

Yes 	: Yes 

	

: No 	: No 
: Yes 

	

o 	: No 

	

No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: Yes 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: No 	: No 

	

: Yes 	: Yes 

	

: No 	: No 

	

: No 	: No 

japan 	 : 
Korea 	 : 
Malaysia 	 : 
Philippines 	: 

1/ Effective rate; statutory rate is 15 percent. 
2/ T

• 

emporary rate; statutory rate is 40 percent. 
3/ N

• 

ot available. 
4/ S

• 

pecific rate of duty, nominal amount. 
5/ Wholesale rate level applied to imports. Retail rate is 5.6 percent. 
6/ Monolithic integrated circuits; rate for hybrid circuits is 26 percent. 
7/ T

• 

he Industrialized Products Tax varies from none to 75 percent, by product; 
the Merchandize Circulation Tax is applied to all interstate (12 percent) and intra-
state (14.5 or 15.5 percent, by region) commerce, on the value added. 

Sources: International Customs Tariff Bureau, The International Customs Journal. 
U.S. Department of Commerce, Overseas Business Reports, Marketing in . . . Series. 

nn,_, 	A 	 A-A 
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3. Preferential 
Stock Issue 

al shares to 
rate lower than 
company buying 

years. Used because 
ax holiday, and tax-
to bank) on export 

- Ca 
ban 

ng 
ed divi 

11 41 c 

40 p 
yea 1  

4. EIB Loa 

a 
• ate 
ide 

assets, 7-12 year term, 2-3 
on payments; negotiable. 

163. Building - Governme t wil 
payment 	bui 
year to 

e for deferral of 
d imp 	gents to a 5 
tim 

Taxes 

year holiday. Current rates are 40 to 50 
percent. Grants not considered income. 
Losses carry forward. 

. Property Taxes 	- 0.3 percent of real property value. 

Depreciation 	- 100 percent of equipment allowed in first 
year, including grants. 

128 

Ireland 

Cash Grants--30-40 percent of land, building and equipment 

Financing Possibilities  
W 	,4 1. Equipment Lease 	- Bank will finance 35 perc 

value, after receiving cali 
	.sent 

n 
payment. Lease pa e s 	 year 
period, at 0 pence_ 	 title 
transferred to fi 	a 	pe od. (Bank 
uses depreciation advan 	needed by 
company beca 	f tax ho =ay for company.) 

- 50 percent of building allowed in first 
year, 4 percent per year thereafter; grant 
portion is not depreciable. 
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4. Value Added Tax - Standard EEC procedures. 

Training Grants  

1. L1,000 ($2,000.00) per employee headcount at end of 
Paid as spent, even if all spent in first 2 years. 

2. Use of regional training centers, no charge (inst 
ment). They will develop training program,' 
panies assistance. 

United Kingdo 

OM- 

Cash Grants--22  percent for building an 
option to 22 percent cash gr 
headcount instead. 

as an 
s/ 

Financing Possibilities  

1. Equipment Hire Purc 

2. Cover , tent 'Soft 	a ICJ 

Building Lease 

C> 

ogram, with 20 per-
nt lease expense and 
ion advantages. Terms 

\- ).9:erest loan for maximum of 30 
nt of total project cost, 

} luding working capital, over a 3 
year period. 

- Cash grant of 3 points on loan, over 
a 5 year period. Can be combined 
with "soft" loan for a total period 
of 8 years. Negotiable. 

- A 5 year lease free period offered on 
building (for a standard building); 
producers finance modifications. Or, 
government can finance new building 
and producer leases with some relief 
on lease expenses (negotiable). Or, 
99 year lease with token annual 
payments, after an initial lump sum 
payment (financed over 15 years). 
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Taxes 

130 

5. Preferential Shares 

6. EIB Loans 

7. ECSC Loans 

- Can issue non-voting preferential 
shares to government, with deferred 
divident payments up to 3 years; can 
buy back shares later (negotiable). 

- 40 percent of assets, 7-12 *-r term, 
2-3 year moratorium on paymeN 
(negotiable). 

rcent , 

as IA ,  ,4:" Inter-
,. et* on 

osses 

- 30 percent of asse 
3-5 year morator 
(negotiable). 

- Currlat te 
grants 4,t tax 

	

est 	-ilgrant and 

	

ra 	7 ly to 

it: 	
eluding grants. 

;!/104: 
rs 	

equipment allowed in 

of building allowed in AmIt.._ 

f .  Near, 4 percent per year there-
.S. grant portion also depreciable. 

