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c. I 

NATIONAL ACADEMY OF ENGINEERING 

The National Academy of Engineering wa s e s tab
li shed in December 19 64  as an organi zation of 
di stingui shed engineer s ,  paral le l to the National 
Academy of Sc ience s , autonomou s in its admi ni s 
trati on and in the selec ti on o f  member s ,  and 
sharing wi th the Nationa l  Academy o f  Sc ience s  
under i t s  congre s s ional a c t  o f  incorporation 
the re sponsibi l i ty to examine que stions o f  
science and technology at the reque s t  o f  the 
federal government . 

The National Ac ademy o f  Eng ineering , aware o f  i t s  re spon s i
bili ties to the government , the eng ineering communi ty , and the 
nation as a whole , i s  p ledged : 

1. To provide me ans of a s se s s i ng the con s tantly chang ing 
needs o f  the nation and the technical re source s tha t  
can and should b e  app l ied t o  them ; t o  sponsor programs 
a imed at mee ting these needs ; and to encourage such 
engineering re se arch as may be advi sable in the national 
intere s t . 

2. To explore me ans for promoting cooperation in eng ineer ing 
in the Un i ted State s  and abroad , with a view to secur ing 
eoncentration on problems signi ficant to soc iety and 
encourag ing re search and deve lopment a imed at meeting 
them . 

3 .  To advi se the Congre s s  and the executive branch o f  the 
government , whenever called upon by any department or 
agency thereof , on mat ters of national import pertinent 
to engin eer ing . 

4. To coope rate with the National Academy o f  Science s  on 
matte r s  involving both sc ience and eng ineering . 

5 .  To serve the nation in other respects i n  connec tion with 
s ign i f i cant problems in engineering and technology .  

6 .  To recogni ze in an appropri ate manner out s tand ing con
tr ibutions to the nation by leading eng ineers . 
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Foreword 

Because of increasing interest in the relationship 
between United States technology and international trade, 
the National Academy of Engineering, throu gh the ef f ort of 
several of its members, condu cted an examination of major 
issues underlying this complex subject. The ef fort culmi
nated in a seminar held on April 24, 1975 in conjunction 
with the 1975 Annual Meeting of the Academy. 

As a result of the seminar, the proceedings of which 
are recorded in this document, a comprehensive stu dy of the 
important issues identif ied in the seminar is being under
taken by the Assembly of Engineering of the National Research 
Council under contractual support of the National Science 
Foundation and the u.s. Department of Commerce. 

Included in this document is an address presented at 
the Annual Members Banquet of the National Academy of Engi
neering on April 23 ,  1975. The theme of the address is 
generally relevant to the subject of the seminar and, as 
part of the program of the Annual Meeting, was considered 
appropriate for inclusion in these proceedings. 
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INTRODUCTION 

Edward E. David, Jr. 

This report is intended to inf orm a wider au dience of the 

critical issues related to u.s. technology and international trade 

that were examined at a National Academy of Engineering seminar 

held in Washington, D. C. , on April 24, 1975. The seminar was 

stimulated by the Department of State and f u rther encouraged by 

the National Science Foundation and the Congressional O f f ice of 

Technology Assessment. Some of the issues, particularly technology 

transf er and f oreign investment, have been scrutinized earlier by 

various Academy groups. O ne group of electronics executives met 

under the leadership of Edward Ginzton, while the other, which in

cluded executives f rom chemical, inf ormation, computer and petro

leum companies, was led by Harold Fisher, of the Exxon Corporation. 

The conclusions of these two groups are incorporated in the papers 

by Dr. Ginzton and others which f ollow. 

Technology and international trade is a subject that generates 

a variety of opinions, many of them highly polarized.. Labor tends 

to equate manuf acturing abroad and the exporting of technology 

with the exporting of jobs. Diplomats, on the other hand, see them 

as tools f or building bridges between dif f erent societies and 

governments. The businessman looks upon them as ways of gaining 

access to f oreign markets and, in the end, as a sou rce of prof it 
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f or the stockholders and, ultimately, the public. 

