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TECHNOLOGY TRANSFER FROM 

FoREIGN DIRECT INVESTMENT IN THE UNITED STATES 

INTRODUCTION 

Thi s report summar i z e s  the proceeding s of four one-day semi n ar s  
at whi ch fore i gn direct inve stment i n  the United S tate s was 
examined to determine how it af fe cts the tran s fer of techno logy 
into and out of the country . The seminars were conducted in 
New York Ci ty , February 2-5 , 1976, by the Of f i ce of the Forei gn 
Secretary o f  the National Academy o f  Engineering , work ing 
jointly wi th the Assembly of Engineering of the National Res earch 
Counci l . The se organi z ations accepted the respons ibi l ity o f  
examining the i s s ue at th e  reques t  of th e  National Science 
Foundation and the Department o f  Commerce . 

In exploring the nature , scope , and magni tude of technology 
trans fers re sul ting from forei gn dire ct inve s tment , the seminars 
specifi cally sought to as certain what is known about: 

1. The overall re lationship between such inve s tment and 
the manner in whi ch technology f lows into and out of 
the United S tate s . 

2. The balance between these inward and outward flows . 

3. The resulting bene fits and costs to the United States . 

After World War II the United S t ate s spent bi l l i ons o f  dol l ars 
to reconstruct the b atte red economies of fr iend and foe alike 
in Western Europe and Asi a  to he lp construct a prospe rous and 
stable world . An important part o f  th i s  e f fort was the tran s fer 
of technology . I ts succe s s  has contributed to some of the 
chal lenges faced by the u.s. e conomy--most notab ly , competit ion 
from abroad and inves tment in Ameri c an companies by foreign 
interests . Both raise important que s tions abou t  technology 
trans fer . 

The need for information about technology transfer from foreign 
direct inve s tmen t  arose out of a national concern with the 
acce leration of fore ign holdings in the United State s dur ing 
the pas t several ye ars . Department of Commerce data show th at 
in 1973 and 1974 there were incre ases of 20 percent over e ach 
preceding year, bringing the e s timated value of foreign 
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investment to $21.7 billion at the end of 1 9 7 4. 1 This was 
200 percent greater than in 19 60. Although six countries of 
Western Europe, together with Canada and Japan, accounted for 
86 percent of the 1974 total, the accumulation of funds by 
the members of the Organization of Petroleum Exporting 
Countries, together with the sharp increases in Japane se 
investment during 1973 and 19 7 4, intensi fied this concern and 
contributed to the enactment of the Foreign Investment Study 
Act of 19 7 4  (Public Law 93-4 79). 

The overall purpose of this act is to give the makers of public 
policy a more complete and precise understanding of the effects 
of foreign investment activities on u.s. national interests. 
While some foreign investment projects have permitted the 
United States to exploit technology that was originally devel
oped abroad, there are also cases in which foreign firms have 
acquired American companies and, thereby, gained access to 
technology that could subsequently be transferred abroad to 
units of the foreign firm. However, the available information 
provides neither a broad nor a detailed picture of what is 
occurring. 

To correct this, the Foreign Investment Study Act required the 
Secretaries of Commerce and the Treasury to conduct studies and 
report to the Congress on both direct and portfolio foreign 
investments in the United States. As a result, more than 
eighteen different studies have been initiated into specific 
aspects of foreign direct investment in the United States. 
Most of the studies are still under way. 

Although technology transfer is an element in several of the 
studies, this subject was considered sufficiently important to 
warrant a special examination by knowledgeable representatives 
from industry, government, and academia who would review the 
relevant experiences and perceived trends in a few key sectors 
of technology -intensive industry. 

To this end, the National Academy of Engineering and the 
National Research Council were asked to conduct a series of 
seminars on technology transfer from foreign direct 
investment. 

1. Forei n Direct Investment in the Un ited States, Interim 
Report to Congress: Vo • , u.s. Department o Commerce, 
October 1975. 
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· Seminar Guidelines 

In planning the seminar series several guidelines were 
established: 

1. Foreign companies may invest in the United States 
for reasons having nothing to do with technology transfer. 
Thus, a company might invest strictly to obtain a cash return 
on its investment or because it believes that manufacturing 
and, perhaps, even conducting R&D will help it gain knowledge 
of the u.s. market. What is more, technology transfer can be 
brought about in many ways other than direct investment--e. g. , 
by licensing, by technical exchange agreements, by diligently 
attending technical meetings and reading technical literature, 
by analyzing another company's product, and by hiring people 
away from another company. The seminars were planned to 
determine the extent of technology transfer associated with 
direct investment and to provide perspective on the importance 
of this transfer as a factor in foreign investment. 

2. Only significant transfers of technology that have 
occurred since 19 60 were considered. In addition, technology 
of military significance was excluded. 

3. A broad definition of technology was adopted. 
Specifically the term was understood to include not only the 
results of applied research and the means of production but 
innovative management and marketing techniques as well. 
However, it was further decided that the identification and 
evaluation of marketing and management innovations would be 
a secondary, or even incidental, result of the series. Conse
quently, in selecting the participants, emphasis was placed 
upon inviting people familiar with process and product 
technology. 

4. Although direct investment is defined by the 
Department of Commerce simply as an equity interest of 
10 percent or more, the term was used in the seminars to 
imply some degree of managerial involvement as well. Con
sidered this way, equity investment differs from portfolio 
investment, which involves no managerial participation. 

Technology Inflows and Outflows 

The basic question explored at the seminars was the shift in 
the technology position of the United States with respect to 
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the rest of the world, as a result of technology transfers, 

without regard for the associated financial flows and other 
• h 1 " ' fl " consequences. Thus, 1t was assumed that a tee no ogy 1n ow 

would represent a positive effect and a technology "outflow" a 
negative effect. A few hypothetical examples will illustrate 

some of the situations discussed at the seminars. 

As a first example, if a German chemical company builds a new 
plant in South Carolina to produce a synthetic fiber developed 
in its laboratories in Germany, this represents an inflow and 
a positive contribution. The reason, of course, is that it 
adds to America's "technology stock. "  Technology transfer is 
not �e only effect of the investment, of course. It also 
could strengthen America's international economic position by 
replacing imports with domestic production1 however, it could 
also displace a domestic product in the u.s. market. Thus 
the financial flows may differ from the technology flows. 

On the other hand, consider a Japanese company that lags 
behind its competitors technologically in producing desktop 
calculators and electronic parts for its domestic market. If 
this firm were to invest in a u.s. company in order to tap 
American manufacturing and research technology, this would 
represent an outflow of technology from the United States. 

It is clear that technology transfer is not a "zero sum" game-
that is, a technology inflow increases the u.s. technology but 
does not diminish the supply elsewhere, and an outflow 
increases it elsewhere but does not diminish the u.s. stock. 

While it would have been helpful if most cases had fit neatly 
into either the category of inflow or the category of 
outflow, the seminar participants recognized that some cases 
could involve both an inflow and an outflow and thus be 
difficult to evaluate in terms of net effect. Consider as 
another case the u.s. subsidiary of a Swiss company that 
maintains both production and R&D facilities in Switzerland 
and in the United States and develops a new pharmaceutical 
product as a·result of R&D in both countries. It then proceeds 
to manufacture for the domestic market as well as for export. 
At this stage there is an inflow of technology and an addition 
to the technology stock in the United States. Later on, 
however, if the Swiss company were to transfer the technology 
partially developed in the United States to some of its foreign 
subsidiaries and begin production at these subsidiaries for 
their local markets, a technology outflow would have taken 
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place. In sum, the stock of u. s. technology has increased, 
despite the outflow. The stock of technology outside the 
United States has also increased. 

One way of handling such cases of technology outflows from 
u.s. subsidiaries of foreign-controlled companies is simply 
to identify and describe them without attempting to determine 
whether or not a net effect has occurred. While there are 
justifiable reasons for doing this only, the seminar parti
cipants, nevertheless, attempted in a number of cases to 
indicate the net effect. 

Foreign direct investment can bear upon the technology stock 
through a financial flow, quite apart from any associated 
technology flow. Consider a Japanese company that buys into 
a small American computer firm. The risk capital contribution 
of the Japanese direct investment helps augment the u.s. 
technology stock by allowing the u. s. firm to develop and 
commercialize new technology in the computer field. At the 
same time, it allows the Japanese company to secure access to 
technology it could use in its non-u. s. operations. 

The Industries 

As measured by the "investment position" of foreign investors 
in the United States, manufacturing appears to account for 
about one-third of the total foreign direct investment, with 
petroleum refining and extraction, finance and insurance, and 
wholesale trade representing three other large sectors. 

Because the purpose of the seminars was to examine technology 
transfer, however, the emphasis was put on manufacturing and, 
within it, four high-technology sectors where there is reason 
to believe significant technology flows may have occurred. 
Although technology transfer takes place in a number of 
industries, the examinations conducted by the seminar partici
pants were selected on the basis of the best available informa
tion from the Department of Commerce. These sectors dealt with 

o Pharmaceuticals, 
o Electronics, computers, and scientific instruments, 
o Non-electrical machinery, and 
o Petrochemicals and their derivatives. 
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· The Approach 

The acquis ition o f  hard information on technology transfer from 
foreign direct inve stment is not e asy . Most companies cons ider 
their technology to be proprietary knowledge . Descriptions of 
technology and data about technology tr ans fers may be de s cr ibed 
by them in , at most , rather general terms . The most author i
tative sour ces of such information are those people in the 
industry whose broad respons ibi lities require them to follow 
and asses s deve lopments in the industry , inc luding particular ly 
those invo lving te chnology . These individual s  may provide the 
best availab le in formation about the ir own companies and command 
the mos t  knowledge {among outsiders ) for an evaluation of 
technology trans fers for other companies in their industry . 

For these reasons , and in order to obtain i nformation in the 
shortest pos s ib le t ime , the approach chosen was to convene a 
a series of four , one-day seminars ,  each attended by a group o f  
broadly informed people within an industrial sector . Most of 
the seminar part icipants were as s ociated with companies in 
the industry , and they a l l  po sse ssed broad te chnolog ical 
responsibility and experience . In particular , they were chosen 
to provide viewpoints that encompassed technology f l ows on an 
international scale . Thi s  gener ally me ant that the ir companies 
are multinationals ,  whi ch , as a group , are fore ign investor s 
in other countr ies . In addition , the d i s cussions included a 
sma l l  number o f  non- industri al experts whose b ackground 
quali fied them to comment on the sub j e cts of the semin ars . 

A r apporteur for each session was given responsib i lity for 
writing the proceeding s of the seminar , working from h is own 
note s and the re corded transcript of the proceedings . E ach 
report was sub j ect to l ater correct ion and clari fication by 
all partici�ants in the seminar . 

The Methodology 

The seminars were concerned only with evaluation of technology 
flows resulting from forei gn direct inve s tment . Other conse
quence s rel ating to such matters as balance o f  trade , employ
ment , social values resulting from innovation {of a new 
therapeuti c  drug , s ay) , and foreign policy consider ations 
were not de alt with. Some of these are the subj ects of other 
s tudies supported by the Department of Commerce . 

To focus the discuss ion , the participants were given the 
fo l lowing suggested topi c  outl inea 
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I.  Concentrating on the se lected industries i n  which foreign 
direct investment i s  important , what do we know about 

A. Sign i ficant recent ( s ince 1960) transfers of te chno logy 
into or out of the United S tates as a coro l lary of 
direct investment by fore ign f irms and the e f fects of 
such trans fers on the pos ition of u . s . -owned f i rms 
operating in the s ame industr ial sectors? 

B. The acquis ition of technology as a motivating force 
for direct investment in the United States? 

c. The role of direct investment as a veh i c le for the 
trans fer of technology in preference to other forms 
such as licensing or importing? 

D • .  Perce ived industry trends pertaining to the net 
direction and magnitude of technology flows into 
and out of the United States ? 

E.  The degree of foreign contro l ( per centage of fore ign 
ownership of u.s. subsidiarie s ) as a factor af fecting 
the leve l of technology transfe r ?  

F. The effects o f  inward and outward technology f lows 
resulting from inward direct inves tment on: 

1. The expansion or contraction of industri ally 
funded R&D activities in the United State s 

2. Changes in domest ic industry emp loyment 

3. Magnitude , rate s , and other aspe cts of royalty 
payments 

4. Prices , new products , product quality , etc . 

s. Restrictions on exports from the United S tate s 
·and other marketing l imitations 

6. Avail abi lity o f  new foreign technology from 
fore ign parents to the ir u . s . subs id i aries 

7. Others 

II . What do we know about the re l ationship , i f  any , of 
technology flows resul ting from foreign direct 
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investment in the United State s to tran s fers resulting 

from direct investments overseas by u . s .  firms? 

[See Sections 5 (10) of P . L .  93-4 79] 

I I I .  Speculations on future technology f lows .  

In the case of who le s ale trade , whi ch includes the larg� 
investments o f  the Japanese trading companies and the d1stri

bution networks of the foreign automobi le companies ,  �e 

seminar participants were instructed to con s ider the 1ntro

duction of new or advanced products into the u .s .  market as 

an extension of the importing proce ss rather than as a tech

nology transfer re l ated to direct investment . 

A number o f  the participants " researched "  the subj ect of
.
the 

seminars in advance by col le cting information within �e1r 

own companies and by consulting other sources in the 1ndustry. 

Thus , their comments at the seminars went we l l beyond the 

casual leve l  of impressions , and in f act represented 
cons iderable preparation and care ful thought .  

The accounts o f  the four seminars present only those observ�
tions and views that were wide ly accepted by the group . Wh 1 le 
these repre sent the views of wel l- in formed people , it cannot 
be guaranteed that the proceedings are ent ire ly accurate or 
complete in the sense that all s igni f i c ant cases o f  techno logy 
transfer in the industry sector were di scus sed . Neverthe less , 
a reasonab le approach to thi s  was achieved . 

I f  the seminar accounts fal l short , it is because of the 
essentia lly proprietary aspects o f  the sub j ect under considera
tion and because a l imited number of parti cipants , no matter 
how wel l  informed , could not totally represent a maj or sector 
of industry .  The seminar participant s doubted that any 
important case s of technology tr ansfer in the se industr ies 
were omitted . Even so , i t  was more d i f f i cult to measure the 
extent of the technology f low in part icu l ar cases ,  because 
of the proprietary nature of the information at h and . 
Although the . participants expressed the ir views open ly , the 
seminar sections were written to ref lect the degree of un
certainty about the evaluation . The accounts dea l  mainly 
with the facts of technology transfer as known to people 
knowledge ab le in the four i�dustries . The sponsors , the 
Commerce Department and Nat 1onal Sc ience Foundation also 
requested the �art icipants for j udgments regarding future 
trends and na�1?nal bene f its in connection with technology 
trans fer . Op1n1ons about trends and bene f its of course 
depend upon viewpoints as we l l  as facts. 

' ' 
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Thus , the seminars do not constitute a def initive analysis o f  
the subj e ct . Neverthe less , the cases described an d  evaluations 
presented during the seminars could serve as a useful guide to 
any further study o f  the complex and sens i tive i s sue o f  
technology transfer resulting f r om  foreign direct inves tment 
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1. THE PHARMACEUTICAL INDUSTRY 

The effects of foreign direct i nve stment on the transfer of 
technology into and out of the Uni ted State s depend heavi ly 
upon the charac ter istics of individual industries and the ir 
products and proce sses. Thus , in examining the trans fer of 
pharmaceutical technology , the par ticipants decided there 
were several general features of the industry that ought to 
be recognized before cons idering spec i fic case s . 

0 The pharmaceutical industry i s  unique because its 
products are subject to a type and degree o f  publ ic regulat ion , 
in the United State s and e l sewhere , that i s  very l ike ly un
matched in any other industry . 2 Thi s regu lation begins with 
the ear liest stages of the process of drug innovation and 
extends to the distribution of packaged produc ts in the market
place . Consequently ,  the pharmaceutica l industry i s  not one 
in which companies are complete ly free in making technolog ical 
dec i s ion . The seminar participants empha si zed that manu
fac turer s in the Uni ted State s and abroad tind dec i sions with 
respe ct to produc t deve lopment , international transfer , and 
commerc ial use of technology being dictated in no smal l 
mea sure by.regulatory demand s .  

0 Pharmaceutical technology ,  which has undergone deep
seated changes over the past decade , spans a r emarkably broad 
spectrum ot activi tie s . Not only i s  it ex treme ly d i f ficul t 
to identify a few di screte activities as the sourc e s  of 
pharmaceutical technology , but the par t ic ipants agreed that 
compi l ing a l i s t  of therapeutic or research techniques would 
likewi se fal l  far short of cataloguing the entire technology. 

0 Although those pharmaceutical products that are 
del ivered to the marketplace are the vis ible evidence of the 
industry ' s  te chnology , they represent no more than the end 
resul t of a broad techno logical capab i l ity which encompass es 
a highly complex innovation proce s s . Thi s  proces s  incorpo
rates basic re search in the l i fe science s ,  i so lation o f  
potentially use ful therapeutic agents , pharmacologica l studies, 

2. Thi s  i s  true with respect to the techno logy of product 
development and produc tion control . Publ i c  uti l i ties , of 
course , are complete ly regulated with respect to pr i ce s . 
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animal tri als , toxicology s tudies , c linical tri als , deve lop
ment of manufacturing proce s ses and quality control technique s , 
dos age formulation , and management o f  complex technical infor
mation systems. Moreove r ,  i t  extends to marketing as we l l ,  
for pharmaceuti cal manufacturers mus t  transmit the i r  R&D 
knowledge to physician-users . Finally , at practically eve ry  
s tage o f  this who le proces s , in formation is generated that 
mus t be ass embled , analyzed , and pas sed on to regulatory 
agencies for s crutiny. In essence , the industry ' s  core tech
nology is the management of thi s  total innovation process 
(though proces s  in thi s  context should not be con fused with 
the more common notion o f  a s ingle manufacturing technique) . 

o Neither the industry nor i ts technology are constrained 
by national boundarie s. The principal advances in drug therapy 
have spre ad rapidly around the wor ld. Indeed , the very nature 
of the indus try ' s  products preclude s keeping important ther a
peutic advances " at home , "  wherever home might be . Recently , 
however , the introduction of new pharmaceuti cal products into 
the u.s. market has begun to decline , and there are conce rns 
voi ced about a new therapeuti c drug lag or "drug gap . " None
the le s s , technical information , particular ly conce rning 
performance in c linical practice abroad , spre ads rapid ly , 
even though the use of a new drug in U. s. med ical practi ce may 
not be approved by the Food and Drug Admini s tration (FDA) unti l  
years after its marke t introduction in Europe , Britain , Canada , 
Japan , and e lsewhe re. Consequently , the seminar parti cipants 
emphas i z ed that individual nations--and the wor ld at l arge-
s tand to gain by keeping open al l the channel s  by which 
product trans fer can take place. 