Applyraining costs of initial crew to start-up capitalization, 
hen use loan schemes for financing. 

2. Use of training services skill centers, no charge for instruc-
tors and available equipment. 
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France 

Cash Grants 

25 percent cash grant to maximum of 25 	French ants per 
employee in first 3 years. 

20 percent cash grant to maximum 	20 
employee in next 3 years. 

Low int (wqe(?'  oan up to 70 percent 
of 	.)i. chased. 

oan financed for 10 years, 
eferred payments in first 5 

s; interest at 2 points below 
me rate. 

1/2 of loan financed for 5 years at 
1 point below prime rate. 

- 40 percent assets, 7-12 year term, 
2-3 year moratorium on payments. 
Negotiable. 

Applicable to land, buildin 

Financing Possibilities  

1. Export Industry Fi 

131 

Other  

Can participate in Department of Industry Microelectronics Program 
with grants of 25 percent. Negotiable. 

Can go up to 50 percent, with possibilities of paying b. 	from 
future earnings. 
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- Normally 
followi 

132 

Taxes 

. Income Tax 

	

	 - 50 percent rate. Half of corporate 
taxes are reimbursible to 

considered tax e 

dividends. (Net mule 
shareholder upon pa tent of 

\ants n 

carry forward. 	

a 'onal 
company tax 25 percent 

Losses 

2. Local Taxes 

ercent o 	and and building. 
cent of quipment less 

2 nj 	e ch francs. 
t of e 	e\- 'lb" 11. 

V 'ous local 
	

e: 
321.8 	nt. 

for support of 
of government: 

epartmental, and 

year tax holiday may be granted 
each of these governmental 

odies. 

- No accelerated depreciation allowed 
on equipment may depreciate 25 
percent of building in first year. 

ue Add 	 - Standard EEC. 

ining 

. 30,000 French francs maximum for each employee under 27 years 
old. This is based on 25 French francs per hour up to 1,200 
hours (8 mos.) maximum. Applicable to any type of training 
program. 

lec 
thr rk 

;qty. 
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Singapore 	 - reduced taxes on exports. 

Taiwan 	 - reduced taxes on exports. 

Thailand 	 - 10 year tax holiday. 
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tional Financial Statistics. Washington, 
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ADLA I E. STEVENSON 

	
COMMITTEE ON BANKING, HOUSING 

ILLINOIS 
	 AND URBAN AFFAIRS 

SUSCO burr= ON 
INTERNATIONAL FINANCE (CHAIRMAN) 

Distb. Co .1 Staff,  Itrub-rnifeb Zictiez  
WASHINGTON, D.C. 20510 - 

Lpg31, AU 
[ 

gi n 
 

, 

t. 	 October 2i71978 

DOCKET FILE 

12 ..Ti4.Honorable Joseph O. Parker, Cha 
Offices of the Commissioners 
International - Trade Commission 
701 E Street, NW 
Washington, D. C. 20436 

Dear Mr.. Chairman: 

We hereby requ= t 
mission to conduct a stvs , 

 the miff Act of 1930 • 
in computers and intet -*-4 
focus on factors affe• f. t' 
ternational compe 	00- 
ducers. In part 
and analys 
in the Ind 
producers 
marke 

ade Com-
n 332 of 

ional trade 
'Me study should 
nd future in-

ited States pro-
uld include data 

vernment involvement 
entives to foreign 

U.- 	_entry into foreign 
vement with United States 

Gov 
gra 

an 
^ li ent po 

A0P -. 	,cuit indu 
,,,, 

Stra1 ag  n co 

opriate 	e he it  

ct 

including the Department of 

e expect the Commission to 

rag the study. 

Our staf will be available to consult with 
sion experts on the details of the study. In 

der to be of greatest use the study should begin not 
er than January 1, 1979, with a final report to be 

submitted to the Congress not later than Sep 
1979. 

Adlai E. Stevenson 
Chairman, Subcommit 
on International Fi 
Committee on Bankia 
and Urban Affairs 

PDF Crea
te! 

6 T
rial

www.nu
anc

e.c
om

PDF Crea
te! 

6 T
rial

www.nu
anc

e.c
om



Library Catalozing Data  

U.S. International Trade Co 	.s on. 
Competitive factors influ 

trade in integrated ci uits. 
the Subcommittee on Int 
of the Committee on Fi 
committee on Inte nat 
Committee on Bank' 
Affairs of the U 
investigation n 	 6h 
332 of the Tar' 	 nded. 
Washington, 

SITC 

erce. 3. Elec-
industries. 
Integrated Circuits. 
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