Technology transf er •- which is an important element today 

in international trade -- is looked u pon warily by military men 

who see it as enhancing f oreign military capabilities. Some 

economists view technology transf er as a depressant on the U. S. 

economy, on our balance of trade, and, u ltimately, on our stan

dard of living. 

Finally, many astute observers see technology in general as 

the most widely desired commodity in the world, particularly f or 

the so-called value-added economies, of which Japan is a prime 

example. 

I believe the conclusion to be drawn f rom these conf licting 

attitudes is that a cost-benef it viewpoint must be taken, bu t it 

must be taken with great care. The cost-benef it ratio may be quite 

favorable in a particu lar case, bu t if the costs f all primarily on 

one sector of the economy, or on one sector of the popu lation, then 

the trade-of f between costs and benef its may not be politically, 

socially, economically or militarily acceptable. 

The Pynamism of Technology 

When I was in the O f f ice of Science and Technology, a group 

chaired by Daniel DeSimone (now deputy director of the O f f ice of 

Technology Assessment) and including representatives of the Council 

on International Economic Policy, the Council of Economic Advisors 

and other Executive Of f ice groups completed a study of interna

tional technology transf er. The stu dy emphasized that the most 

signif icant aspect of technology is its dynamism; in other words, 
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u 
technology advances and changes. The critical point, therefore, 

is that the u.s. can remain healthy and internationally competitive 

only if it innovates and creates new technology continu ously. To 

this end, the group recommended that we continue our policy of 

open trade, including technology, which we have pursued f or years. 

Most important, we should not fail to create more desirable tech

nology so that we can have a backlog to draw upon for the future. 

Beyond taking account of the temporal aspect of technology 

as an element in trade strategy, we should beware of drawing broad, 

general conclusions, for they are likely not to apply to those key 

cases that are most controversial. For example, government approval 

f or exporting nuclear materials and equipment which could be used 

in the manuf acture of weapons is coming under increased Congressional 

criticism. As a result, there could be changes in the way export 

licenses are processed. Clearly there is an issue here; namely, 

to what degree should the government control commercial technology 

exports? In the nuclear case, f ederal control through licensing 

is made mandatory through the Atomic Energy Act. However, there 

are no such controls at present for most of technology beyond 

that with possible military applications. For example, exports 

of automotive and health care technology are not controlled. 

Transnational Aspects 

I am impressed by the views of the research director of 

Seiko, the innovative watch manuf acturing company, whom I met on 

a recent trip to Japan. Dr. R. Hara holds the very interesting 

view that there is a cultural barrier to technological creativity 
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in Japan. He puts it this way: �ese organizational struc

ture and language are not suitable f or conducting advanced, high 

technology work, but the Japanese are particularly suited f or im

provement work which requires many years of strenu ous eff orts, 

as well as f or economical design, and the Japanese are particu

larly suited f or quality control work which supports large-scale 

production of high-quality products. " He concludes by saying, 

"Japanese industry can be a good partner to Western industry and 

industry in developing nations so long as each party has a clear 

recog nition of its role. Scientif ic seeds in Europe, pioneering 

engineering and development work in the u.s.A., and production of 

high-quality products in large quantities in Japan with the possi

bility of transf erence to developing countries is the wave of the 

f uture. " 

This is a provocative viewpoint, and many of the presenta

tions in this report relate to the appropriate role of nations in 

world trade. So, although we should beware of broad generalities, 

it is certainly worth applying generalities to specif ic instances 

to see how widely they can be trusted. But more generally, we 

should beware of advocating broad policies to be applied indi

scriminately. The damage of a blind decision in even one critical 

case cou ld outweigh hu ndreds of routine decisions which would be 

sensibly settled even without benef it of global policy. 

Seminar OVerview 

The f irst three papers that f ollow were intended to def ine 

the issues involved. To Lewis Branscomb, a key one is that there 
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. 
exists a serious policy vacuum and lack of institutional strenqth 

within qovernment insofar as technoloqy and trade policies are 

concerned. He identified several myths which he sees as charac

terizinq most discussions of the subject, and he outlined three 

issues of public policy he considers most f undamental: 

1. How ef f ectively do f ederal policy and f ederal R&D 

expenditures support the national scientif ic and 

technical inf rastructure upon which economic perf or-

mance rests? 