On the other hand , trans fer of the innovation proce ss occurs 
with much greater d i f fi culty .  Yet it is the inflow or outflow 
of knowledge and ski l ls involved in thi s  proces s  th at determines 
whether a country wi l l  keep pace with the techno logical 
capabili ties of other nations. Thi s  rai s es several cri tical 
questions: What impact doe s  fore i gn direct investment have 
upon the tr ans fer of the many , but interconne cted , technologie s  
imbedded in the ph armaceutical innovation proces s ?  Equally 
important , wh at would be the consequences for the trans fer of 
this core te chnology i f  the Un ited S tate s and other nations 
adopted incre asingly inhospi table pol i cies toward fore ign 
direct inves tment? (The views of the seminar participants on 
these questions are summari zed in later sections of th i s  
chapter. ) 
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0 Any assessment ot the nature and direction of tech
nology transfer in the pharmaceutical industry needs to take 
into account that a number o f  the foreign pharmaceutical 
companies with American operations made their initial direct 
investments in the United States many years ago. For instance , 
Hof fmann- LaRoche entered the United States around the turn of 
the century . CIBA set up i ts ini tial produc tion and r esearch 
fac i l i ties in the Un ited States in 1936. Several major German 
pharmaceutical companies ,  or their corporate predeces sors , 
establi shed fac i l i ti es in the United Sta te s  prior to Wor ld 
War I , and these were taken over by the u.s. government dur ing 
the war. Later on , thi s  event repeated itse lf when the 
German companies returned once aga i n , during Wor ld War I I , los t 
their holdings. Consequently ,  i t  is only in a superticia l 
sense that the inf low of direc t inve s tments by the German 
pharmaceutical companies in the last dec ade or so repr e s ents 
brand new inve s tment . I t  flows then , the seminar participants 
stres sed , that current trends in incoming d i rect inves tment 
have l i ttle , if any ,  bearing upon the technology trans fer 
deci s ions of those foreign firms that have been trans ferr ing 
technology in to and out o f  the United State s for decade s . 

0 In examining the origins o f  pharmaceutic al innovations , 
i t is  common prac tice to cred it the di scovery of Produc t X to 
one country and Product Y to another. In thi s  way , nationa l 
research produc tivity i s  o ften compared and contras ted. 
However , thi s  approach ignores the realities of re search and 
deve lopment a s now carr ied out in the pharmaceutical indus try . 
Discover i e s  occur wi thin laborator ies located in spec i f ic 
countri e s  and usually evolve into marketable therapeutic 
agents through the col laboration o f  sc i entists and phys ic ians 
employed by the same company in severa l countr i e s. In the 
past , most new drug s were home grown produc ts-- from inception 
through per fec tion . Today , pharmaceutical innovation ha s  
reached a point where i t  i s  an inherently internationa l proces s .  

Technology Gai ns from Foreign Direct Inves tment 

Once the contours were depic ted for con s ider ing technology 
trans fer in the pharmaceutical industry ,  the seminar par tici
pants identi fied two principal ways in which fore ign direct 
inves tment yields technology gains for the United States . 

1. Fore ign investment in the pharmaceutical industry 
almost always stimulates new R&D activi ty within the Uni ted 
State s .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

T e c h n o l o g y  T r a n s f e r  F r o m  F o r e i g n  D i r e c t  I n v e s t m e n t  i n  t h e  U n i t e d  S t a t e s :   R e p o r t  o f  a  S e m i n a r  S e r i e s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 2 0 0 2 0

http://www.nap.edu/catalog.php?record_id=20020


14 

2. Fore ign investment f aci li tates the trans fer i nto the 
United S tate s  of innovations originating abroad . 

This me an s , according to the parti cipants , that the United 
S tates has better access to fore ign pharmaceutical i nnovation 
under present conditions than it would i f  foreign drug manu
facturers were prohibited from inve s ting directly in the 
United States. 

How doe s  foreign inves tment enhance Amer ica ' s  pharmaceutical 
R&D activity? The s eminar part icipants representing drug 
manuf acturers he adquartered outs ide the Uni ted State s repeat
ed ly stressed one point: s ucces s ful entry i nto the American 
pharmaceutical market inevitab ly results in the creation o f  
ful l- f ledged pharmaceutical compan ies in the United S tates. 
This , in turn , characteristical ly entai ls the organ i z at ion 
and support of comp lete company- sponsored R&D l aboratories. 
In part , thi s  commitment to u. s.-bas ed R&D i s  thrus t upon 
incoming investors. Given the u.s. Government ' s  comprehen
sive regulation of pharmaceutical innovation , c l inical trial s ,  
marketing, and use , fore ign inve s tors are , for all practical 
purposes, compe l led to conduct the ful l range of R&D activi ties 
in the United States. It is also clear that they make thi s  
commitment in order t o  join and learn from the Amer i can 
s cientific and medical community. As i t  happens , fore i gn 
direct investment in the pharmaceut ical industry i s  almos t  
alway s accompanied by an increase i n  R&D activity within the 
United State s . 

Thi s  compe l ling s t imulus to pharmaceutical innovation could be 
considered detrimental i f  the n ation ' s  exi s ting stock of 
R&D re sources is already ove rtaxed. After all , it could be 
argued , the impetus toward pharmaceutical-oriented R&D may 
cause a mi s a llocation of Amer ica ' s  c l inical rese arch , 
which takes in the nation ' s pool o f  scienti f i c  and technical 
talent as we ll as the capabi lity of testing the s afety and 
e fficacy of new therapeutic drugs. However , the seminar 
parti cipants de cided , after a full dis cussion of the i s s ue 
that an exce ssive strain on the nation ' s  pharmaceutical R &D 
res ource s has not taken place during the pas t decade- 
although there i s  increas ing like l ihood o f  th i s  happening. 

That the R&D conducted by the u.s. sub s idiaries of fore ign 
pha�maceutical companies has contributed to the availab i l ity 
of 1mportant new drugs in America is wi thout que stion . 
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No table among these contributions are the innovations deve loped 
in the u.s. laboratories o f  the Swiss-based firm of Hoffmann
LaRoche . Thus , Librium and Valium , two of th e  wor ld ' s  most 
widely prescribed tranqui lizers , originated in Hoffmann-LaRoche ' s  
u.s. laboratorie s . Initially , they were deve loped wi th the 
American market in mind. In fac t, according to a s tudy by 
Paul de Haen , sponsored by the Pharmaceutical Manufacturers 
Association , an d s cheduled to appear in a for thc oming issue 
of Pharmacy Ti mes ,  many of the ne w pharmaceutical produc ts 
intrOduce d by Hoffmann-LaRoche during the pas t several decades 
trace thei r origin back to the company ' s  u.s. laboratorie s .  
As the seminar participants observed , Hoffmann-LaRoche ' s  
success stimulated several u.s. pharmaceutical companies to 
expand their R&D e fforts . Thus , directly and indirec tly , 
Ho ffmann-LaRoche augmen ted America ' s  R&D in therapeutic drugs . 

O ften , h owever , the u.s. laboratories of the foreign drug 
manufacturers have not dis covered the bas ic compounds that 
eventual ly became use ful produc ts . Such discoveries mos tly 
took place overseas . But the American-based laborator ies and 
clinical s taffs have played an importan t  role in conve rting 
the compounds into marke table products . For example , much of 
the toxicological and clinical tes ting of Hoechs t ' s diure tic , 

·Lasix , was conduc ted in the United S tates in the firm ' s own 
subsidiary laboratory. 

In sum , foreign direct inve s tment in the u.s. pharmaceutical 
indus try has added to the national leve l of R&D ac tivi ty in 
prac tically every ins tance of whi ch the seminar par ticipants 
were aware , thereby bols tering the nation ' s  overall industrial 
research capabi li ty. The u.s. laboratories of foreign drug 
manufac turers are not s imply organizational vehicles for 
trans ferring f ore ign-generated technology in to the Uni ted 
S tate s , but have frequently caused maj or advances in pharma
ceutical te chnology on the ir own. 

In cons idering the second poin t about foreign direct inves t
ment--that i t  tends to ensure the trans fe r  to the Uni ted 
S tates of technology to the greatest extent pos s ible-- there 
are a number of reasons for believing that f oreign drug 
manufac turers would more freely pass on their innovati ons to 
their own u.s. subsidiaries than they would t� say ,  u.s. 
licens ees . Indee d, as seve ral of the s eminar participants 
mentioned , there are a number o f  considerations that now make 
it almos t essential for drug manufacturers , whether based in 
the Uni ted State s  or not, to rely upon fore ign direct inve s t
ment as their principal mechanism for carrying out in terna
tional busines s  and concurrent technology trans fer . 
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First of all , as a result o f  increas ingly s tringent ru les 
re lating to the testing o f  drugs , the time be tween the 
initial dis covery and , where permitted , patenting o f  a new 
therapeut i c  agent and government approval to market it has 
gre atly increased . Though the pe riod of a product patent 
extends for 17 years , in the Uni ted S tate s as much as two-th irds 
of the patent l i fe may be consumed by the proces s of obtaining 
approval to introduce the therapeuti c drug . Under such circum
stances , wh ich put a premium on we l l-managed and e f fi c ient 
drug deve lopment and c l inical tes ting programs , individual 
manufacturers are loathe to l i cense thei r  major innovations to 
outsiders . The time , cost , and informational penalties of 
deal ing with non-company partners--that is , between a licensor 
and a l i censee--are s imply too high for pharmaceutical 
products , given today ' s  limited patent l i fe . 

Furthermore , wi thin any s ing le company , drug innovation i s  now 
an international undertaking , calling for careful coordination 
among inve stigators located in several or , perh aps , many 
countries . Accordingly , arm ' s  length re lationships with 
fore ign licensees , whi ch makes coord ination more d i f f i cult ,  are 
becoming incre as ingly incompat1ble with the requirements for 
e f fective drug innovation. As a resul t , extens ive foreign 
direct inve stment i s  practiced by vi rtually all major drug 
manufacturers. In other word s , licens ing i s  no longer the 
pre ferred al ternative by whi ch firms can tr ans fer technology. 

Another force leading toward foreign direct inves tment ari ses 
from the nece s s i ty for ph armaceuti cal makers to monitor all 
market s  for information relating to the safety o f  the i r  drugs. 
Manufacturers need to h ave acce s s  to wor ldwide product infor
mation network� and they need to be ab le to pool the experiences 
of physician s , hospitals , laboratorie s ,  and patients everywhere 
in order to . ensure product s a fety . Licensees may or may not 
fi t in wi th th i s  worldwide s canning activity 1 so , rather than 
take thi s  risk , drug manuf acturers pre fer to e s tab lish their 
own subs i diaries as data gather ing points. 

Apart from the se important cons iderations , the incre as ing 
complexity of ph armaceutical i nnovation pushe s drug manuf ac
turers toward direct investment in foreign marke ts. It is 
s imply far eas ier to trans fer complex knowledge within 
org aniz at ions than between organiz at ions . This , too , lessens 
the acceptab i l ity o f  l i cens ing ph armaceutical products and 
processes . 
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All of these factors and forces apply to pharmaceutical 
companies base d both in the United S tates and abroad . The 
pre ssures toward direct investme nt are generic and rooted 
both in the nature of current drug i nnovation and in the 
status of curre nt governme nt re gulations at home as wel l  as 
abroad . There is a fallacy in ass uming that the United 
S tates co uld receive the same i nflow of forei gn pharmaceu
tical technology i f  fore i gn drug manufacturers were precluded 
from inves ting directly in the Uni te d S tates . Whi le 
licensing is regarded as a mechanism for supplementi ng a 
company ' s  R&D output, the seminar participants cons i dered 
foreign direct inve s tment pre ferab le for the optimal 
deve lopment of new drug dis coveries . 

No matter how the trans fer has been effected in the past , 
i t  is clear that the United S tates has be nefite d  from a n  
inflow o f  foreign-deve loped pharmaceutical products . 
Table 1 (see page 26 ) lists some of the many products on 
the American marke t that have been conceive d or produced 
e lsewhere . (The tab le does no t dis ti nguish be twee n those 
products deve loped in the u.s. l aboratories of forei gn-base d  
pharmaceutical companies an d  those deve loped i n  laboratories 
abroad because dis tinctions of this sort are becoming 
increas i ngly less mea ni ngful . Some produc ts include d in 
the tab le are als o sold in the Unite d S tate s  by American 
licensees . )  

Asses s i ng the Bal ance o f  Technology Flows 

There appear to be five complications standi ng i n  the way of 
coming anywhere near a precise as sessmen t of the balance 
bet wee n i nward and outward technology f lows for the 
pharmaceuti cal industry: 

1. The very broad range of activities--from 
fronti er rese arch in biology and chemis try to the 
des ign o f  scientif ically informative marketing 
materials--make �  i t  imposs ible to isolate a half 
dozen or so  maj or tech nical advances and to 
consider these as the bas i s  for j udging the 
balance of technology flows . 

· 2. With pharmaceutical technology e mbodied in 
organiz ational capabi lities as we ll  as in 
products ,  no c lear-cut cr iteria exist for 
de termi ning whether the United S tates gains or 
loses whe n ,  for instance , a foreig n inves tor 
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trans fers a n  important new therapeutic agent to 
the United S tates and simultaneous ly disseminates 
a new c linical testing technique that origi nated 
in the United S tates to its other foreign 
subs idiaries .  

3 .  That foreign i nvestors have operated in the 
Uni te d  States for di ffere nt le ngths of time also 
complicates the analysis . Predictably , rece nt 
inves tors te nd to re ly rather heavi ly upon the ir 
parent firm's reservoirs of technology . To the 
exte nt that they do , the United State s  benefits 
from an inf low of tec hnology . By contrast , long
s tan di ng investors , who almos t always conduct 
subs tantial R&D in the United State s , frequently 
seed their worldwide affi liates with discoveries 
or improveme nts from their Amer ican operations . 
This  f i ndi ng suggests that foreclos ing new 
direc t  investme nts by this i ndustry i n  the 
United State s  wi l l  cause a future shi ft from an 
inf low of tech nology to an outflow . 

4. An eve n more fundame ntal complication arises 
from the worldwide scale on which i nnovation 
occurs today wi thin each of the maj or pharmaceutical 
makers . The notion that a new agent is discove re d, 
tested , and eve ntually tur ne d  into a commercially 
acceptable produc t--all within a s ingle country-
does not match the reality of pharmaceu tial 
innovation . Wi thin i ndivi dual companies ,  the 
dis covery phase ofte n calls for collaboration 
among l aboratories and i nves ti gators located in 
several di ffere nt cou ntries . Similarly , c l i nical 
tes ting almost always expands i nto a multi-cou ntry 
projec t. Even the later stages of drug innovation-
dosage formulation, for ex ample--often incorporate 
inputs from more than o ne coun try . Furthe rmore , 
s i nce the ges tation period for a maj or ne w 
therapeutic agent can now run to 10 years or more , 
the f l ow  o f  technology among countries o fte n  
exte nds over very long periods . In short, when 
any new drug is born these days , it is seldom 
native to any one country . This bei ng the case , 
attachin g the label i nflow or outf l ow  to 
pharmaceutical pro ducts , or to t he ante ce de nt 
discoveries tha t made these products poss ib le , 
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obsc ures the f ac t  that many of these innovati ons 
owe their birthright to open , fre e- flowing , world
wi de R&D. 

Two prominent cases where a f oreign inves tor had bought into 
a previous ly owned u.s. drug company demons trate the 
difficulty of assess ing the ne t direction of technology 
flow--the acquis ition of Cutter Laboratories by Bayer AG 
(Germany) and the acquisition of S tuar t  Laboratories by 
Imperial Chemical I ndustries Ltd .  (Great Britai n) thro�gh 
merger wi th Atlas Chemical I ndustries (u.s.). Cu tter 1s 
ini tially causi ng an outflow of tech nology (principally in 
vaccines ) ,  but this may well shift to an i nflow as Bayer 
begins to i ntroduce products fr om its own laboratories to 
Cutter and as Cutter exports the results of its research to 
world mar ke ts . There i s  the prospect of the s ame k i nd of 
shi f t  in flow between S tuart Laboratories and ICI , although 
in this case the technology appears to be pr incipal ly that 
associa ted with formulation, packaging , and marketi ng .  

Four Examples of Technology Trans fer 

Although it is not pos sible to quan tify the inf lo ws and 
outflows of technology ,  a bri ef revi ew of experie nces 
reported by the semi nar participan ts provides a good sense 
of what is happe ning in the i ndustry . 

o The R&D activi ties of the u.s. subsidiary of one 
maj or Euro pean-based pharmaceutical company (a long-time 
direct i nvestor in the United S tate s ) are regulated by a 
rese arch agreement with the parent company . Though the 
research conducted in the Uni ted S tate s is direc ted 
principally at developing products for the American marke t, 
the convergence of marke t  needs around the wor ld has conferred 
inter national uti lity on the R&D work carrie d out i n  the 
Unite d States . I n  terms of expe nditure , the magnitude of 
R&D conducted in this fi�'s home coun try excee ds the R&D 
in the United S tates , but, given the relative s i ze of the 
parent and i ts American subsi diary , the i ntens i ty of R&D 
activity at b oth p laces comes c l ose to being equal . The 
parent firm,  accordi ng to i ts representative at the semi nar , 
has con tinu ous ly and pr omptly trans ferred all  of its principal 
product innovati ons to the United S tates . Offse tti ng this 
s teady i nf low of products has been a mou nti ng outf low of 
technology related to the s ophis ticated tes ting f or thera
peutic e fficacy and safety .  On b alance , and taking the 
mid- 19 70 ' s  as the point of reference , i t  a ppears ·that 
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outflows have grown to match inf lows c losely for this 
foreiqn dLrect investor . As the firm is a mature inves tor , 
i t  appears that the future wi ll s ee a fairly steady and 
evenly balanced f low of technology from the sub sidi ary out 
to the rest of the company and from the res t  o f  the company 
back into the American operations . 

o Represe ntatives of two newcomer inves tors--both firms 
based in Europe--as ser ted wi thout qualification that their 
companies are curre ntly employing direc t inve s tme nts as a 
way of introduci ng important ne w pharmaceutical produc ts ,  
discovered and developed in  Europe , i nto the Uni te d  State s . 
The American subsidi aries of these firms have organized 
complete scie ntific and medical staffs to fulfill all th e 
requirements of FDA re gula tions . If  the history of  mature 
inves tors i n the industry is any guide , these sub s idi ary
directed R &D activi ties , which were i niti ally aimed at 
satis fying t he FD A re gulations , should soon become ce nters of  
s pontaneo� innovation . At this poi nt there may wel l  be an 
outflow of new tech nology . At prese nt ,  as i ndustry exper ts 
observed duri ng the semi nar , the Unite d S tates i s  c lear ly 
on the receiving end of new pharmaceutical tec hnology . 

o The representative of another mature investor i n  the 
United States s tresse d that his company ' s  experie nce re flects 
broad waves of technology i nflows and outf lows . The parent,  
hea dquartere d i n  Europe , has as one of its policies the 
est ablishme nt of full-s cale R &D laboratories in all of the 
wor ld ' s  pri nci pal s cie ntific ce nters . As a conseque nce of 
this policy , the parent has carried out a substantial portion 
of its R&D wi th i n  i ts American aff i liate , a c ommitme nt that 
exte nds back several decades . Indeed , us ing new product 
deve lopment as an indicator of total i nnovative output, 
roughly three-quarters of the firm's discoveries origi nated 
in i ts u.s. l aborator ies during the las t 20 years . (Another 
participant suggeste d  this was by no means unusual , referring 
to data that indicated a pos i tive correlation be twee n the 
le ngth of time foreig n s ubs idiaries have bee n e s tablished in 
the Uni ted S tates and the rate at which they have deve loped 
and introdu�ed new drug produc ts . )  The firm ' s  discover ies , 
when they re •ched the marke t ,  cle arly augme nted the u.s. 
technolo gical stock . On the other han d, the remar kab le 
frui tfulness of the subsidi ary's research e ffort means tha t  
tech nolo gy has inevitably flowed out of the Uni te d  S tates as 
the aubs i�a�y passed its innovations on to other parts of 
the parent company . But, of course , thi s  outf low would 
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never have occurre d had not the subsi diary developed a whole 
series of products to s atisfy the u.s. marke t. At the 
present time , according to the firm ' s  representative , there 
appe ars to be an increasing inflow of produc t  technology 
from overseas as a result of ever- increasing demands on non
innovative research activi ties required by gove rnme nt re search 
agencies ,  principally the FDA. In l ight of this ebb an d f low 
of product technology , the firm ' s representative conclude d 
that notions of net technological bene fit or los s are not 
particular ly meaningful when j udged over any reasonab le 
time span . Based on the experience of his own company , he 
believe s  that ne t technological advanta ges to th e United 
S tates or to foreign countries are only temporary an d that a 
far more impor tant poi nt is that these advantages wi ll 
inevitably spr ead widely and reasonab ly promptly thr oughou t  
the wor l d. 

• Final ly , the representative of another maj or European 
pharmaceutical company , which has recen tly establ i she d a 
direct inves tme nt i n  the Uni ted S tates , dre w atte ntion to 
what he re gar ded as a bas i c  as ymmetry in the f l ow  of 
pharmaceutical tech nology today . On the one hand , because of 
a co nservative regulatory approach to drug developme nt in 
the United States , i nnovation is i ncreas i ngly taki ng place 
beyond America ' s  bor�ers , accor di ng to a rece nt study by 
Warde ll and Lasagna .  To il lustrate thi s ,a par tic ipant at 
the semi nar cited 19 of 2 9  new chemical e ntities introduced 
by pharmaceutical manufacturers during 19 6 3  and 19 64 of 
u.s. ori gin and 10 of foreign origin. By contrast , only 
12 of 2 8  new chemical compounds reachi ng the mar ke t  during 
19 7 3  and 19 74 were of u.s. origin . Th ough the noti on of 
national origi n of pharmaceutical products can be mis leadi ng ,  
s ti l l , the trend seems i nescapab le . I t  suggests the Uni ted 
S tate s  wi l l  sure ly become increas ingly depe ndent upon for eign
base d i nnovation for its therapeutic drugs . 

' 
Ye t, as one seminar par ticipan t  observed , FDA regulations 
require all u.s. pharmaceutical c ompanies ,  whether national 
or foreign, to discover and deve lop a wide array of new 
methodologies for tes ting the e fficacy and s afety of new 
drugs . While such FDA requirements are bei ng adopte d  by 

3. Wil liam M .  Wardell and Loui s  Lasagna , Regulation an d Drug 
Deve lopme nt , American En terpris e  Ins ti tute for P Ublic Policy Research, Washington , D . C . , 19 75. 
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other countries , the United State s s t i l l  remains the center 
for the deve lopment of these methodologies. Moreove r ,  the 
u. s. pharmaceutical indus try , working with univers ity and 
government scientists , has been particularly progre s s ive in 
deve loping new technologies for drug dis cove ry and use , 
according to the same participant . Not surpr i s i ng ly , there
fore , over the last decade or s o ,  the United States has been 
exporting this variety of innovation . By way of examp le s  of 
important outflows , the participant cited American dis s emina
tion of ( 1 )  the concepts and procedures underlying mul t i 
centric c linical tri a ls ; ( 2 )  the app lication o f  s tatistical 
techniques to contro l  and j udge such trials ; and (3)  the 
deve lopment of new physical-chemi cal methods ( as oppos ed to 
clinical methods ) for the tes ting of therapeutic agent s . 
What the ove ral l  pictu re seems to show, the re fore , i s  that 
the Unite d  States is now a recipient of pharmaceut ical 
product te chnology and a donor of pharmaceuti cal tes ting 
technology . 

Concluding , the seminar representative who had raised this 
point noted that the asymmetry he was de scrib ing was now no 
longer a matter of choi ce and init i at ive by pharmaceutical 
manufacturers but , rather ,  the consequence of government 
regulatory poli cy . It follows , in his opinion , that the 
stimulus to techno logy t ran s fe r  as sociated with fore ign 
d irect inve s tment , in either direct ion , is quite s econdary 
to the impetus rooted in comp l i ance with government regulation s 
(which , inc identally , did not have th is ob j ective as its 

motive ) . 

Look ing Ahead : The Policy Implicat ions 

The seminar part icipants appe ared to endorse the view that 
the United State s is current ly experiencing an inf low o f  
product technology and an out f low o f  what was roughly defined 
as tes t ing technology , and that such f lows are only partly 
re l ated to foreign direct inve s tment. The representative of 
one maj or Ame rican pharmaceutical company noted the fol lowing 
worri some trend: The era of l abor atory di scoveries of new 
the rapeutic agents has pas sed and the deve lopment of new 
chemical entities based upon animal pharmacologic al s tudies 
and human cl inical investigation no longe r s uf fi ce s .  Today , 
clinical s tudies of great subtlety and s ophisticat ion , together 
with epidemiologi cal evidence are requi re d  prior to marke t 
introduction. Warde l l  and Las agna have pointe d out that as 
recently as 197 4 more than half of all of the industry ' s  
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pharmacoloqica l  s tudie s were be inq conduc ted outs ide the 
United Sta tes . 4 T his findinq , i t  was obser ved , suqqe sts that 
bas ic innovational technoloqy is be inq trans ferred outs ide 
the United S tate s at an increasinq pace . In view o f  the 
regulatory environment in this country , the s hi ft is under
standable , accordinq to one seminar partic ipant . The 
impl ica tion , he arques , i s  that the United State s needs to 
rema in hospitable to foreiqn inve s tors , because a stead ily 
increas inq proportion o f  cri tical druq-r e l ated R&D i s now 
beinq conducted abroad . 

This i s sue was considered e spec ially important by the semina r  
participants . They stated that any moves perce ived by foreiqn 
intere sts to be impos inq burdensome constraints upon incominq 
direct inve stment or upon continuinq foreiqn inves tor s would 
have predictable and , from t he U. S . ' s  point of view , harmful 
consequences. Amonq the r ea sons c i ted : 

Today , the u . s .  pharmaceutical indus try spends more than $1  
bi llion annual ly for research and deve lopment . An ever 
increas inq percentaqe of this expenditure i s  devoted to work 
required by the FDA in support of in- l ine produc t s  and new 
druq a pproval . Individual companies estimate t hat as muc h a s  
5 0  percent o f  their researc h budqet i s  devoted to this purpose .  
As funds for pharmac eutical researc h directed toward new 
chemical entities are correspondinqly reduced , two e ffects 
may be seen : ( 1 ) t he United Sta tes is becominq more dependent 
on the inf low from abroad for new druq d i scover i e s , and ( 2 )  
the cos t  of new product introduction and maintenance is 
discouraqinq fore iqn investment . 

At this point , di scus s ion at the seminar turned to t he k ind of 
legi s l ation or requlation o f  foreiqn d irect inve stment-
protectionist practice s , in other words --in America ' s  d ruq 
industry . 

Re str ic tions upon incominq fore iqn d irect inve s tor s or upon 
establ i s hed foreiqn investors are l ike ly , t he partic ipants 
agreed , to provoke reta l iatory re str ictions by foreiqn 
governments . As mos t  u.s. pharmaceutica l  manufacturers main
tain substantial overseas operations , their subsidiary net
works would be likely tarqets for reta l i ation . If , as  a 

4 .  Ibid . 
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consequence , acce s s  to foreign markets i s  c urtai led , u.s. 
companie s  would be forced to retreat to serving the American 
market only . Faced wi th a much smal ler market hori zon , 
pharmaceutical manufac turers would be compel led to cut back 
on the ir R&D efforts . When the indus try ' s  R&D ac tivity de
c l ines , the pace of domestic innovation inevi tably slows . 
This chain of events i s  a scenar io for a nationa l  tragedy. 

The implications would be even more far-reac hing . Amer ican
based pharmaceutical companies now conduct a s ignificant 
s hare of the ir pharmacologic al and cl inical re sea rch in 
foreign countrie s .  Both domes tic and foreign regulatory 
requirements have mandated thi s shi ft .  Hence , therapeutic 
progre s s  in the Uni ted States depends more and more upon 
s tudy ,  te sting ,  and trial s  of new drugs taking place abroad .  
S hould foreign governments , in retal ia tion to u. s .  re s tric tive 
pract i ce s  on foreign direct inve stment , thwart any fore ign
loca ted R& D e ffort in some way , such move s might we ll impa ir 
some of the pharmaceutical advances that would otherwise be 
ava i lable to the American people . 

In short , the threat i s  double edged . An unsettling of the 
current c l imate for fore ign inve s tment in the United S tate s  
could ( 1 )  force retrenchment i n  the leve l  of R& D activi ty by 
American pharmaceutica l producers and ( 2 )  cut off increa s
ingly impor tant pharmaceutical inve stigation and new therapies 
deve loped by fore ign companies abroad . Clear ly ,  fore ign 
countries would face s imi lar dangers . The aggregate re sul t  
would be a los s on all side s .  

Another peril exi s ts.  Restr ic tions by the Uni ted States upon 
fore ign inve stor s  and counter-re str ic tions by foreign countr ies 
upon Ameri can inve stors could cut off the United State s from 
a cri ti cal source of information on drug safety .  The di fference 
between u . s. and fore ign approache s  to t he regu la tion of 
pharmaceutica l products accounts for thi s pos s ibi l i ty .  As one 
partic ipant put the i ssue : the great bulk o f  the FDA's reg
ulatory ef fort is directed at monitor ing a l l  the step s  in the 
deve lopment of a product up to the point of market ing-- that i s , 
the FDA concentrates on determining whether a potential pro
duct i s  safe whi le the product is s ti l l  in the l abor atory or 
in clinical tr ial . By con tr a s t ,  for e ign regulatory agenc ie s 
pay re lative ly greater attention to the pos t-marketing effects 
of drugs . The ir phi losophy i s  tha t the be tter te st ot drug 
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safe ty i s  experience with the product onc e it i s  in use by 
a large populati on of pa tients . As a resul t of thi s  alterna
tive approach , some foreign countries te nd to have better 
post-marketing surveillance sys tems for therapeu tic druqs 
than the Uni ted S tates .  Any steps that miqht impair the 
access of both the America n druq manufac turers and . the 
medica l  communi ty to this distinctive source of druq sa fety 
informa ti on would deprive thi s  country of important kno wledqe 
it i s  not now a dequately obta i ninq from u. s. sources . Any 
significant weakeninq o f  the overseas linka qes of the 
in ternationally-or iente d pharmaceutical ma nufac turers raises 
this final worrisome pos sibil ity .  
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TABLE 1 Partial List of Pharuceutical Products Introduced Since 1960 and Marketed in u . s .  by Foreign-Baaed Caaapanies 

Trade llule 

Libr i\1111 chlordiazepoxide 

Val i\1111 diazepa111 

Inderal propranalol 

Atraaaid chlofibrata 

Xylocaine l idocaine 

Alupent Mtaprotaranol 

Catapres c lonidina 

Bricanyl terbuta lin 

Brethine terbutal in 

Intel cromolyn sodi\1111 

Totacil lin ampic i l l i n  

Rifadin rifampin 

Illluran azathioprine 

Septra tr imethoprim and 
sulfamethoxazola 

Bactrim trt.ethoprim and 
sulfamethoxazola 

Adriamyc in doxorubic in-HCl 

La six furosemide 

Indication 

anti-anxiety 
anti-epileptic 

anti-anxiety 
anti-epileptic 

hyperten s ion, angina and 
arrhythymias by b-blockade 

artharoac lerosis prophy
lactic by blood 
cholesterol lowering 

local anaesthetic and 
cardiac arrhythymias 

antiasthmatic 
bronchodilator 

high blood pressure 

antiasthma tic 
bronchod ilator 

antiastlaat ic 
bronchodilator 

ant iasthma tic 

bacter ial d i seases 

pulmonary tuberculosis 

immunosuppress ion for 
transplants 

urinary tract infections 

urinary tract infections 

antitUIIIOr 

d iuretic 

U . S .  COIIIpanY 

Rocha Laboratories 
Nutley, N . J .  

Roc he  Laboratories 
IIUtlay, N . J .  

Ayarst Laborator ies 
!law York , N . Y .  

Ayarst Laboratories 
Haw York , 11. Y .  

Astra Pharmaceutica l 
Products , Worcester , Mass . 

Boehr inger Inglaheim Ltd . 
Elmsford , N . Y .  

Boehringer Inqlahaim Ltd . 
Elmsford , 11. Y .  

Astra Pharmaceutical 
Products , Worcester , Mass . 

C iba Pharmaceutical Co . 
s-i t ,  N . J .  

F i sons Corporation 
Bedford , Mas s .  

Beecham Laboratories 
Div . Beecham Inc . 
Bristol , Tenn . 

Dow Pharmaceuticals 
Indianapolis , Ind . 

Burroughs Wellcome Co .  
Research Triangle Park , 
N . C .  (discoverers) 

Burroughs Wellc0111e Co . 
Research Triangle Park , 
N . C .  (di scoverers) 

Rocha Laborator ies 
IIUtlay, N . J . 

Adria 
Wilminqton , Del . 

Hoechst Pharmaceuticals 
Inc . , Hew Jersey 

Parent Co!!lpanx 

Hoffmann-LaRoche Inc . 
Basl e ,  SWitzerland 

Hoffmann-LaRoche Inc . 
Basla , SWitzerland 

American Home Products 
origina l ly discovered in 
England ICI developed in 
canada (Ayarst) 

American Holl8 Products 
originally di scovered in 
England ICI developed in 
canada (Ayerat) 

Astra-AB 
Stockholm , SWeden 

Boehringer Inglehe im Ltd . 
Germany 

Boehringer Inqleheim Ltd . 
Germany 

Astra-AB 
Stockholm, Sweden 

C iba-Ge igy Corporation 
Basle , SWitzerland 

F i aons Ltd . 
England 

Beecham Group Ltd . 
England 

Lepetit- Italy 
( subsequently acquired 

by Dow Chemica l )  

Wellcome Foundation 
England (developers) 

Wellcome Foundation 
England (developers) 

Hoffmann-LaRoche Ltd . 
Ba sle , SWitzerland 

Montedi aon-Harculas 
Discovered by Farmital i& 
Div . of Montediaon 

Farbwerke Hoechst , A . G .  
Germany 

SOURCE :  Foreign Direct Investors in the United State s ,  u . s .  Department of ec-arce , OCtober 197 3 ,  and other 
publ ished material s .  
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2. ELECTRONICS , COMPUTERS , AND SCIENTIFIC INSTRUMENTS 

As it happens in the other industries examined in the seminar s , 
there are certain special factors in the f ie lds of e lectronics , 
computers , and scientif i c  instruments that inf luence the ways 
in whi ch technology i s  trans ferred . According to the seminar 
participants , one factor in the tran s fe r  of these techno logies 
predominates over those that other indus tries cons ider to be 
vital , such as bas i c  inventions or patents , which are wide ly 
disseminated through pub li cations , con ferences , conversations 
among techno logists , patent regi s trations , and movements of 
highly trained experts between companies . The critical 
technical e lement is the " know-how" - -the ski lls and exper iences 
that trans l ate bas ic knowledge into us able products . Ele ctronics 
is a proces s-oriented industry in which knowing how to make a 
product and make it work are es sential to achieving a payo f f . 