2. How ef f ectively does the qovernment incorporate tech

noloqical insiqhts in f ormulatinq its .policies? 

3 .  What relationship can and should be established be-

tween private companies and the various qovernment 

entities? 

Edward Ginzton concentrated on the issues f acinq those u.s. 

companies that are enqaqed in hiqh-technoloqy enqineerinq and 

manuf acturinq. In a world where their overseas counterparts ex-

pect and obtain substantial qovernmental support, Ginzton f eels 

the u.s. qovernment has created, throuqh requlation and leqisla-

tion, an environment that is "substantially detrimental" to the 

ability of American companies to compete overseas. He raises 

questions about present policies in the areas of antitrust leqi

slation, support f or basic research, qovernment controls of ex-

ports and taxation, and qovernment procurement practices. 

Ralph Landau concluded this part of the seminar by makinq 

recommendations based upon the experiences of the chemical pro

cess industries. He f eels our qovernment could qive a qreat deal 
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more to help private business without getting involved in the 

business per !! and, along with several of the speakers, called 

f or some new complementary relationship between government and 

private industry as a way of maintaining our technological strength. 

Following these papers came two case-study presentations 

covering current situations and problems: William Doolittle de

scribed the situation of a particu lar electronic instrument com

pany, Hewlett-Packard, which does substantial manu f acturing abroad; 

and Raymond Albright explained the role of the Export-Import Bank 

i� tpe are a of technological exports and e xport controls, par

ticularly as they involve the U.S.S.R. 

These presentations were f ollowed by a panel on Mechanisms 

for Policy Concerning Industrial Technology. Michael Boretsky 

spoke on policy governing technology transf er that he feels could 

improve our present world position in industrial technology; 

Ellis Mottur described the recently established Off ice of Tech

nology Assessment and its new Program in Technology and Inter

national Trade; Elizabe th Jager expressed the conce rn f elt by 

th e  AFL-CIO toward technology transf er and proposed six regula

tions it would like to see established concerning taxes, trade 

and technology f low. 

The seminar concluded with a summary by Herbert Hollomon. 

Warning that the u. s. no longer dominates the world's technological 

progress, he called f or "some new relationship between the indus

trial and economic private sector, the quasi-private sector, and 

the governmental apparatus in such a way that we can begin to 

know where we have been and where we are likely to go". 
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Worldwide "interdependence" is rapidly becoming consolidated 

in international economics. Technology is one of the two most 

critical elements, the other being natural resources. Thus it is 

timely and necessary that we understand the possible uses of tech

nology trade in foreign aff airs, and in economic terms. It has 

been suggested, f or example, that the nation govern technology ex

ports to assure long-term supplies of natural resources at com

petitive prices. Whether this is a desirable or f easible stra

tegy is debatable, but we are sure to hear many such proposals 

in the years ahead. The papers f rom this symposium will aid us 

in judging strategies involving technology and trade by def ining 

the critical issues and indicating where the interests of various 

constituencies lie. They should, theref ore, provide an important 

backdrop f or critical decision-making in the years ahead. 
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TECHNOLOGY AND TRADE: PUBLIC POLICY ISSUES 

Lewis M. Branscomb 

The increasing importance of international trade is a 

measu re of the increasing interdependence of the United States 

and other nations. With trade growth rates now substantially 

out-pacing world GNP growth, the natu ral, technological, f inancial 

and human resou rces of one country are increasingly critical to 

the plans and produ ctive processes of others. 

Countries, such as the u.s., which are (a) net exporters 

of f arm products and hig h-technology produ cts; (b) net positive 

in dollar inf low of investment income and royalty payments; 

(c) net importers of f uels, minerals and low-technology merchandise, 

have a ve sted interest in maintaining technological leadership 

and allowing unrestricted opportunitie s f or trade and investment. 

The U. S. , uniquely among major indu strial nations, tackles these 

trade issues with political tools and economic policies but not 

with a well institutionalized science and te chnology policy. The 

government's technological concerns have f ocu sed almost entirely 

on military, space and nuclear technologies, althou gh du ring his 

last year as the President's Science Advisor, Edward David made 

a strong e f f ort to reverse this excessive f ocu s by government on 

the government's own needs rather than those of the national economy. 