Most of the knowledge i s  proprietary and , the re fore , kept from 
outsider s .  Moreover , because of the rapidity with which bas i c  
inventions occur an d  applied know-how change s i n  thi s  fie ld , 
this knowledge i s  often diffi cult to acqu ire or transfer 
through l i censing . The re sult i s  that acqui s iti on or new 
direct inve stment i s  often nece s s ary to ob tain such knowledge . 
S ince this condition pertains to the industry wor ldwide , the 
seminar participants expres sed l ittle concern about direct 
investments by fore ign companies in the United S tates . Some 
of the participants are as soc i ated with compan ies that are 
foreign d irect inves tors abroad and , consequent ly , have a 
strong interest in unobstructed two-way technology f lows . 
Additional ly ,  many o f  them are involved in l ic�ns ing and 
reciprocal l i cens ing agreements wi th fore i gn f 1rms . They are 

accustomed to continuing exchanges of technology with their 
counterparts abroad--whether in an act ive way or by a more 
pass ive procedure , such as a " l istening-post "  or " friendly 
rel ationship . " 

Another re ason for this pos itive attitude toward fore ign 
direct inve stment s tems from the extreme heterogene ity of the 
industry in the United State s . With many firms , some of them 
quite smal l ,  the industry cannot be character ized as an 
oligopoly . Hence , foreign direct inves tment in the United 
State s has usually cons i sted of estab l i shing or acquiring 
re lative ly small firms to f i l l  parti cul ar niches or functions 
that are of minor intere s t  to American f irms . For the ir part , 
u.s. companies have not attempted to ach ieve the impos s ib le 
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task o f  cove ring the ent ire field . Moreover , the s eminar 
participants c laimed that fore ign acquisition has been 
limited large ly to pick ing up Amer ican firms with serious 
bus ines s  prob lems rather than those in a strong pos ition . 

Turning to the relationship betwee� technolo9¥ flows �d 
. 

foreign direct investment , the sem7nar parti�1pants ma1n�a1ned 

that such investment plays but a m1nor role 1n trans ferr 1ng the 

technology as sociated with computer � electronic� and scient i f ic 

instruments . This technology is trans ferred mainly th rough a 
var iety of alternate channe l s , which include scienti fic 
publi cations and meetings , international tr ade , l icens ing , 
technical exchange agreements ,  and management contracts . Each 
trans fer method carries with it certain virtues and l imitations . 
Foreign direct investment offer s the most decis ive advantage 
when it comes to trans ferr ing the e s s ential " soft" technology 
of proce s s  engineering , management , and marketing . 

Foreign direct investment in the United S tates often il lus tr ates 
the clas sical case of a foreign f irm ' s  expansion into the 
American business community . Usually the company ' s  first ven
ture involve s exporting to the United S tate s , then estab l ishing 
a warehous ing and servicing br anch to provide regular , order ly , 
and rel iab le as s i s tance to its customers . Later on it wi ll 
decide that the enormous size of the American market , coupled 
with fe ars that the United States may adopt protectionist 
policies against certain imports and that trade conditions at 
home may become uncertain , j ustify , fir st , an assembly plant , 
then a production f aci lity , and , final ly , some applied R&D . 
Along the way , foreign contributions to u.s. hard and soft 
technolog ies in product , process ,  management , and marketing 
keep increas ing . Hence , the other modes of technology trans
fer may be perceived as ultimate ly having a potential for 
direct investment in the United State s , with a consequent 
impact on technology trans fer . 

Sony provides a good example of thi s  gradual evolution . After 
exporting to the United States for a number of year s , Sony is 
about to statt up a new as semb ly plant in Alabama , augmenting 
its present oper ation in Californi a ,  thus moving toward full-
fledged involvement in u .s. industry. 

· 

In th i s  connection ,  the seminar participants stated th at in 
the long run large forei gn companies wi l l  not s ucceed in 
Amer ica without performing some of their R&D in the United 
States . At th at point , however , u.s. firms wi ll benefit from 
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the " fallout " o f  s uch R&D . I t  w i l l  be more vis ib le and avail
ab le , and this wi l l  result i n  an increas e in the general stock 
of know�edge within the United S tates . 

1'echnoloqy Flows in the Indus·try 

There are numerous examples of technology flow in this 
industry--specifically : 

o One of the most sophisticated i s  the EMI Scanner , a 
radiological device , using a bui lt-in c omputer ,  that produces 
cros s - section images of internal body structures , including 
the brain , to detect tumors , les ions , and other soft-tissue 
abnormal ties never be fore vi s ib le on conventional x-rays . 
Introduced in 19 7 2  by Britain ' s  EMI Ltd . , it i s  now as semb led 
at an EMI subs i di ary in I l l inoi s . 

o Phi l ip s  N . V .  ( the Dutch parent company ) acquired 
Magnavox a few . years ago . Whi le Magnavox appe ared to be 
having bus ine s s  prob lems at the time , it had pockets of 
technological strength in such are as as security and naviga
tion electronics . Already helping Magn avox to overcome 
prob lems , Phi l ips N . V .  wi ll probably bring its new video-disc 
technology to its American subsidi ary . 

o Phi lips N . V .  has als o  h ad a long- standing contr o l l ing 
intere s t  in North American Philips . OVe r the ye ars , the u.s. 
company has acquired a number of smaller companies , many in 
the fields of e lectronics , consumer products ,  and medical and 
scient i fic ins truments , as we l l  as some unre l ated others , such 
as animal drug s . Although te chnology has f lowed in both 
directions between Phi l ips N. V. and Phi l ips N . A . , the gre at 
preponderance has been toward the United S tate s . Thi s  has 
accelerated in the last two or three ye ars , as the coordina
tion of R&D between the American company and the Dutch parent 
has been greatly tightened , prior to thi s , the l i aison was 
quite loose . 

0 Sony . i s  as semb ling TV sets in San Diego us ing its 
unique Tr initron tube . Although th is technology is now wel l  
known i n  the United State s , American manufacturers have not 
attempted to l icense the tube from Sony because of their 
commitment to alternative te chnologies and continuing 
uncertainty about the superiority of the Trini tron system . 
The Sony venture was perceived by the seminar partic ipants 
principal ly as a Japanese commercial b ridgehead in the 
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United S tates . Although Sony mainly assembles TV sets in 
Amer ica , the indus try be lieves that the Japanes e  company 
wil l  also export its improved production processes into 
the United States in order to keep down the costs and to 
overcome the shortages of materi als at home . Some seminar 
parti cipants observed that Sony has taken seriously the 
threat of u .s .  protection i sm ( e . g . , the Hartke-Burke b i l l ) , 
and opened an American plant for this reason rather than 
for s ignif icant cos ts and technological advantages .  

o A " two- flow" example i s  provided by P le s s ey ' s 
acquis ition of Al loys Unl imi ted , whi ch was having serious 
bus ines s  prob lems during the e ar ly 1 9 7 0 ' s . Th is American 
subs idi ary is  now engaged in e lectronic product development 
and appl ications engineer ing work for the worldwide activities 
of P les sey , though it also benef its from the bas i c  research 
done by the parent company in Britain . Even s o ,  the R&D 
center of the American subsidiary has worldwide respons ibility 
for such products as semiconductor packaging . 

o Germany • s Nixdorf AG , wh ich makes computers and other 
e lectronic products , acquired an American firm in 19 7 3  for 
some of the parts it needed for production at home . However ,  
some of the f ini shed products are returned for s a le in the 
United State s . With financi al support from the German 
parent , the u.s . subsidiary (Nixdorf Computers , Inc . ) continues 
to expand its appl ied R&D work . 

o In 19 7 4  the consumer electronics divi s ion of Motorola 
was acquired by Matsushi ta-Panasonic , Japan ' s  largest 
manuf acturer of consumer e le ctric and electronic products . 
Although Motorol a  had f irst- rate Quas ar TV set techno logy , 
the company had lets its production f aci lities run down . The 
Japanese f i rm  is now in a pos ition to b rinq improved production 
proce s s e s , including automated line s , to a good Ame rican tech
nology . Its present contr ibution , however , sti ll centers on 
the as semb ly in the Uni ted S tates of knocked-down products 
imported from As ia . In thi s  regard , the seminar p arti cipants 
repeated ly emphas i zed that Japanese investors are bringing 
new production techniques that are advances on Amer ican ones . 
In the proce s s  of expanding and moderni z ing their industr ial 
base , the Japanes e  have bui lt very l arge and modern factor ies , 
often with a high degree of automation , to serve domestic and 
foreign marke ts . Matsush ita-Panasoni c ,  far example , is  
regarded as a " fo l lower company " that does not innovate much 
in the are a o f  new products . Instead , the company as sume s  a 
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•trong market pos ition after a reasonable period o f  time by 
•impli fying the design and production of recently introduced 
products ,  thereby facilitating automation and sharply reducing 
manufacturing cos t s . Thi s kind of technological innovation 
i• introduced in large foreign plants such as the ones started 
or acquired in the United States . The seminar participants 
saw this as a specific example of how fore ign inve stors 
contribute to American manufacturing capab i l ity and e f fi ciency 
by reducing material and labor requirements--an importan t  
development i n  a period of material shortages , inf lation , and 
keen international competition . ( In connection with the 
subj ect of production technology , one seminar participant 
noted that some Japanese investors are re luctant to show the ir 
factories to vi sitors who could learn about their production 
methods--a practice that many Amer ican f irms have provided 
for foreign engineers and managers eager to learn about u.s. 
production methods s ince World War I I . )  

0 Akai Ameri ca is an example of how foreigners often 
bring in " soft" technologie s in the f ie ld of marketing . The 
firm is a Japanese-owned subsidiary that engages not only in 
product deve lopment , but also in training its u.s. personnel 
to service the warrantie s connected with the s ale of hi- fi 
products imported from Japan . 

o The participation of Fuj itsu , Ltd . , in Amdah l  was the 
main example cited of a technology outflow re sulting from 
foreign direct investment . Fuj itsu i s  the leading Japanese 
computer f irm , and Amdahl is a small company founded by a 
former IBM employee to deve lop advanced compute rs . In the 
early " l9 70 ' s  Amdahl ' s  di f ficulty in rais ing venture capi tal 
in the u.s. market imperi led the new f irm .  Fuj itsu bought 
22 percent of Amdah l and presently has the right to increase 
its participation to 39 percent . Wh i le the survival of Amdahl 
benefits American technology-- and ,  therefore , may be viewed 
as augmenting u . s .  technological stock--it also represents a 
case of outf low to a large Japane se computer firm that gained 
acces s  �o advanced Amer ican computer technology . Fuj itsu ' s  
participation in Amdahl enhance s  Japan ' s  capacity to manu
facture such computers and to eventual ly threaten u.s. 
export markets in As i a .  

o I n  the industrial proce s s -control field , one seminar 
participant concluded that unti l recently technology outf lows 
due to foreign direct inves tment in the Un ited States had 
been too smal l to be s ignificant . However , he mentioned that 
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Farbwerke Hoechs t had re cently invested in South Carolina 
textile plants where computers were being u sed in process 
control . The foreign firm is now implementing this advance 
in West Germany , us ing u. s. computers for the purpose . In 
this way , u . s . equipment is being introduced in an old 
indus try whe re it was cons idered likely that German computer 
makers would be dominant . The result has been a net economic 
gain for the United States . 

Despite the paucity of examples of technology out f lows from 
foreign direct inve stment , the seminar parti cipants decided 
there were a number of cases where foreign firms have used 
their American operation--whether acquired or started from 
scratch--to reinforce their own dome stic R&D capab i lity and , 
thereby , expanded their " g lobal reach , "  with a concomi tant 
and pos s ib ly negative impact on u.s. competitivenes s  around 
the wor ld . 

Assessing the Balance of Technology Flows 

In cons idering the overall balance between inward and outward 
flows in this s egment of Amer ican industry , the seminar 
participants tended to form an intuit ive consensus that the 
net technology flow associated with foreign direct inves tment 
was inward .  However , they did not cons ider it pos s ib le to 
provide any substantiation of this or make meaning ful j udg
ments as to the pos itive or negative value of the net f low 
to the Uni ted States . Yet they seemed to agree that foreign 
technology f lows into the United S t ate s are increas ing 
re lative to the past when Ameri can technology predominated . 
Sti l l , the movement i s  not exclus ive ly re lated to fore ign 
direct investment in the United States because technology 
sti l l  f lows mainly through imports , technical agreements ,  
and l i censing arrangements .  

Notwiths tanding , the participants were not over ly concerned 
with the precise balance of technological f lows . Ins te ad , 
they s tressed that the narrowing of the " te chnology gap " 
between the United States and other advanced indus trial 
countries--whether achieved by foreign direct investment or 
by other means--is h igh ly de s i rab le . For one thing , it 
fos ters the s ale of u. s .  products ab road when the se products 
depend on the demands of increas ingly sophisticated customers 
overseas . Bes ides , foreign technological s ophistication 
enhances the quality of the technical e xchanges among 
advanced countries--a s ituation that redounds to the 
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advantage of the United States , which cannot realistically 
claim to be se lf-sufficient in all technologies . 

Technology as a Motivating For ce 

The seminar parti cipants s aid strongly that technology is only 
one of many forces that motivate foreign direct inve stment in 
tbis complex industry , and that at present it is prob ab ly not 
the main one . Same of the other forces that the participants 
l i s ted : 

o Marketing cons iderations--name ly ,  to be close to the 
l arge and af fluent American market , which is cons idered the 
•vanguard" in which new products acquire a suf f icient produc
tion b ase as we ll as market testing be fore introduction 
elsewhere . S In addition , it is cons idered important to 
locate in the United S tates to adapt foreign products to 
American needs and to provide the prompt , rel i ab le service 
expected by American customers . 

o The ef fect of the United States as a " melting pot "  
whe re technologies are r apidly di f fused , understood , and 
shared-- at leas t  as f ar as general s cientific knowledge is 
concerned .  Thi s  is a function of the strong infras t ructure 
of educational , research , profe s s ional , and communications 
systems operating in this country . 

o The rel ative economic conservatism and pol itical 
stability of the United States . These are attractive to 
those fore ign inves tors who are disturbed by certain political , 
economic , and social conditions in the wor ld--e . g . , in 
Western Europe where many restrictions exis t  on pricing and 
capital movements and where worker s  and governments are 
obtaining greater managerial , s upervi sory, and countervai l ing 
power s  on boards of directors and day- to-day operations . 

o The devaluations of the dol l ar iD 19 7 1  and 19 7 3 , as 
well as the high rate of inf l ation ab road that has increased 
foreign cos�s and prices absolutely and �lative ly ,  have 

5 .  In a study by Michael Jedel and Duane Kuj awa of Georgia 
Stat� Uni!ers i ty , Management and Emplo�t Practice s of 
Fore1.gn Dl.rect Inves tors in the United s tes , Office of 
International Finance and Investment , u . s. Department of 
Commerce , March 1 9 7 6 , a maj ority o f  the respondents also 
emphasized this argument .  
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been s trong incentives for forei�n inves tment in the United 
States . To many fore ign compan1es and individuals , direct 
investment in the United States appe ars attractive--especially 
when coupled with the bargain acquis i tion prices of some 
distressed American companies . 

Although the seminar participants claimed that technology was 
not now a maj or motivating force , they stated that this 
s i tuation cou ld be changing . Thus , i f  foreign firms want to 
obtain such advanced American technology as the new integrated 
circui t technology used in computers , radios , TV sets , and 
digital watches ,  they now have to deve lop it in the Uni ted 
S tates ( "where the action i s " ) , acquire American companie s ,  or 
team up with them . Already same fore ign acqu i s itions of u.s. 
firms ref lect the critical need to move fast in new areas of 
technology . Digital watche s provide a good example , be cause 
American te chnology is  way ahead in this f ield and foreigners 
( e . g . , the Japanese ) can hardly hope to catch up by s t art ing 
from s cr atch . At the s ame time , intense compe tition in the 
United S tates makes same American manufacturers quite 
vu lner ab le to takeover or at least pl ace s  them in need of 
further financial support through j oint ventures in order 
to expand production and research . Thus , Front ier 
Electroni cs , for instance , was acquired by a Japanese f i rm  
eager t o  acquire digital watch technology . Another case in 
point is Murata , a Japane se company that has invested in 
Oak Industr ies to obtain the ferrite s  for its electronic 
products . 

Foreign Control and Technology Trans fers 

No conclus ive evidence was presented dur ing the seminar on 
the extent to which fore ign control affects technology 
trans fer , apart from the obvious point that maj or ity or fu ll 
ownership provides foreigners with more leeway than minority 
arrangements and that what ultimate ly determines whether 
the fore ign f i rm  will control the s ituati on is  how critical 
its involvement i s  perce ived to be . Thus , an American f irm 
badly pres sed for venture capital , whi ch it can only 
obtain from outs ider s , will almo s t  ce rtainly have to grant 
its fore ign partner various techno logical conces s ions ( as in 
the Amdahl-Fuj itsu case ) . 

However ,  the plight of the small technology-b ased company should 
not be overs tre s sed . Some small companies have had prob lems 
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that are complete ly unrelated t o  fore ign direct investment :  
others have been in such a condition that only a foreign 
investor could s ave them . Some of these firms could not have 
been res cued by large American companies . Antitrust cons ider a
tions would have forbidden or , at leas t ,  compl icated such 
acquis itions as reducing competition in the United State s . 
By contras t ,  fore i gn acquisition tends to maintain and even 
enhance the number and quality of competitors .  

· "Capital· Infus ions from Abroad 

The financial contribution of foreign investor s--mainly West 
European and Japanese--was s tressed repeatedly at this seminar . 
The consensus o f  opinion seemed to be that fore ign investors 
have made an important contribution to Amer ican R& D by main
taining or even upgrading it through c ap ital infusions . As 
the seminar parti cipants s aw it , the United S tates now suffers 
from a lack of venture capital , fol lowing the maj or dec line in 
the stock market s ince 19 6 8 : and the Ameri can banking community 
is not very active or adventures ome in thi s  are a .  

Foreigners , however , manage to bring i n  capital more readily 
because ( 1 )  the United States is a high prior ity market ; 
( 2) fore ign banks--pr ivate and public-- are more accus tomed to 
providing intermedi ate and long- term funds for expansion 
( cheap government loans as well as subs idies are also often 
avai lable in this conne ction ) ; ( 3 )  l ike Ameri can� they have 
ready acces s to the Eurodollar market : ( 4 ) they are accus tomed 
to working with h igher debt-equity ratios , wh ich min imize their 
need for profits as a source of inve s tment funds . 

In this context , u.s. firms , faced with a choice between going 
under for -lack of domestic venture capital or accepting foreign 
participation , normal ly choose the latter-- and th is s ituation 
promises to l as t  as long as America ' s  f inanci al markets remain 
weak . 

To the extent that foreign investors succeed in rescuing these 
companies with infus ions of capital , technology , and managemen� 
the American e conomy wil l  bene f it because this he lps maintain-
and poss ibly improve--the exi sting u.s. technological stock . 
Seen from thi s  perspect ive , the Amdahl-Fuj itsu comb ination 
represents a case of augmenting the u.s. technologi cal stock 
through a financial rather than a technology in flow .  Fuj itsu , 
which had received a $ 10 0  mi llion s ub s idy from the Japanese 
government to deve lop s imi lar computers , teamed up wi th Amdahl--
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first , in 19 71 , by sharing production-engineering information 
and then , in 19 72 , by infus ing some $ 2 2  mi ll ion into Amdahl .  
A cross-licens ing agreement was s igned in 19 7 2 , resulting in 
what appeared to be essentially an outflow favoring the 
Japanese partner ,  and in 19 7 3  a j oint venture for internation
al s ales was announced .  But when IBM ' s engineering rendered 
its re al-memory model obsolete , Amdahl needed some $ 20 mi llion 
to $30  mi llion more to deve lop new products . A publ ic sale of 
s tock fai led and Amdah l  turned again to Fuj itsu to double its 
inves tment in 19 7 4 . Stil l , i t  appears that Fu j itsu did not 
take undue advantage of Amdahl ' s  s ituation , reali z ing that an 
onerous , one-s ided transaction would have ultimate ly impaired 
the American f irm ' s  contribution . ( There also is German and 
American money invested in Amdahl . )  

Even so , one seminar parti cipant deplored the absence of a na
tional program or any " solutions " to prevent foreign takeovers 
of we ak American companie s .  He noted that Amdahl had to cross
license its technology with that of Fuj itsu on a royalty- free 
bas is . Should the link have been with , say , Honeywe l l , the 
bus ine s s  would have at le ast stayed in u.s. hands . After 19 7 1  
it was clear that American companies and investors were not 
interes ted in b acking Amdah l , poss ib ly because it was not 
considered profitable . Fu j itsu concluded otherwise . It is  
not clear at thi s  point in the Amdah l-Fuj itsu case , at least , 
whether fqreign inves tors have a better track record of spotting 
and backing promis ing newcomers in thi s  highly competitive 
industr i al sector . 

Several other examples were cited of the way in whi ch foreign 
investors have contributed to Amer ican R&D : 

0 I/O Devices , a small New Jersey electronics firm , was 
operating at a los s . Thi s  led it to cede 5 3  percent ownership 
to Japan ' s  Ricoh Company in 19 72 for close to $ 8 0 0 , 0 0 0 , part 
of which was paid by cance ll ing a security owed by Ri coh . This 
i llustrates again the case of a foreign firm interested in 
nascent high te chnology and acquiring it through f inancial 
links with an American f i rm experiencing serious dif ficulties . 

o Computer Optics gr anted a license to Daini Seikosha 
when this Japanese company agreed to cance l a $ 1 35 , 0 0 0  debt . 
By Octobe r 19 7 5 , this firm and another Japanese f irm he ld 
9 4  percent of Computer Optics , whi ch was making cathode-ray 
tube displays but experiencing problems in raising capital . 
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• Camputest was acquired by West Germany ' s Siemens AG 
for close to $5  million in 19 7 3 .  This u . s .  maker of digital 
computer core memories and test equipment suf fered from a 
sales lag . At the s ame  tim� the emergence of new memory 
technologies as well as changing customer requirements 
demanded that large investments had to be made in R&D , and 
Siemens AG he lped to finance these . 

• Dickson E lectronics Corporation made zener diodes , 
tes t-recovery rectifiers , tantalum capacitors , and hybrid 
circuits 1 it also held a variety of patents relating to 
semiconductors and e lectronic circuits - - typically in competi
tion with many other firms and not wi th any particularly 
unique technology . I t  had problems wi th s ales and profi ts 
unti l  19 7 3 . Its product l ine remained narrow , and i ts debt 
structure was uncomfortable , given the highly volati le nature 
of the industry . I t  needed a wealthy parent company for 
survival and growth 1 and it found i t  in S iemens Capital 
Corporation , a subs idiary of Siemens AG, which made a success
ful tender for Dickson in 19 7 4 . 

One intriguing ques tion centered on why fore igners can make 
a go of u . s .  f irms and plants that Americans can no longer 
operate profi tably .  Whi le some of the seminar participants 
cauti oned against premature answers to this question because 
experience in such matters is still re latively new , there was 
agreement that the success of foreign takeovers and partner
ships could be explained in terms of manufacturing and market
ing contributions . In some cases , Japanese firms some times 
bring in improved pr oduction proce s ses refined at home . On 
the marketing side , many acquisi tions are of firms that manu
facture intermediate products for shipment back to the home 
country ,  where these are incorporated into final products . 
So , in this context, the u . s .  subsidiaries obtain captive 
foreign marke ts whi ch they did no t have before . Bes ides , 
by inves ting in the United States for assembly or production , 
foreigners may be able to se l l  their wares in America , where 
they were once res trained by various "Buy American •  laws and 
clauses related to national de fense and market protection . 
The Siemens and Nixdorf acquisitions seem to be long in this 
category . 

Still , it was suggested in the seminar that American firms 
may be les s  capable of financing new R&D and modernizing old 
production facilities because of the previous ons laught of 
Japanese imports in this country , whi ch  reduced u . s .  prof it 
margins in consumer electronics . No doubt this helped bring 
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about .the acquis ition of the consumer e lectronics divis ions 
of Magnavox and Motorol a . Hence , foreign direct inves tment 
is partly attributable to the international trade of fensive 
from abroad . 

Lookinq Ahead : The Pollet Implications 

In drawing conclusions about the overall impact of fore ign 
dire ct investment in the u.s. computer and e lectronics sector , 
the seminar participants agreed that unti l now fore ign 
investors have contributed main ly in two ways : 

1 .  Through the i r  infus i on o f  venture capi tal . 

2 .  By introducing new technologies ( i f  on ly 
through imports ) .  These te chnologies have served 
to spur Ameri can research because they have forced 
u . s .  f i rms  to upgrade thei r  te chnologi cal 
capabi lities in order to be competitive . 

But the participants also pointed out that foreign investors 
have introduced new products in the United States and that 
they have he lped keep pri ce s  down by locating in the United 
States and , thereby , offsetting the ris ing cost of foreign 
imports resulting f rom the two succe s s ive deva luations of the 
dol lar , increas ing labor costs abroad , and soaring interna
tional transportation rate s . 

The seminar participants identi fied two are as where fore ign 
technology is growing rapidly and may ultimate ly lead to 
additional foreign inves tments in the United State s , even 
though most of it is now trans ferred through imports .  

1 .  A study by the Automation Re s earch Council has 
revealed that the West Germans and Japanese are 
investing heavily in automation ,  with government 
support , and thus may be come even fie rcer competitors . 
They are deve loping thi s  technology in order to reduce 
in-proces s inventories as we ll as to reduce l abor cos ts 
aimed at dive rs i fying thei r  export c apabi li tie s , 
and , in Jap an , out of the need to grow with non
polluting industries .  The participants agreed that 
thi s  deve lopment gives additional s ub s tance to the 
need to maintain open technology f lows so that u.s. 
firms can bene f i t  f rom technical developments in 
other parts of the world . 
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2 .  British , French , German , an d  Dutch companies are 
strong in the medical equipment field , where they 
have developed advanced scanners and pattern-readers 
that are now exported to the United States . The 
participants emphas ized that the Uni ted State s can 
only benefit from greater te chnologi cal exchanges 
with foreign firma in such developments . 

The seminar participants concluded that , as a matter of 
public pol icy , it would be unwise to res trict technology 
transfers through direct inve stment or any other means 
(outside of a few defense-related sectors ) . The parti cipants 
stated that the United States cannot become sel f-suf f i cient 
in technology but mus t  speci ali ze in what it can do best and 
obtain the rest from abroad , poss ib ly through d i rect inves tment 
in the United States . After all , the e le ctronics fie ld i s 
large , complex , and changing ,  and it contains many niches for 
all sorts of companies , including those from abroad . 
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4 1  . . . 

3·. · · NON-ELECTRICAL MACH INERY . 

In examining the relationship between foreign direct invest
ment and teChnology trans fer in the non-electrical machinery 
industry , it is important to recognize that there are differ
ent kinds of teChnology and that each holds special prpblems 
associated with its trans fer . These are presented below as 
they were summarized by one of the seminar participants . 

TYPE OP 
'l'ECHNOLOGY 

Product 

Application 

Process 

· OIRONOLOGY. · · · · . · · SPECIAL. TRANSFER PROBLEMS 

·First phase 

Second phase 

Third phase 

Relatively s tandard and e asy 
to trans fer through licens
ing , worldwide spread 

Very di fficult to transfer , 
very localized in terms of 
special needs J little inter
national spread , need to be 
close to customers 

Or iginates from many sources , 
proprietary technology eas ier 
to trans fer through sub s id
iaries than through 
licensees 

The essential point about this breakdown is that , for this 
industry at least , foreign direct investment is often a better 
way of transferring or acquiring process and application 
technologies because their success ful transplantation is 
closely linked to local conditions and cultural traditions . 
Product technology , on the other hand ,  i s  more readi ly 
trans ferab le through licens ing . 

During the seminar the point was repeatedly made that--as in 
many other industries--new technologies quickly spread around 
the world in one form or another--through imports , licensing , 
direct investment , etc . --unless they are closely related to 
special local circumstances ( such as tractors suited only for 
small landholdin9s ) . In this respect , consider the increased 
attempts by mult1national firms to deve lop industrial machinery 
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that c an  be produced and s old in many markets with rel atively 
minor adaptations , instead of the pr actice of e ach national 
subsidi ary deve loping its own products to meet the nee ds of 
the parti cular country . 

The seminar participants stres sed the importance of timing in 
the transfer of thi s  kind of industri al technology . There 
seems l ittle doubt that sooner or later most foreign countries 
wil l  le arn how to make a particu lar piece of equipment , but 
for some of them it i s  s alient to know how to do it now .  
Hence , such moves as acquiring Amer i can f i rms o r  investing 
anew in the United States need to be understood in terms of 
the perceived urgency to remain competitive . Thi s  applies 
equally to u.s. firms buying or licens ing from fore ign f irms . 

Thus , the seminar participants agreed that there were some 
prevalent myths about technology trans fer that ought to be 
dispe lled : 

• That technology can be contained and conce aled , when , 
in fact , there are numerous leaks and dis closures through 
publications , sympos i a ,  personne l mob i lity , " reverse engineering " 
of competitive products , and specialty houses that s e l l  machinery . 
Proces s  technology i s  e as ier to conceal . 

• That the Uni ted States can be self-suf ficient in 
technology , whe� in f act , the resources do not exist for 
achieving this ; and , in any cas e , fore ign firms cannot be 
stopped from deve loping their real technologi cal strengths . 

• That foreign f i rms buy into distres sed u.s. firms at 
bargain pri ces , with no subsequent advantages to Amer ican 
technology , whe� in fact , there are sometimes no alternatives 
to this . Be side s , these firms have often coupled thei r  
technology t o  a s imi lar technology in the United State s , 
thereby improving the overall re sult . For example , the 
Japanese were ab le to improve on automob i le tire technology 
developed in the Uni ted State s , thereby reducing the cost of 
tires used in Ameri ca ' s  farm and constructi on equ ipment . The 
pl ain truth i s , the s eminar participants observed , the b irth ,  
growth , decl ine , and death of individual American f irms 
cons ti tutes a normal bus iness cycle that is only partly 
rel ated to foreign direct inve stment . 

• That a foreign company typically drains o f f  more 
technology than it supplies , when , in fact , the preponde rance 
of cases fe atures a net f low of technology outward from the 
corporate home base . 
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It is not surpris ing that the participants at this seminar , 
although aware of the competi tion generated by non-u . s . 
technology , generally f avored such inf lows and were not 
troubled by the concomi tant outflows . Moreover ,  whi le they 
stressed that direct investment is not now the maj or channe l 
for such transfers , they concluded that its importance was 
increas ing . 

· Tet:hnoloqy Flows· 'in the· Indus try 

Although the seminar participants recognized that foreigners 
contributed to Ameri can technology in many ways not linked to 
direct inves tment--e . g . , through imports ,  technical exchanges 
and l i cens ing with foreign f i rms , and the " li s tening-post "  
function o f  u . s .  subsidiaries abroad--they identif ied a number 
of pos itive inflow s  in addi tion to those made by such old
timers as the AB SKF Sweden , the gi ant roller be aring company . 

o Canada ' s  International Nickel has been in the lead in 
specialty nicke l alloys , developing most of that te chnology in 
the United States and exporting abroad . I t  also h as cros s
licensing arrangements with the French company Le Nicke l . 

o Canada ' s  Massey-Ferguson does R&D work in the United 
States that is related to farm and construction equipment ; 
its United Kingdom s ub sidiary , Perk ins Engines , engages in 
assembly and manuf acturing in the United S tates although 
Perkins ' R&D is done in Great Br itain . 

o Kockum Industrie s ,  Inc . , a Swedish s awmi ll equipment 
firm , produces and handles a variety of products in the United 
States , some of whi ch are imported from Sweden and Canada . 
The R&D mis s i on at the u . s . operation concentr ates on wood 
chippers and chip-handling equipment ( pos s ib ly as a r e f le ction 
of special Ameri can needs in . this are a) and serves the company ' s  
worldwide markets for these products .  

o Japan ' s  Nip�on Miniature Bearing Company has acquired 
a plant in C�liforn1 a previous ly owned by SKF Industries , Inc . , 
the u . s .  subs idiary of AB SKF Sweden . It i s  too soon to te l l  
whether the production improvements and employee-motivation 
techniques--the stre s s  on j ob security and te amwork and loya lty 
to the firm--imported f rom Japan wi l l  re ally pay off in terms 
of reduced production costs . ( See s ection 2 for a discuss ion 
of Japane se production innovations in the electronics industry . ) 
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o The long-wal l coal mining proces s has been used in 
Europe and Japan for many ye ars because the configur ation of 
mines there is usually deeper and narrower than those in the 
United States . Now that this technology i s  beginning to be 
used in those American mines whi ch resemb le many coal mines 
elsewhere , this equipment i s  being imported ( e . g . , from 
Bemscheidt of We st Germany ) and/or licensed to Ame ri can firms 
that also represent them ( e . g . , Joy , I ngers ol l-Rand) . Thi s is 
spurring u . s .  technological deve lopment ; in f act , the u . s .  
Bureau of Mines is  subs id i z ing resear ch in thi s  f i e ld . 

• European f i rms are strong in the compact ion of earth 
materials and have entered the u . s .  market through imports 
and licens ing arrangements . We st Germany ' s  Vibromax and 
Sweden ' s  Vibro P lus have licensed American f i rms to produce 
their vibratory compaction equipment . 

In additio� the seminar participants dis cussed a more general 
kind of in flow whi ch results when foreign proces ses and 
products are brought into the Un ited S tate s--namely , that the se 
not only he lp spur the deve lopment of u . s . technology by 
expos ing it to gre ater competi tion , but they educate Ameri can 
technologists about the " s tate of the art " elsewhere and give 
them a better slant on foreiqn products under actual operating 
conditions .  In this way , Americans can le arn more about the 
des ign and performance of a new product , and they can also 
obse rve how it meets new consumer needs . For example , coo ling 
systems account for most of the fai lures in tractor operations , 
and the avai labi lity of the Deutz air- cooled engine (manufac
tured by Klockner-Humboldt-Deutz in West Germany) provided an 
impetus for improving thi s  critical component in American 
tractors . 

Europeans put more emphas is on careful des ign for qua l ity 
per formance and on e s thetics , s aid a participant at the seminar , 
while Ame ricans s t ress being functional and achieving economical 
per formance . Exposure to European products may he lp spur 
American production in this direction , too • 

. 

In short , as one parti cipant pointed out , when a foreign firm 
market tests a te chn ical innovation in the United S tates and 
proves it succes s fu l  through expanding s a les , it has an 
important demons tr ation e f fect that can lead to technologi cal 
imitation . 

A few cases of negative out flows were mentioned dur ing the 
seminar , although the participants recogn i z ed that most of 
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these were balanced by exchanges between cross-licensors and 
between parent and subsidiary companies . 

• Envirotech , a u .s .  company in the pollution control 
field , has recently sold 2S percent of its s tock , as well as 
a maj ority of its European facilities , to a Dutch investment 
firm. Envirotech apparently needed cash , while the Dutch 
firm wanted to gain access to the technology . 

• West Germany ' s  Volkswagen acquired De lanai r  in 1 9 6 9  to 
provide its imported cars with air-conditioners . As this is 
an area where Europe remains weak ,  the u.s. technoloqy of 
automobile air-conditioners may we ll f ind its way overseas , 
even though Europe has not displayed any demand for this 
equipment . 

• Mi lroy-S ilor is a SO-SO j oint venture between Silor 
of France and Mi lroy Optical of the United States . The latter 
has a desirable proces s  technology for making s o ft contact 
lenses which the French firm wanted to acquire for its own 
line . 