8 
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Thus, we must still discuss technology and trade in the context 

of a serious policy vacuum and a serious lack of institutional 

strength within the government to implement such policies as might 

be developed. 

Why is industrial technology so important f or u.s. trade? 

Technology provides the highest value-added leverage to the cost 

of raw materials. This f acilitates our ability to import these 

materials, and mitigates the ef f ect of a high-wage-rate labor 

f orce by allowing us to take advantage of that labor f orce's 

high educational level. It seems strange to have to argue f or 

a national economic and technological policy that is built on 

national strengths rather than weaknesses. Perhaps as a nation 

we take our successes f or granted and tend to concentrate our 

attention on areas of dislocation or weakness. These are under

standably areas of political concern and, hence, a government 

responsibility, but so too is the need f or strengthening national 

economic perf ormance and maintaining technological leadership. 

Why It's Hard to Def ine Policy 

Why is it so dif f icult to evaluate the u.s. position in 

industrial technology and to def ine the national policies that 

would strengthen it? The measures for this evaluation are 

multidimensional and poorly defined. Many of the myths and mis

conceptions about technology and trade result f rom f ocusing on 

only a single measure, ignoring the rest. Among the measures to be 

considered are: 

9 
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• The balance of payments 

• The balance of trade 

• Return on f oreign investment 

• Income f rom patents and licenses 

• Enterprise ownership 

• Domestic employment and skills requirements 

• Indu strial self -sufficiency 

• Success of u.s. products in f oreign markets 

• Scientif ic and engineering leadership 

• Rates of invention and innovation 

Def ining an aggregate measure is presently beyond the techniqu es 

of economic analysis. Moreover, any ef f ort to define such a measure 

mu st f ounder. on the absence of an objective value system f or de

f ining the relative importance of each of the above dimensions. 

A second reason why policies are hard to def ine results 

from conf u sion about technology transfer. At the trivial level, 

this confu sion treats technology as a f ixed and enduring asset, 

which of course it is not. At a more sophisticated level, one 

should recognize that ju st becau se a nation has a particular 

technology available to it does not mean that technology can be 

exploited successf ully; the skills, the management resources, 

the capital and the markets may not be adequ ately developed. 

Finally, people constantly f orget that technology f lows both ways 

and that ou r economy has traditionally been more receptive than 

Eu rope's to the exploitation of new technology. Under these 

10 
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conditions, the u.s. economy will benef it more from the f ree 

exchange of technology than will others, with the exception, 

perhaps, of Japan. 

The third reason f or the dif f iculty in f ormulating policy 

arises f rom a lack of conviction about applying the classical 

economic law of comparative advantage. A large part of the ef f ort 

in national trade policy has been directed to limiting imports 

and lowering barriers to our exports in industries where we no 

longer possess a unique technological advantage. In such areas, 

f oreign nations, now able to provide f or their needs domestically, 

may be willing to contemplate restricting u.s. imports in order 

to protect local indu stry. They are much less likely to erect 

import barriers f or produ cts such as commercial jet aircraf t, 

where the u.s. does enjoy a u nique comparative advantage. 

Thus, f or the u.s. to have the economic benef its of f ree 

trade, our indu stry mu st demonstrate enou gh technological advan

tages to maintain the incentive f or other countries to grant 

access to our products. Bu t Americans view with ambivalence a 

strategy that advocates economic interdependence. Some people 

perceive a conf lict between, on the one hand, national security 

and domestic political requirements f or minimizing economic inter

dependence; and, on the other, the ef f iciency of an interdependent 

economy based upon the maximization of our comparative advantage. 

The f ormation of producer cartels clearly emphasizes this problem, 

as does the continued emphasis of major indu strial nations on pro

tecting their strategic military posture. In addition, there are 

1 1  
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many unresolved issues involving the appropriate extension of 

national sovereignty over the policies of companies that are 

physically within their jurisdiction or which may own subsidiaries 

within the jurisdiction of another nation. Corporate policies of 

maximum political neutrality may fail to satisfy the expectations 

of any government. Transfers of technology, the payment of royalties 

and the location of R&D facilities are particularly sensitive issues 

in this connection. 