• Bowmet was acquired by the French company Pechiney 
after the American firm had deve loped the technology of high
temperature precis ion castings for gas turbines . For its 
part , Pechiney has brought advanced aluminum-reduction processes 
to the United States . 

o The acquis ition of Sohio by British Petroleum (BP) 
combines the relative strengths of the two giant companies .  
The British firm is strong in exploration and supply , whi le 
Sohio has the necess ary distribution network . In technology , 
Sohio has · kept its own R&D capabi lity in petrochemicals , which 
is now available to the British , while BP is  developing its 
California-based BP-Alaska exploration technology . 

o One seminar participant regarded the u.s. Government 
as assisting the outflow of American technology through formal 
exchanges with the U . S . S . R. in the field of environmental 
protection . 

. . . . . . .  , ,  . . . .  
· Assessing the Balance of Technology Flows 

In a number of cases the seminar participants were unable to 
determine the net direction of technology f low between a 
foreign parent company and its u .s .  subsidiary because of 
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continuing interch anges whose nature varied substanti ally 
over time . In the food-machinery industry , for example , 
fore ign f i rms such as Baker-Perkins have had to invest in 
this country and e lsewhere because of the need to adapt 
products and processes to local conditions . (Bread , it seems , 
varies from country to country in its content , texture , and 
s ize . ) Therefore , an R&D appli cation capab i li ty is needed by 
mos t fore ign s ub s idiaries , although technologi cal exch anges 
obvious ly take place between the Brit ish parent company and 
the subsid i arie s . 

However , several partic ipants pointed out that such trans fers 
do not come eas i ly once the s ub s idi ary has acqu i red some research 
autonomy . Then a chauvanist attitude of " Not Invented Here " 
often leads to ignoring or rej ecting technologies deve loped in 
other parts o f  the glob al organ i z ation . Th i s , o f  cours e , can 
happen in any indus try and suggests the gener al obs ervation 
that te chnology trans fers among parts of a multinational 
corporation , whether inward or outward , should not be 
as sumed to be s imple or fri ctionle ss un less the company has a 
strong centrali zed structure . Beside s , many exchanges between 
the forei gn parent company and its American sub s id i ary are on 
a paying b as i s , s o  that tr ans fers of te chnology achieved thi s  
way are not free . 

The seminar parti cipants were unable to assess the balance in 
other cases : 

• Pol lution- control equipment , where the Europe ans had 
an early edge . The activated-s ludge proces s ,  for instance , 
was deve loped in England before World War I I , and there i s  the 
example of Dorr , the Dutch company , wh ich upgraded u . s . tech
nology by merging with Olive Filter . However , since the 
Clean Water Act of 19 6 5 , u . s .  regu l ations and subs idies have 
encouraged and supported Americans to outstrip the Europeans 
in appl ied anti-pollut ion technology , particul arly in proce s s  
control . 

In thi s field the seminar participants also identi fied two 
cases of foreign dire ct inve s tment that have not succeeded : 

1 .  The French f i rm  Degremont te amed up with Res earch 
Cottre l l  because the Amer ican company developed financ ial 
problems . But the French te chnology was not unique , and , 
confronted by competition , thi s  j oint venture has not 
been succes s fu l . 
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2 .  The Ger.man water-tre atment f i r.m  Pass avant launched 
Beloit-Pas s avant Corporation in order to break into the 
lucrative municipal wastewater market . The Ger.mans 
contributed proces s  know-how ,  although it was not 
unique . This j oint venture ultimately failed for lack 
of adequate application marketing , which is critical in 
this are a .  However , Pas s avant s t i l l  operate s in the 
Uni ted States , employing a high proportion of 
technologists . 

• S ciaky Brothers ,  Inc . , provide s an interesting 
illustration of the technological interchange between the u . s .  
and foreign parts of a company . Original ly a French f i rm , it 
moved to the Un ited States in World War I I , then res tored its 
French operations after the war . ( The whole enterprise is 
owned by one family , now n aturali zed u . s . citi z ens . )  The firm 
originally brought over French technology , but new we lding 
processes were also deve loped in France after the war-
principally the electron-beam we lding proce s s  invented by 
France ' s  atomic energy agency , but commercialized by Sciaky
France , and then tr ans ferred to the United States . In its 
applications to u . s .  industry , the American br anch h as re fine d  
the imported technology , thereby le ading t o  cont inual exchange s 
between the French and American branches of the company . Both 
sides maintain R&D faci lities , interchanging among themse lves 
and licens ing abroad . Recently , American automobi le makers 
have been producing sma ller cars that requi re c loser tolerance s  
an d  di f ferent demands on body des i gn and construction 
( inc luding we lding ) . S ince European car manufacturers have 
long made such cars under close tolerances , the French-deve loped 
Sci aky welding technology for compact c ar s  is be ing imported to 
the United States . Even so , the technology f low is not j ust 
from France to Amer ica . In the case of e le ctron-beam we lding 
of transmi s sion parts in Borg-Warner ' s  factory in the United 
Kingdom-- an early mass production application--all of the 
technical s upport , as we ll as the machine s , come from 
sci aky-u . s .  

• Hig�pres s ure hydraulics used for crane s , construction 
equipment , and e levators is a technology in whi ch Europeans 
are particul arly strong . Their machines are usually q�ieter 
and capable of meeting more stringent noise-abatement regula
tions . Both Poclain o f  France and Liebher r of West Germany 
export to the United States as wel l  as as semble their products 
in an American plant . 
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o Texti le machinery has rece ived a boost from the 
European lead in fashion and new textile des igns , with the 
doub le-knit ,  for example , providing a boon to Italian knitting 
machinery . In f act , if imports of such machine s  continue 
apace , the Italians may shi ft some of their production to the 
United States . 

o Fiat-Allis , Inc . , i s  a recent j oint venture o f  the 
Italian f irm F i at ( 2/3 ownership ) and the American Allis
Chalmers ( 1/3 owner ) . These two leading companies complement 
each other in terms of products and geographic coverage : 
Fiat is s trong in small machine s , especially in Europe as we ll 
as in Europe ' s  traditional markets ab roa� while Allis-Chalmers 
is we l l-es t ab lished in North America with large machines and 
exemplary expertise in transmiss ions , hydraulic sys tems , and 
soi l and rock dynami cs . 

Technology as· a Motivating Force 

Many of the examples provided by the seminar participants 
i l lustr ate that foreign f i rms usually enter the American market 
or invest in the Uni ted States for reasons not immediately 
re lated to technology trans fer . Howeve r ,  a number o f  foreign 
investors have engaged in technology trans fer as the i r  Amer ican 
experience developed . A market-oriented entry through imports 
is often fol lowed by the s etting up of warehouses , servicing 
center s ,  as semb ly plants , and , ultimate ly ,  s ome local produc
tion f aci lities in order to manuf acture products better 
adapted to the American market .  Thus , new technology may or 
may not exi st , but it is  usually co-mingled with marke ting , 
financial , and politi co-economi c considerations . 

For that matter ,  several seminar participants obs erved that 
some foreign f i rms were making direct inves tments in the United 
S tates with the encouragement of the ir American cus tomers .  
These customers had turned to fore ign companies to supplement 
or complement Ame rican output when they had encountered s upply 
shortages . Now that production costs have increased ab road 
even faster �an in the United S tates , the fore i gn firms are 
expanding the ir assemb ly and manuf actur ing fac i l ities within 
the u.s. Although many foreign-des igned products are very 
good indeed , they do not present s igni fi cant technological 
advantages . Sti l l , they enable u. s. companies to concentrate 
on the more technologically advanced components of the ir own 
products .  They also enable u.s .  firms to s tart producing 
sooner , because no time or money needs to be invested in 
de signing and tooling up for components bought ab road . Thus , 
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John Deere buys crawler- tractor components f rom Berco and 

Italtractor in I taly and from Tractor Teknik in Wes t  Germany 1 

it formerly purchased undercarri ages for excavators from 
Hitachi in Japan . 

Another force influencing foreign direct investment is 
increas ing production costs abroad . Ris ing costs also are 
pushing foreign firms to increase the ir use of s ource s in the 
United States for the ir American as semb ly operations . Produc
tion processes in the United States are inf luenced

.
by �e 

labor s ituation abroad , as in the case of the Be lg1 an f 1 rm  
Bekaert ,  which is seeking t o  el iminate night work i n  its 
highly automated stee l-wire plants in Belgium . Such 
pres s ures incre ase the prospects for trans fer of advanced 
processes to the United States . 

Yet it is  important to note that foreign firms need not always 
inves t  in the United S tates to obtain technology that may 
sometimes be obt ained through other means , such as maintaining 
• listening posts " to keep up with American technological 
deve lopments and to locate worthwhile Ameri c an  lic�nsors and 
partners .  

Foreign Control and Technology Trans fers 

It needs to be restated that technology transfer depends very 
much on the nature of the company . Thus , in the u . s . b all
bearing industry , there are companies such as Timken with a 
wor ldwide orientation and a high degree of centraliz ation in 
terms of exchanging technologies with its sub s idiaries . There 
are also u.s. f irms such as Fa fnir {Textron) that have a 
large ly domestic orientation . The� there is SKF Industries 
( affiliated by ownership with the Swedi sh multinational ) 

which retains comp lete dome s ti c  contro l of its oper ation and 
has fully deve loped its production and re search f aci lities in 
the Uni ted States , to the point where s ome products and 
technology cannot be freely transmitted abroad because these 
are integral to America ' s  defense .  F inal ly , Japan ' s  mini ature 
ball-bearing . makers have demonstrated remarkab le succe s s  in 
the U . S .  market with thei r  imports ;  but at leas t  one of these 
firms found it nece s s ary to produce in the u .s . , acquiring a 
plant in Cali forni a ,  in order to be closer to its market and 
to get into some de fense-re lated bus ine s s  closed to foreign
based firms . S imi l ar ly , Wes t  Germany ' s  FAG-Kuge lf i s cher , the 
largest European b a l l-bearing firm after SKF , has acqui red 
Norma-Hof fman in the United State s , whi le Hoover Bear ing 
Company of the United S tates is  as soc i ated with Japan ' s  NSK , 
which ult imate ly took over Hoover-NSK . 
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I n  the bearings indus try , for one , R&D appears t o  " trave l with 

the dol lar " -- that i s , R&D t akes place where the financing 
originates . As an example , the u.s. subsidiary of AB SKF i s  
essentially independent i n  i t s  research ef forts because of 
the re lative financial autonomy it has achieved over time . 
Stil l , AB SKF research als o takes place in Sweden and the 
Nether lands , and the results are made known to the f irm ' s 
units wherever this is not restricted by governmenta l policy . 
Such res trictions would prevai l , for inst ance , for the work 
done by SKF for j et engine bearings in the Uni ted S tate s . 

Looking Ahead : · The· Pol icy Implications 

In cons i dering future trends in technology f lows , the s eminar 
participants concluded that s ince the deve lopment of technology 
in the non-electrical machinery f i e ld takes place in many 
industrialized countries ,  and that its spread i s  facilitated 
by multinational companies , it can no longer be as soci ated 
with a particular national ity and its two-way flows are bound 
to continue . Moreover , they claimed the United State s provides 
a s timulating environment for R&D . Interchange is common and 
re lative ly easy in the United State� and government R&D 
contracts are avai lable for certain types of advanced new 
applications , such as defense-related products--precisely 
where private funding i s  di fficult to obtain . Hence , the 
seminar partici�ants expect foreigners to be increas ing ly 
attracted to do�ng res e arch in the vast u.s. market , 
parti cularly because it calls for many special products and 
proces s  adaptations . 

This view was supported by a report by Jede l and Kuj awa of 
Georgia State Univers i ty ( see page 3 1 ) .  Thi s  report notes 
that of e leven firms or subsidiarie s  in the non-electrical 
machinery field , seven plan to increase the ir R& D in the 
United States , while four expect to keep it at pres ent levels . 
Thi s  includes product and proces s R&D as we ll as the movement 
of management and marketing ski lls , a good part of whi ch i s  
already trans fer red through informal exchanges rather than 
through formal licens ing or other arrangements .  

With regard to thi s  trend , however , one seminar participant 
cautioned that foreign firms with s trong internat ional market 
pos it ions , such as SKF , International Ni ckel, and F i at , may 
d i f fuse the technological innovations they have made in the 
United States to thei r forei gn subsidiar ie s , thereby enhancing 
thei r  competitive pos itions against u.s .  firms . In cons ider
ing the implications of thi s  for the non-e lectrical machinery 
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sector , the participants reached a consensus on three points : 

1 • . Barring foreign inves tment in the United States 
would not have an immediate impact on the level of 
technology avai lable , because much of  it could sti l l  
be obtained through imports , licensing , and other 
general processes that diffuse technology--at least , 
basic inventions . But there would be problems 
regarding the financing of some small u.s . firms 
that cannot obtain venture capital domestically for 
their advanced technologies , the maintenance and 
creation of j obs , and the relations with foreign 
countries that would still accept American direct 
inves tments . 

2. The continuing shortage of capital , together 
with the need for energy-s aving and mate rial-saving 
machinery , will require the United State s to borrow 
more from European and Japanese technologies in 
sectors where these have forged ahead--mostly 
because Europe and Japan had to came to grips with 
shortages of energy and raw materials before the 
United State s . These factors , together with the 
increas ing ly higher cost of R&D , virtually direct 
the u . s. non-e lectrical machinery industry to accept 
an international divi s ion of labor , avoid unneces s ary 
dUplication of products , and acquire same of America ' s  
technology from abroad , whether through imports , licens
ing , or direct investment . One seminar participant 
warned that an international division of labor also 
could lead to the reinforcement of oligopoly pos itions 
by u.s. and foreign f irms . 

3 .  The United States needs to support foreign direct 
investment , alth�ugh this does not exclude using u.s. 
technology outf lows as a powerful bargaining tool in 
international economic relations--in negotiating with 
les s  deve loped countries in exchange for their raw 
materials , for example , and with developed countries 
( including centrally planned economies ) to make sure 
that they will allow the export of their techno logies .  
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4. PETROCHEMICALS AND THEIR DERIVATIVES 

Like the other three indus tries examined in th is series of 
seminars , petrochemicals and their der ivative products 
cons titute an international indus try where foreign direct 
investment is not perce ived as the principal means o f  
trans ferring technology . Rather ,  a s  several part icipants 
in this seminar emphas i zed , the maj or routes by which 
petrochemi cal technology i s  transfe rred from one nation to 
another are ( 1 )  the open literature , through whi ch the basic 
scienti fic information f lows , and (2 ) the licens ing and s a le 
of technology , which enables commercial technology to be 
trans ferred . During the seminar there was general agreement 
that most petrochemical proce s ses are openly li censed and 
that within the industry almos t eve rything is l i censed to 
almost everyone . Cons equent ly , little incentive exists for 
a foreign firm to acquire an American company for the spe c i f ic 
purpose of obtaining its technology . 

This situation is the natural re sult of the way the petrochemical 
indus try has evolved . In a 19 6 8  s tudy o f  techno logical trans fer 
in the industry , Robert Stobaugh found that during the ear ly 
phases in the deve lopment of a typical petrochemical product , 
most of the production f a�i l ities are owned by the innovating 
firm in its home country . At the beginning the company 
has a monopoly on the technology . Over time , however ,  the 
technology is disseminated by licensing or se l l ing i t  to other 
firms . Additionally , some competing firms become c apab le of 
deve loping the technology inde pendently . As a cons equence , the 
innovat ing f irm lose s its monopoly over the technology , and the 
proportion o f  the wor ld ' s  productive capacity it owned decl ines 
in time . ·As markets for the product deve lop in other countr ies , 
the technology i s  licensed or sold to companies outs ide of the 
originating firm ' s  home country . The se companies , in turn , 
bui ld productive capacity in the ir own countrie s .  Not 
surpr i s ing ly ,  then , the techno logy is di f fused abroad , and the 
originating firm loses some or much of the proportion of the 
world capacity it previous ly enj oyed . The innovating firm often 
contr ibutes to the inte rnational diffus ion of technology and 

6 .  Robert B .  Stobaugh , " The Product Life Cycle , u.s. Exports , 
and International Inves tment , "  Unpub l i shed D . B . A . the si s ,  
Harvard Bus iness School , 1 9 6 8 .  
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productive capaci ty by making fore ign direct inves tments , 
especi a lly in les s  developed countries . But the capacity 
cre ated in this way is typically small rel ative to the 
capacity created by licens ing . 

The most important s ingle factor determining when production 
of a particular petrochemical product can be initiated in a 
country , Stobaugh has stated , is  the s i z e  of the dome s t ic 
market . Because the United States is  the wor ld ' s  largest 
market for org anic chemicals , it is most often the first 
country to commercial i z e  the technology required to produce a 
new petrochemical product . Thi s  i s  not to s ay that develop
ment of the basic s c ience of the product nece s s arily occurred 
in the United States . At times i t  did not . However ,  the deve lop
ment of the techno logy required to produce a petrochemica l  
product i n  commercial quantities frequently took place i n  the 
United s t ates , and , likewise , commerci al production began in 
the United S tates . 

Although the United States was the f i rst country to commerciali ze 
the production of a high percentage of petrochemical products , 
by no means was it first with all such products . Because of 
the buying power of the Ame rican market ,  in those cases where 
comme rcializ ation occurred abroad , the technology was rapidly 
introduced in the United States , usually by me ans of l icens ing 
or s ale to local producers . Stob augh ' s  data , though incomp lete , 
suggest that prior to Wor ld War I I  initial commerci aliz ation o f  
petrochemical products most often occurred in Germany rather 
than the Uni ted State s , but that the United State s  tended to 
lead in commercializ ation in the post-war years . 

Techno logy F lows in the Industry 

The seminar participants agreed that they could ident i fy no 
specific examples of a maj or foreign inves tment be ing made in 
the United States out of a des ire to acquire petrochemical 
technology per s e . Rather , the inves tment was based upon such 
commercial cons iderations as gaining acce s s  to the large 
American market and enj oying the advantages of operating in 
that market . Moreover , although the participants cited 
numerous cases where technology was brought into the United 
S tates by the route of foreign direct inves tment--listing 
Montedison , Sayer-Monsanto (Mcb ay ) , Dutch State Mine s 
Columb ia Nitrogen an d  Nipro , an d  AKZO- International Salt- 
the technology inf low was much less important a consideration 
than the commercial and market f actors . 
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The issue of whether or not technology i s  trans ferred by 
means of dire ct investment is quite c�plicated in some cases 
She l l  Oi l Company i s  a case in point . Shell Oil i s  a u.s. 
corporation , though a maj ority of its common stQck is 
beneficially owned by She ll Petroleum N . V . , a member o f  the· 
Royal Dutch/Shell Group . Thus , She l l  Oi l is , by u.s. 
Government standards , a dire ct investment in America by a 
fore ign corporation . Furthermore , both She ll Oi l and a member 
of the Royal Dutch/Shel l  Group per form act ive R&D work and 
maintain a cos t-sharing agreement requiring each to undertake 
certain research for--and exchanges wi th-- the othe r .  On the 
surface , at least , it would appe ar that Shell Oi l is an 
example of a two-way trans fer of te chnology re sulting from 
foreign direct investment in the United State s . 