Myths That Need Exorcising 

A particularly serious impediment to analysis in this 

field is that measures of national economic success reflect 

macro-economic data, while the evaluation of technological 

innovation is essentially a micro-ecomomic analysis. Thus, 

the evaluation of the international competitive position of a 

given enterprise, product sector or area of technology may be 

instructive for what it tells us about u.s. competence in that 

regard, but it may be exceedingly difficult to draw unambiguous 

conclusions concerning the economy as a whole. 

Discussions of this subject are fraught with many myths 

that need to be exorcised through analysis. Among them are the 

following: 

• Technology flows unidirectionally from science. 

• Government research investments to stimulate 

commercially-useful technology can never be justified. 

1 2  
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• Direct foreign investment usually follows cheap labor 

rather than rich markets and thus represents " job exports ". 

• Technological advantage can be protected by export barriers. 

• Products made and sold overseas could just as success

fully be made in the u.s. and exported. 

• u.s. industry can compete on the basis of superior 

financial and managerial skills alone. 

Such myths.are much more prevalent in political debate than 

in the writings of serious scholars of economic and technological 

policy. The compulsion to search for macro-economic generaliza

tions that can justify sweeping national policies and simplistic 

value judgments seems overwhelming. Yet the cause of objectivity 

may be better served by attempting to focus on specific issues 

and specific examples. 

Three Fundamental Issues 

The policy issue for debate cannot be free enterprise versus 

federal intervention. Almost all of us belive in the value of 

decentralized economic decision-making with a profit incentive 

for efficiency and innovation. We also believe that society must 

be able to reach consensus and implement policies that make micro

economic decisions conform to.future realities and to the public 

interest. The real questions are those that deal with maximizing 

the technical and economic effectiveness of private institutions, 

and with defining the purposes and improving the effectiveness 
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of public regulation and intervention. Three issues of public 

policy seem to me to be most fundamental: 

1 .  How effectively do federal policy and federal R&D 

expenditures support the national scientific and 

technical infrastructure upon which economic performance 

rests? In recent years u.s. "science policy " has never 

explicitly accepted this focus. The institutional 

capability of the federal government to evaluate the 

technological capability of institutions in the private 

sector is minimal, and historically most of the federal 

programs aimed at creating new technology have been focused 

on the government's own operational requirements, 

particularly in military and space programs. 

2 .  How effectively does the government incorporate 

technological insights in policy formulation -- in the 

Congress, the Executive Office of the President and the 

departments and agencies? The track record for incor

porating scientific insights into policy formulation 

concerning health, safety or the environment is very much 

better than the evaluation of the technological components 

of economic policy. Policy for technology is made nowhere 

in the federal government; economic policy is made 

everywhere. The intersec tion of the two is understandably 

in a poor state indeed. 
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3 .  What relationship can and should be established 

between government entities and private companies, 

given the delicacy of this relationship in a demo

cratic capitalistic society? How should the government 

gain access to technological experience from industry 

without becoming vulnerable to special pleading? How 

can corporations cooperate with the government without 

being accused of such pleading? Bow can the government 

achieve foreign policy objectives that call for the 

modulation of international transfers of technology 

to developing countries, to communist nations or 

within our alliances? How can the government stimulate 

the formation of new industries and new private 

capabilities without disrupting the market economy or 

playing favorites? 

It is popular to speak of "partnership " between public and private 

institutions, but the simile is not apt. Government and industry 

have distinct roles and responsibilities. What is needed is 

consensus on national economic priorities and competence to 

establish the priorities and carry out the needed policies. The 

result -- hopefully -- would be increased public confidence in the 

leadership of industry and government, which today is at a low ebb. 
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TECHNOLOGY AND TRADE: THE HIGH-TECHNOLOGY COMPANY 

Edward L. Ginzton 

The issues discussed in this seminar are of critical impor

tance to a company such as mine. We are a high-technology elec

tronics company which, in its 2 6  year existence, has seen 

its produc ts find use throughout the world. Indeed, several 

parts of our company export on the order of 5 0  percent of their 

production today. 

OUr technology, which involves microwave equipment, special 

vacuum-tubes and analytical equipment used in the chemical industry, 

is relatively new. It developed, in part, as a result of the 

rapid progress in applied science which occurred in the United 

States during and shortly after Wbrld War II, a time when corre

sponding developments in other countries were greatly slowed by 

the war's impact. Perhaps because of the momentum thus gained, 

and perhaps because of the emphasis on research which resulted 

from the perceived "missile gap ", research and development in 

American universities and in industry received substantial support 

from several agencies of the u.s. government. our healthy economy 

and the urgent reconstruction needs of Europe and Japan made the 

export of American capital goods and other high-technology products 

important as well as straightforward. 
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The Challenge to u.s. Leadership 

But this period did not last long; soon the industrial 

strength of Europe and Japan -- and later of Eastern Europe 

began to develop with notable succes s. During this period, even 

though exports from the u.s. continued to increase rapidly, the 

inverse proces s  also began, and in many product areas imports from 

Japan and Europe created a major impact upon American industry, 

as well as upon our balance of payments. Produc ts such as Sony 

radios, VW automobiles, and Nikon cameras are but a few examples 

of this succes s; they illustrate dramatically that neither in 

science nor technology does the u.s. possess unqualified or 

automatic leadership. 

Thus, starting in the late 1950s and continuing to the 

present, we find overseas industries continually challenging our 

leadership. This is partly a natural process which we cannot help; 

there simply is no reason to believe that Americans should be best 

in everything. However, to a certain extent the successful chal

lenges by overseas companies result from the fact that they have 

been operating in economic and political climates that favor their 

succes s  over American competion. In several countries, the exis

tence of American technolpgical leadership was a matter of grave 

concern to their government. Nowhere was this better described 

than by Servan-Schreiber's, "The American Challenge". Nor is 

there any clearer example than the collaboration of the Japanese 

government with its industry through the controls imposed upon 

domestic and foreign competion by the Ministry of International 

Trade and Industry (MITI) . 
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What we have seen recently is a gradual reduction of the 

support of American high-technology enterprises by lessening 

investment in research and development, while abroad the successes 

of American industry are being challenged by government-supported 

industrial enterprises. 

A Detrimental Environment for u.s. Industry 

I should like to develop a description of several issues, 

as I see them, based upon the following observation: overseas 

high-technology companies expect -- and obtain substantial 

support from their governments whereas, in the u.s., the govern-

ment is generally passive toward the interests of its industry and, 

in fact, has created, through regulation and legislation, an environ

ment that is substantially detrimental to industry's ability to 

compete overseas. I would not want to give the impression that 

I regard our government's attitude as universally intemperate 

or harmful. However, I do want to plead that it is imperative 

that the various elements of the government clearly determine 

whether their actions in regulating, controlling or supporting 

American industry are or are not in the national interest. Let 

me now be more specific. 

American high-technology industry, as I know it, is not a 

small number of large concerns, but just the opposite it is a 

vast array of large, medium and small-size enterprises special

izing in a large variety of products and markets. These organiza

tions meet national competition in every country where they sell. 
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As they do so, they meet a variety of American restrictions on 

the one hand, while on the other they meet competition from 

companies that are supported or protected in their respective 

countries. Some examples: in the vaccum products area it was 

not too long ago that there existed a substantial number of 

European vacuum products companies roughly equivalent to their 

American competitors in size and competence. However, with the 

encouragement and assistance of the German government several of 

the companies were merged into a single large unit. With reduced 

local competition and an enlarged manufacturing and technical 

base, the merged company soon dominated the German market and 

became a powerful competitor in other markets. 

We had a similar experience in the electron power tube 

field in France. In this case, we had a joint venture with the 

tube operation of one of the two major French electronics companies. 

When it was decided in France that this company should be merged 

with the other large French electronics company, it was suggested 

that we might like to withdraw from our joint venture, which, of 

course, we did. Today the French government, which controls most 

of the purchases from this industry (broadcasting and point-to

point communications as well as military markets) , directs all 

its business to the merged French company. our only opportunity 

is to compete against other importers for items that the French 

company cannot, or prefers not to, produce. 