As it happens , though , the picture i s  not as s imple as thi s .
Relations between She l l  Oil and members of the Royal Dutch/ 
She l l  Group proceed at arm ' s  length . The cost- sharing of 
research programs is renegotiated annua l ly . Outside of that 
agreement , certain technology which i s  developed by Shel l  
O i l  i n  the United States i s  licensed o r  s o l d  t o  Roya l  Dutch/ 
Shell in much the s ame way it would be to any other oi l or 
petrochemical firm . Furthermore , Royal Dutch/She ll receives 
no preferential treatment in the licens ing or sel ling arrange
ment . Likewise , certain technology which is deve loped by the 
Royal Dutch/She ll Group outs ide of the United S tates , and not 
under the cos t-sharing agreement , is licensed to She l l  Oil in 
exactly the same manner that it would be l i censed to any other 
American company . 

The case of Shell O i l- Royal Dutch/She l l  i s  not unique in the 
oi l or petrochemical indus t ries . In 19 6 9 , British Petroleum 
(BP ) , which is principal ly · owned by the British government , 

bought an interest in S tandard Oil of Ohio ( S ohio ) . Thus , . 
Sohio , by u.s .  Government standards , is a direct investment 
of BP . The motivat ion behind BP ' s  inves tment was rel ative ly 
s traight forward : BP had dis covered crude oil in Alaska and 
needed a u . s .  marketing out le t ,  whi le Sohio was short of crude 
stock . Comb�ning BP ' s  crude with S ohio ' s  outlets was a logical 
solution to each company ' s  s ingular prob lem . 

7 .  K .  Beaton , Enternrise in Oil (Appleton-century-Crofts , 1 9 5 7 )  
and F .  Gerrotson , A istory of the Roya l  Dutch (E . J . Bril l , 
19 5 3 )  Volume I I I . 
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Both BP and Sohio have licensed technologie s to e ach other-
though i n  most cas es these licens ing arrangement s predate 
BP ' s  acquisition of Sohio . Could it be s aid th at technology 
f lowed between BP and Sohio as a result of fore ign direct 
inves tment in the United State s ? Log ic would s ay no , because 
the technology, i f  tran sferred after the acquis ition , would 
have been trans ferred irrespective of BP ' s  acqu i s ition of 
Sohio . Under a rigorous application of u . s . governmenta l  
de fin itions , however , i t  i s  cle ar that a trans fer o f  technology 
was as s ociated with a foreign direct inve stment ,  although the 
investment did not actually cause the trans fer of technology .  

The She l l  Oil-Roya l  Dutch/She ll case i s  certainly more 
ambiguous than the one of BP-Sohio . On one hana , Shel l  Oi l 
and Royal Dutch/Shel l  operate somewhat autonomous ly , and R&D 
activity at Shel l  Oi l ,  wh ich is conducted within the United 
State s , is not in any way controlled or dictated by Royal 
Dutch/Shel l . On the other hand , Shell Oi l is independently 
manage d ,  but its exis tence i s  a result of an e ar ly direct 
investment by a non-u . s .  corporation . There was no c le ar 
agreement at the s eminar whether or not technology deve loped 
by Shell Oil within the Uni ted States shoul d  be cons idered 
as technology trans fer res ulting from fore i gn direct invest
ment . Ultimate ly , of course , the answer to thi s  depends 
upon the de finitions that are accepted . 

Trends in Direct Inves tment 

Having estab li shed that te chnology trans fer does not play a 
maj or role in forei gn direct investment in the petrochemical 
indus try , the seminar participants proceeded to addres s  the 
question of whether or not th is pattern was l ike ly to change . 
In this discus s ion it was noted that fore ign chemical corpor a
tions such as ICI in Britain , B adis che Anilin und Soda 
Fabrick ( BASF ) , F arbwerke Hoechst and B ayer A . G .  of Germany , 
Solvay of Be lg i um ,  Montedison S PA of I taly , Rhone-Poulenc of 
France , Sumitomo of Japan , and CIBA-Ge igy of Swit z e r l and a l l  
were increas ingly favoring the direct inves tment route . 
Patently , acce s s  to the Amer i can market and pos s ib le explo i
tation of glob a l- s c ale economies were the primary motivations 
for these companies to incre ase their direct investment 
activity in the United State s , not te chnology trans fer per 
se . However , a f i rm ' s use of its technolog ical advantage was 
acknowledged at the seminar to be a means by wh ich the primary 
motivation could be s trengthened . Thus , s ome s ort of te chnology 
trans fer into the United States might , in f act , result from 
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direct investment , even if this had not been entire ly intended . 
Moreover ,  as demonstr ated by the data in the accompanying 
table , foreign investment in the u. s .  petrochemi cal industry 
has been a "plus • in terms of creating j obs and boosting GNP . 

In order to determine whether a trend could be perceived , 
several specif ic cases were examined : 

• In the case of BASF ' s  e arly direct investments in the 
United States , technology doubtles s did play a maj or role . 
The Dow Badis che Chemical Company , a S 0 - 5 0  j oint venture 
cre ated by BASF and Dow Chemical in 19 5 9 , used BASF te chnology 
to manufacture acrylic acid and esters ,  butanol , and caprolactam . 
BASF ' s  principal entry into the United State s  came in 19 70 , 
however , with the acquisition of the Wyandotte Chemi cal Company . 
This takeover was most l ikely prompted by acce s s- to-market 
considerations .  Since 19 70 , BASF has enl arged its Wyandotte 
subs idiary , constructing several new plants that incorporate 
BASF ' s  German-developed technology as we ll as expanding and 
moderniz ing older plants . The introduction of new te chnology 
into Wyandotte was prob ab ly more a me ans to an end-- the 
expans ion of u.s. market share--than s trictly an end in itself . 
Nevertheless , a trans fer of technology into the United S tates 
did occur . 

o Bayer entered the United State s in 19 5 5  by forming 
Mobay Chemicals , a j oint venture with Mons anto. Mobay produced 
urethanes ,  polyurethane s , and isocyanate a ,  us ing technology 
deve loped by Bayer in Germany . Later , Mobay added polycarbonate 
production , again us ing German technology. Mobay ' s only 
Ameri can competitor in polycarbonate s was General E lectr i c . 
In 19 6 7  Bayer bought out Monsanto ' s  share in Mcbay , thus 
establishing Mobay as a wholly owned subs idiary. As in the 
case with BASF , the maj or thrust of Bayer ' s dire ct investment 
in the United States appears to be market penetration .  
German technology has been used to propel this market penetra
tion , but the technology trans fer has been a means to an end ,  
not the end i tsel f . 

• The third of the large German chemical companies ,  
Boechst , seems to have approached di rect investment in the 
United States somewhat more caut ious ly than BASF or Bayer . s 

8 .  E .  Baeumler , A Century of Chemistry (Econ-Verlag , 19 6 8 ) . 
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Boechst has a u . s .  subs idi ary , Hoechst America , wh ich produces 
text i le fib ers ,  dye s , and pharmaceuticals . Hys tron Fibers , 
unti l recently a j oint venture of Hoe chst and Hercules Powder 
Company , but now whol ly owned by Hoechs t ,  produces text i le 
f i l ament us ing technologies deve loped both in Germany and the 
United S tate& Late in 19 7 4 , Hoechst acquired Foster Grant , 
an American producer of styrene , polystyrene , polyamids , other 
pl as tics , and a l ine of consumer sung lasses us ing these 
pl astics .  Again , market and commercial cons iderations were 
involved in this direct inve stment . 

o Britain ' s  Imperial Chemical Industries ab rupt ly 
changed its s trategy with respe ct to the u.s . market in 19 7 1 .  
Prior to that year ,  ICI h ad entered the Amer ican market largely 
through licensing , although it he ld a few small manuf acturing 
oper ations , primari ly serving the textile industry . In 19 7 1 , 
ICI acquired Atl as Chemicals Inc . and began a b road push 
toward direct partic ipation in the u. s .  market . In a recent 
Chemical Week artic le , ICI make s  clear its intent ion of us ing 
its Atlas base to introduce i ts own technologies ,  concentrating 
on pharmaceut icals , agri cultural chemicals , polye s te r  and 
polypropylene f i lms , dyestuf fs , and specialty chemicals . 9 

o Two Dutch companies , Dutch State Mines (DSM )  and AKZO , 
have s igni ficant participation in the American market . DSM 
has two u .s. sub sidiaries , Columbia Nitrogen and Nipro , both 
of which make products us ing DSM te chnology . Columb i a  Nitrogen 
manuf actures urea , a bas ic agricultural chemical , using DSM ' s 
technology , while Nipro makes caprolactam , a b as ic nylon 
monomer . Compet ing technologies exi s t  for both thes e  products 
in the United States . AKZO has participated in the u. s. 
market for a long time through two subs idiarie s , American Enka 
and Internation al S alt . These subs idiar ies were me rged in 
19 70 to form Ak z on a ,  Inc . For many years , American Enka 
produced r ayon , us ing a Dutch-deve loped vi s cose te chnology , 
but these operations have recently been shut down . Ak z ona 
today i s  a signi ficant factor in the synthet ic f ibers industry , 
using both AKZO and domesti cally deve loped technologie s .  
Additionally ; in 19 7 1 ,  AKZO acquired Armour Indus trial Chemical 
Company and Armour Indus trial Products Company , merging these 
to form Armak , Inc . 

9 .  " ICI Finds u . s .  Market Its Cup of Tea , " Chemical Week , 
December 2 4 , 19 7 5 . 
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• The large Italian chemical firm ,  Montedison , has 
established an American subsidiary ,  Novamont , to manufacture 
polypropylene using Montedison ' s  technology . Interestingly , 
Montedison has been licens ing its polypropy lene technology to 
competing American firms at the same time that it has been 
building grass-roots polypropylene capacity in the United 
States . 

• Petrofina , a large Belgi an oil firm, has long 
participated in the u . s .  oi l market through its American 
Petrofina subsidiary . Recently , Petrofina acquired Cosden 
Oil and Chemical Company , a producer of various basic petro
chemicals , including benzene , cyclohexane , s tyrene , poly
styrene , propylene , toluene , and xylene . Petrofina ' s  
acquisition most likely was entire ly motivated by marketing 
considerations , as Petrofina already possessed the technology 
required· to produce these products prior to the Cosden 
acquis ition . 

• Switzerland ' s  CIBA-Geigy also has operated for a long 
time in the American market ,  producing pharmaceuticals , 
agricultural chemicals , herbicides , and , recently , epoxy 
resins . CIBA-Geigy uses domestic-developed technology in the 
United States , but also maintains an active R&D enterprise , 
the fruits of which are trans ferred b ack to the parent company . 
One seminar participant suggested that as the American 
operations of other foreign chemical corporations mature , these , 
too , might come to look like the CIBA-Geigy model . 

• Japan ' s  Sumitomo Chemical Corporation has formed a 
j oint venture with S tauf fer Chemical Company to produce an 
insecticide , sumathion , developed by Sumitomo . The production 
of sumathion will proceed at an existing Stauffer plant but 
will use Japanese technology . 

Looking Ahead : The Policy Implications 

Based upon the examination of these cases , the seminar 
participants · were ab le to agree on a number of points . 
Unquestionably , the scope of act ivities by foreign chemical 
firms in the United States is on the increase . Both the 
number of foreign companies with dire ct investments and the 
total share of the American market accounted for by 
subs idi aries of foreign firms have grown ste adi ly since the 
late 19 6 0 ' s .  Still , the participants noted that technology 
trans fer was a minor factor behind thi s  growth . Few , i f  any , 
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foreign firms come to the United States with the speci fic 
ob j e ctive of gaining acce s s  to Ameri can technology , because 
access is  alre ady open to them through l icens ing . There may 
be exceptions to thi s , but such exceptions are small in 
number and account for very li ttle of the total of foreign 
direct investment in the United States . 

Entry into the u . s .  petrochemical market i s  no easy matter , 
even for a large , e stab l i shed foreign f irm .  In order to gain 
or build a share of the market qui ck ly ,  forei gn enterprises 
often acquire ongoing American operations , usually sma l l  or 
med ium- s i zed firms s uch as Atlas or Wyandotte . Sometimes , 
after acqui s ition , the foreign parent introduces to the 
subs idi ary new technology deve loped abroad . The bes t explana
tion for this is  prob ab ly that the foreign company wants to 
put i ts 11 trump c ard 11 forward in an e f fort to make a decis ive 
entry into the United S tate s . An alternat ive exp lanation 
suggested at the seminar is that the foreign firm introduces 
i ts new technology as s oon as pos s ib le in order to advance 
along the learning curve and pos s ib ly also to achieve maximum 
global economies of s cale . 

When a foreign company enters the Un ited S tates vi a a gras s
roots investment , as is  the case wi th Montedi s on , or a j oint 
venture such as Sumitomo , the re is a tendency for it to use 
its bes t  new te chnology . The reason for thi s  i s  probab ly 
identical to the motive for a fore ign f irm to introduce new 
technology to an acquired s ub s id i ary--name ly , that i t  c an 
compete better with new te chnology . 

The impact of direct investment from abroad on the petrochemical 
industry in the Uni ted State s  is re f lected in Tab le 2 ( see 
page 6 2 ) . This shows the proportion of u . s .  capacity that 
fore ign companies hold in the produc tion of certain heavy 
industrial chemic als and res ins , wh ich consti tute a large 
volume of the total output of petrochemicals . The e f fects of 
foreign direct investment in the u . s .  petrochemi cal and chemical 
industry upon America ' s  overall interes ts are f avorab le ,  on 
balance . Thi s  j udgment may be we ighted by the experience of 
the seminar participants who mainly represented u . s .  companies , 
not foreign corporat ions or American subsid i aries of fore ign 
corporations . The presence of foreign f i rms , the part i cipants 
s tated , makes the u. s. indus try more competitive , espe c i ally 
given the input of foreign technology . Asked whether or not 
the apparent trend of fore i gn firms exploiting their domesti
cally developed technology dire ct ly in the American market 
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by way o f  direct investments , rather th an  by licensinq , has 
lessened the availability of this technoloqy to u.s. fi�s , 
the participants claimed it had not . The participants 
expected that foreiqn-developed technoloqies would continue 
to be licensed to American fi�s , even thouqh such innovations 
miqht also be introduced directly into the United States via 
foreiqn-owned subsidiaries . 

Moreover , as the participants emphasized , direct investment 
is a • two-way s treet , "  and , as such , it provides benefits and 
opportunities in both directions . Finally , the participants 
aqreed that any attempt to impose controls over foreiqn 
direct investment in the petrochemical industry would very 
likely result in retaliatory res trictions abroad . 
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'nlble 2 u.s.  Petmc:hanicals: l1lpact of Fmeiqn 'D:!c:tln:llogy Transfer 

Ccapnies �tinq 
in the thited States Fmeign Q:mtmlled Capacity 

Major 
1st Line 19 75 Nlmtler Sham Shell (d) BIISF Otiler 

Pet.roc::llemical Capacity of of u.s.  capacity Tedlroi09Y Capacity TediJi)lO(jY capacity Tecmology 
Derivative (a) (Mil . lbs . )  Fima �cl� (Mil . ll:e • ) 'l'ectloology Elcported (Mil . lbs . )  '1'ec:lVlol.ogy ElcPOrted � (Mil . lbs . )  'l'ectloo5 Ellported 

Low Density 
Polyethylene 6 , 715 17 

High Density Soltex 
P olyethylene 3 , 150 12 13% (Solvay) 400 u .s . <cl lib 

Ethylene Oxide 5 , 070 12 12, 300 Part. U.S.  Yes 285 u .s . <cl No 

Ethy1 Ben3ene 8 ,510 15 11, Foster Grant 970 u.s . <cl No 
(Anerlcan Hoechst) 

Ethyl Dichloride 13 ,575 11 25, 3 , 360 ? Yes 

Ethanol 2 , 067 5 14, 272 u.s.  Yes 
0'\ 

.!lcetaldehyde 1 , 400 4 N 

Polypropylene 3 , 000 12 15, 280 ? No Novaaont 160 Fomi� lib 

u .s . <cl 
(M:lntecatini) 

Pzcpylene Oxide 2 , 313 5 at 175 lib 

Isopropanol 2 ,275 3 35, 800 u.s . lib 

Aclyl.cni trile 1 ,660 4 

CIDene 3 , 735 14 

C»D Alc::Cihcls (b) 1 , 500 6 23% 240 u.s . Yes 2oo <fl Foreign No 

Capmlactam � 3 50' 2oo <fl Foreign No Ni.pro (a!M) 200 l.'bl:eign No 

'1'0'mL 56 , 770 lU 5 , 252 860 1 , 730 
( 9 . 2t) ( 1 .5') ( 3') 

(a) 'lbe first 13 derivatives acccunt for 90. of tDtal cbmstmam utilizatial of Ethylene and Pzcpylene . 
(b) C4 ' s  only . (c) Acquired via purdlase. (d) lOOt owned by Shell Oil , in tum owned 69' by R:lyal. Dutch Shell . 

(e) Dow Blldi sdle a 50 :50 joint venture .  

Copyright © National Academy of Sciences. Al l  r ights reserved.

Technology Transfer From Foreign Direct Investment in the United States:  Report of a Seminar Series
http:/ /www.nap.edu/catalog.php?record_id=20020

http://www.nap.edu/catalog.php?record_id=20020


6 3  

CONCLUSIONS 

The mo s t  important conc lus ion reac hed in the se semi nar s i s  
tha t foreiqn d irec t inve stment ha s not led to s iqni f ic ant 
ne t techno loqy outflow in the four sec tor s of u . s .  industry 
tha t were examine� . Very few i nstance s were identi f ied in 
which fore iqn direct inve stment re sul ted in any apprec iable 
net outflow of techno loqy . I f  such inve s tment d id yie ld a 
techno loqy outf1ow , i t  had been expec ted tha t th i s  would be 
observed in the industries se lected for examina tion . The 
participants in the se seminars bel ieve that no impor tant 
cas e s  of direct inve s tment l ead inq to techno loqy transfer 
were omi tted . 

In the four industr i e s  examined , foreiqn d irec t inve stment i s  
not a ma j or route by wh ich te chno loqy flows out o f  the Uni ted 
State s . More �por tant route s of outf low inc l ude : l icens inq 
and sel linq techno loqy , d i l i qence in followinq the open sci
entific and enqine erinq l i terature and attendinq technic a l  
mee tinqs , " reverse enq ineer inq " per formed o n  the products o f  
other companie s , and the so-cal led " br a i n  dra i n "  or the mobi 
l ity of technical per sonnel . Fore iqn d irect inve s tments are 
apparently made pr imar ily for commer c i a l  rea sons , par ticula r ly 
the d e s ire to qa in acc e s s  to a thrivinq u . s .  marke t i they are 
seldom made the ob j ec t ive of qaininq acc e s s  to Amer ican 
techno logy per �· 

Several other conclus ions were reached i n  the semi nar s :  

0 A net inward f l ow  i s  a much mo re prevalent form o f  
technoloqy trans fer r e sultinq from fore iqn d irec t inve s tment . 
Thi s occ ur s  because a fore iqn compa ny be l ieve s  i t  has a 
super ior technoloqy ( invo lv inq a new produc t , app l ication , o r  
proce s s )  tha t wil l  al low i t  to compe te succ e s s ful ly aqa inst 
establ i s hed- -though pre sumab ly infer ior -- technoloq i e s  in the 
Amer ican market .  Of ten these case s invo lve the a cqu i s i tion 
or e s tabl i shment of manufacturinq and , perhap s , R&D f ac i l i ties 
in the Uni ted State s , somet ime s via a j o int venture with an 
American company .  Ther e are many examples o f  th i s , part icu
larly in the petrochemical , e lec tronic s ,  and non-e lec tr ical 
manufac tur inq industr ies . 

0 Some cases are suf ficiently comp l ex , with techno loqy 
flows qo inq in di f ferent direc tions and chanqinq over time , 
that they d e fy a more pr ec ise de termination of the balance 
be tween inward and outward f lows . There are many ca se s of 
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fore ign inve s tment in which no signi f icant techno logy appear s 
to f low in e i ther d irec tion . In such ca ses the pr imary 
purpose of the inves tment is often ( again ) to gain ac c e s s  to , 
and knowledg e  of , the American market . This is �requent ly 
accompl i shed by e s tab l i s hing or acquir ing manuf actur i ng 
faci l ities i n  the Uni ted S tates , but some time s R&D f ac i l i t ie s 
are a l s o  invo lved . I n  the latter c ircums tanc e , inve s tment may 
eventua l ly l ead to new technology . To some extent , thi s  new 
techno logy wi l l  f l ow out of the United Sta tes , but it wi l l  
also add t o  the in terna l techno logy s tock , s inc e i t  wa sn ' t  
there before th e inve s tment . 

0 Mu ltina t iona l companies , both u . s . -ba s ed and f ore ign
based , are proving to be an important source of techno logy 
f low in both directions . The net ba l a nce depend s very much on 
the par t icular company . The pr imary R&D may be conducted 
outs ide the Uni ted S tate s , as is o f ten the case with a f ore1gn
based mu l t ina tiona l , and in th i s  event the inward techno l ogy 
f low exc e eds th e outward f low . Mu lt ina tiona l pharmaceuti ca l 
research done by mos t  of the l arge compani e s  i n  thi s  i ndus try , 
both u . s . and for e ig n , i s  fu l ly mu l tinati ona l-- tha t i s , s ome 
of the R& D i s  done in the Uni ted S t a te s , whi le other , comp le
mentary par ts are done abroad . Thus , the f ina l deve l opment 
of a new produc t or proce s s  results from the f low of informa
t ion back and forth between the f i rm ' s l aborator i e s  here and 
abroad , a s  nei ther the u . s .  l aboratory nor the f oreign 
laboratory is entire ly re spon s ib l e  for the deve lopment . 

0 Repr esentatives of each o f  the f our industr i e s  held 
es sentia l ly unanimou s views that the free f low o f  technology 
provide s a pos i tive techno logy benef i t  to the Uni ted S tate s , 
and any ac t ions tha t  migh t reduce the f low , such a s  placing 
restr i c ti-on s on foreign direct inves tment , wou ld on ly s erve 
to hamper Amer ica ' s technol og ical innovation . 

° F inal ly , in respons e to the que stion conc erning what 
current trend s  might hold for the future ,  the seminar partici
pants agre ed that there s e ems l i tt l e  prospect of ma j or changes 
in the pr esent s i tu a t i on- - i . e . for e ign d irect inves tment be inq 
dr iven muc h  more by marke t cons iderat ions than by a de s ir e  to 
acquire Amer i can techno logy . S inc e th i s  mos t  of ten resu l t s  in 
an inf low of techno logy rather than i n  an ou tf low , a rever sal 
of this net inward f low was not expected by the parti c i pants . 
Science and techno logy are internationa l ,  and other nat ions , 
espec ia l ly Japan and Germany , are becoming increa s i ng ly sk i l led . 
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T.he participants be lieve that the future i s  like ly to brinq 
an even qreater inflow of technoloqy to the United S tates as 
foreiqn investors brinq to bear an impress ive ly sophis ticated 
technology to qain entry to America ' s  domestic markets . 
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TECHNOLOGY TRANSFER FROM 

FOREIGN DIRECT INVESTMENT IN THE UNITED STATES 

PHARMACEUTICALS 

Partic ipants : 

KARL J .  BRUNINGS , Cha i rman , Senior Vice Pres ident , C IBA-GEIGY 
Corporation , Ardsley ,  New York 

HERMAN J .  EICHEL , Pre sident , Adria Laboratories , Inc . , 
Wi lmington , De laware 

ERWIN GOLDMAN , Corporate Director of Planning ,  Merck and 
Company , Inc . , Rahway , New Jersey 

E .  M .  GRAHAM , Assistant Pro fe s sor o f  Management , Al fred P .  
Sloan School of Management ,  Mas s achusetts Institute of 
Technology , Cambridge , Mas s achu setts 

GROVER c .  HELSLEY , Vice Pres ident of Pharmaceutical Re search , 
Hoechs t-Rous sell Pharmaceutica l s , Inc . , Somervill e , 
New Jer sey 

LAWRENCE HOPE , Al fred P .  S loan School of Management , 
Mas sachusetts Institute of Technology , Cambr idge , 
Massachusetts 

GERALD LAUBACH ,  Pres i dent , Pfi zer , I nc . , New York , New York 

ARMI STEAD LEE , A s s i s tant Vice President , Research and 
Planning , Pharmac eutic al Manufac turer s As soc i ation , 
Wa sh ington , D . C .  

H .  s .  SADOW , Pres ident , Boehringer- Ingl eheim ,  L td . , E lms ford , 
New York 

MARY SANDS , Al fred P .  S loan Schoo l o f  Management , Mas sachus etts 
Institute of Technology , Cambridge , Mas sachu s etts 

GEORGE SAWYER , D ir ec tor o f  Corporate Long Range P lanning , 
Hoffmann-La Roche , I nc . , Nutley ,  New Jersey 

JACOB S TUCKI , Director o f Research Planning and Admini s tration , 
The Upjohn Company , Ka lama zoo , Michigan 

Copyright © National Academy of Sciences. All rights reserved.

Technology Transfer From Foreign Direct Investment in the United States:  Report of a Seminar Series
http://www.nap.edu/catalog.php?record_id=20020

http://www.nap.edu/catalog.php?record_id=20020


68 

YOSHI TSURUMI , Vi s i ting As soc i ate Pro f e s sor , Graduate S choo l 
o f  Bu s ine s s  Admini s tration , Harvard Univer s i ty ,  Bo ston , 
Mas sachus etts 

JUDSON WOOD , Attorney , S terl ing Drug , Inc . , New York , New York 

Invi ted Gue s ts : 

DAVID GEDDES , Internat ional Economi s t , O f f ice o f  I nternational 
Financ e and I nves tment , u . s . D epartment o f  Commerc e , 
Wa shington , D . C .  

THOMAS J .  HOGAN , D i rec tor o f  Indus tri e s  S tudi es Group , 
D ivi s ion o f  S c i enc e Resource Stud i e s ,  Nat ional 
S c i enc e Found a tion , Wa shington , D . C .  

S TEFAN ROBOCK , I nternat ional Ec onomi s t , O f f ic e  o f  Interna tiona l  
F inanc e and Inyes tment , u . s . D epar tment o f  Commerce ,  
Was h ington , D . C . , and Robert D .  Cal kins Pro fes sor o f  
Interna tional Bus ines s ,  Columb i a  Univers i ty , o n  l eave 

JOHN E .  S IEGMUND , JR . ,  I nternationa l  Trade Spec ia l i s t , 
O f f i c e  o f  I nternationa l  F i nanc e  and I nve s tment , u . s .  
Depar tmen t o f  Commerce , Wa shington , D . C .  

Rappor teur : 

FREDERICK T .  KNICKERBOCKER , Lec turer on Bus ines s Admini s tration , 
Harvard Bus ine s s  S chool , Bo ston , Ma s s achu s e t t s  
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ELECtRONICS , COMPUTERS , AN D  SCIENTIFIC INSTRUMENTS 

Participants : 

JAMES HILLIER, Chairman , Executive Vice President , Research 
and Engineering , RCA Corporation , Princeton , New Jersey 

ROBERT ADLER , Vice President and Director of Research , 
Zenith Radio Corporation , Chicago , Illinois 

GENE M . AMDAHL , Chairman of the Board of Directors , Amdahl 
Corporation , S unnyvale , California 

JOHN W.  BERNARD , Director of Research , The Foxboro Company , 
Foxboro, Massachusetts 

HENRI BUS IGNIES , Vice President (Retired) and Chief Scientist 
Emeritus , International Telephone and Telegraph Company , 
Nutley , New Jersey 

'l'H<»SAS CHRISTIANSEN , Manager , International Trade Re lations , 
Hewlett-Packard Company , Palo Alto ,  California 

w .  H .  ENDERS , Vice Pres ident of Marketing , Admiral Interna
tional Corporation , S chaumburg , Illinois 

ROBERT H .  FUHRMAN , Consultant , Developing World Industry and 
Technology , Washington , D . C .  

E .  M .  GRAHAM , As sistant Professor o f  Management , Alfred P .  
S loan School of Management , Mas sachusetts Institute of 
Technology , Cambridge , Mass achusetts 

S .  w. BERWALD , Vice President , Strategic Resources , Westing
house Electric Corporation ,  Pittsburgh , Pennsylvania 

MICHAEL JEDEL , Associate Profes sor of Management , Georgia 
State Univers ity , Atlanta , Georgia 

GEORGE F. KENNARD , Corporate Technical Committee , IBM 
Corporation , Armonk , New York 

JOHN H .  RHODES , Vice Pres ident for Marketing , The Perkin
Elmer Corporation , Norwalk , Connecticut 
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LOWELL w .  STEELE , Consultant--Planning , General Electric 
Company , Schenectady , New York 

YOSHI TSURUMI , Visiting As sociate Professor ,  Graduate S chool 
of Bus iness Admin istration , Harvard Univers ity , Boston , 
Mas sachuset ts 

Steering Committee : 

N .  BRUCE HANNAY , Chairman , Vice President , Research and 
Patents , Bell Laboratories ,  Murray Hill , New Jersey 

Invited Guests : 

DAVID GEDDES , International Economi s t , Office of International 
Finance and Investment , u . s .  Department of Commerce , 
Washington , D . C .  

T .  J .  HOGAN , Director of Industries Studies Group , Division of 
S cience Resource S tudies , National Science Foundation , 
Washington , D . C .  

STEFAN ROBOCK , International 
Finance and Investment , 
Washington , D . C . , and 
International Business , 

Rapporteur : 

Economist , Of fice of International 
u . s .  Department of Commerce , 
Robert D .  Calkins Professor of 
Columbia Univers i ty ,  on leave 

JEAN BODDEWYN , Professor of International Bus ines s ,  Baruch 
College , The City Univers ity of New York , New York , 
New York 
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NON-ELECTRICAL MACHINERY 

Participants : 

DONALD w .  COLLIER , Chairman , Vice Pres ident , Research , 
Borg-Warner Corporat1on , Chicago , Illinois 

JACK BARANSON , Consultant , Developing Wor ld Industry and 
Technology , Washington , D . C .  

RICHARD J .  COAR, Vice President , Engineering , Pratt and 
Whitney Aircraft , East Hartford , Connecticut 

E. M. GRAHAM , Assistant Professor of Management , Alfred P .  
Sloan School of Management , Mass achusetts Institute of 
Technology , Cambridge , Massachusetts 

ROBERT HANKINS , Chairman , International Bus iness Department , 
New York University , New York , New York 

WILLIAM KATZ ,  Vice President of Research , Envirex , Rexnord , 
Inc . , Milwaukee , Wisconsin 

DUANE KUJAWA , Associate Professor of Ma;nagement and 
International Business ,  Institute of International 
Bus iness , Georgia S tate University ,  Atl anta , Georgia 

WAYNE F . LARSON ,  Export Department , Sciaky Brothers , Inc . 
Chicago , I llinois 

WILLIAM J .  LUX , Manager , Product Engineering , John Deere 
Dubuque Works , Dubuque , Iowa 

W. McGAHAN , Vice Pres ident and Director of Research , 
Ingersoll Rand Research , Inc . , Princeton , New Jersey 

JOHN PEAKE , Pres ident , Baker Perkins , Inc . , Saginaw , Michigan 

T . E .  TALLIAN , Vice President for Technology Services , 
SKF Industries , Inc . , King of Prussia , Pennsylvania 

YOSHI TSURUMI , Vis iting As sociate Profes s or , Graduate School 
of Bus iness Administration , Harvard Univers i ty ,  Boston , 
Massachusetts 
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INGO WALTER , Associate Dean , Graduate School o f  Business 
Administration , New York Univers i ty ,  �ew York , New York 

Invited Guests : 

DAVID GEDDES , International Economi s t , Office of International 
Finance and Investment ,  u.s. Department of Commerce , 
Washington , D . C . 

STEFAN ROBOCK , International 
Finance and Investment , 
Washington , D . C . , and 
International Business , 

RapporteUr : 

Economi s t , Of f ice of International 
u.s. Department of Commerce , 
Robert D .  Calkins Profes sor of 
Columbia Univers ity , on leave 

JEAN BODDEWYN , Professor of International Business , Baruch 
College , The City University of New York , New York 
New York 
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PETROCHEMICALS AND THEIR DERIVATIVES 

Par t i c ipan ts : 

ALFRED E .  BROWN , Cha i rman , Di rector o f  S c i enti f ic Affairs , 
C e lane s e  Corpora tion , New York , New York 

THOMAS BARON , Pres ident , Shel l Deve lopment Company , Hou s to n , 
Texa s 

ROBERT DENKEWALTER , Vice Pres ident , Re s earch and Technol ogy , 
Al l ied Chemi cal Corpora tion , Morr i s town , New Jers ey 

ROBERT GEE , Manage� , Corporate Pl ann ing , E .  I .  duPont de 
Nemours and Company , Wilmi ng ton , Delaware 

THOMAS GIB IAN , Pres ident , Chemical Cons truc tion Corporation , 
New York , New York 

T .  L .  HEYING , Direc tor of Research , O l in Corporatio n , 
New Haven , Connec ticut 

GEORGE KA� , (Vi ce Pres iden t  of R&D , Retired , Al l i ed 
Chemical Corporation ) , Consul tant , Wi lming ton , Delaware 

L .  EDWARD KLEIN -, Director o f  Licens ing , Mon s an to Company , 
s t . Loui s , Mi s s ouri 

J .  F .  MATHI S , Vi ce Pres ident , Technology , Exxon Chemic a l  
Corporation , Fl orham Park , New Jer s ey 

THOMAS R .  MILLER , Vice Pres ident , Union Carb ide Corporation , 
New York , New York 

J .  D .  S HEEHAN , Manager , L ic en s ing Program , Eas tern Research 
Center ,  S tauf fer Chemi c al Company , Dobb s Ferry , 
New York 

JULES H .  STEINBERG , Vice Pres iden t , Patent & Lic en s ing , 
W .  R . Grace and Company , New York , New York 

FRANK x .  WERBER , Vic e  Pres iden t , J .  P .  Stevens and Company , 
Ga r f i e ld , New Jer s ey 
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Steering Committee : 

N .  BRUCE HANNAY , Chairman , Vice President , Research and 
Patents , Be ll Laboratories , Murray Hill , New Jersey 

KARL J .  BRUNINGS , Senior Vice President , CIBA-Ge igy 
Corporation , Ards ley , New York 

JAMES HILLIER , Executive Vice Pres ident , Research and 
Engineering , RCA Corporation , Princeton , New Jersey 

Invited Guests : 

STEFAN ROBOCK , International 
Finance and Investment , 
Washington , D . C . , and 
Intern�t ianal Bus ine s s , 

Economist , Of fice of International 
u . s .  Department of Commerce , 
Robert D .  Calkins Profes sor of 
Columbia University ,  on leave 

JOHN E .  SIEGMUND , JR . , International Trade Specialist , Of fice 
o f  International Finance and Investment , u . s .  Department 
of Commerce , Washington , D . C .  

Rapporteur : 

E .  M .  GRAHAM , Assistant Professor of Management ,  Alfred P .  
S loan School of Management ,  Mas sachusetts Institute of 
Technology , Cambridge , Mass achusetts 
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