By contrast, similar consolidations in the u.s. would surely 

be challenged under our antitrust legislation. Thus, I would ask 
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a question: in these and related areas, are our antitrust laws 

adopted many years ago -- continuing to serve the best interests 

of the American people? 

Declining Support for R&D 

Changing the subject, I am sure it is obvious that the 

strength of an industry depends upon the quantity and quality of 

research being conducted in the universities where basic research 

concepts are developed and where future engineers and scientists 

are trained. It is common knowledge that over the last ten years 

or so, there has been a diminution of support of basic research 

in American universities. How this has happened is not the point 

for the moment; but I w1sh to ask: is the reduction of support 

of basic research in the u.s. in the best interests of the 

American people? 

The ability of any American company to conduct research and 

development is governed by a vast array of governmental practices, 

regulations and laws. Some of these relate to the restrictive 

practices of the federal agencies. For example, such agencies 

as NASA, ERDA and the National Science Foundation require that 

under their R&D contracts patents resulting from research are owned 

by the government; but government is patently unable to exploit 

such inventions as successfully as a private concern competing in 

international markets. 

Also, several federal procurement practices, such as the 

limitations on the recovery of company-sponsored research and 
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development costs, diminish the ability of American companies to 

invest adequately in future research and development programs. 

Thus, I would ask: are the federal laws, regulations and practices 

limiting R&D investment in the best interests of the American 

people? 

Controls on Export and Taxation 

Consider now the variety of governmental controls on exports 

and taxation. It is my belief that the u.s. leans over backward 

in its interpretation of COCOM regulations and continues some 

unilateral controls of strategic exports unnecessarily. While I do 

not suggest that there should be a careless attitude toward exporting 

strategic items, the administrative burden, both in magnitude 

and in elapsed time, certainly acts as an impediment to our 

ability to compete overseas. Many of us in the electronics 

industry believe that the magnitude of controls is excessive 

and a number of administrative practices are unnecessary. 

European and other countries provide a host of financial 

supports through taxation and other subsidies. For example, in 

all of the European Common Market countries the value-added taxes 

on exports are rebated, sometimes as much as 2 0  percent. This 

does not happen in the u.s. Even our Domestic International Sales 

Corporation (which provides a modest benefit via tax deferral) is 

being threatened in Congress. Some countries have export assistance 

provisions, either in the form of easy credits, or other forms of 

assistance generally unavailable in the u.s. For example, the 
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French government may organize an extensive trade show in China 

to demonstrate how the French electronics industry's products 

can meet Chinese requirements. Several countries also ask their 

foreign embassies to actively participate in supporting export 

sales of their industrial concerns. Should u.s. government agencies, 

such as the Department of State and the Commerce Department, ac

tively support development of market opportunities for American 

companies -- as is done by many other countries? 

Concerning Technology Transfer 

Finally, I am aware that technology transfer is widely 

discussed as it has substantial impact on the retention of 

American leadership, on success of businesses and on employment. 

I submit that technology transfer is not a simple concept and 

that it is dangerous to speak either in its favor or against it 

without understanding the implications in a particular case. 

I can easily see that in some cases the export of our technology 

might be detrimental to American strategic policies, or to a 

continued success of some particular industry or to domestic 

employment. Conversely, there are kinds of technology transfer 

which are simply a continuation of normal business developments 

and cannot be prevented, whether we like it or not. I submit 

that American industry, on the whole, knows what needs to be done 

to guarantee continued success of a particular company or organi

zation. Once again, I should like to suggest that development of 

categorical laws, rules and practices would not be in the best 

interest of the American people. 
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In conclusion, I believe that the best interests of the 

u.s. will be served by a new partnership between the government 

and American industry -- a partnership which would be based upon 

a careful assessment of the role of the government in the support 

of American technology, both domestically and overseas. We could 

do a great deal of qood by studying the structure and purpose of 

the Japanese MITI to see whether government-industry cooperation 

as practiced in Japan would not have useful analogs in the u.s. 

I would hope that our Office of Technology Assessment would find 

it possible to explore such diverse and complex issues as this. 
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THE CHEMICAL PROCESS INDUSTRIES 

IN INTERNATIONAL INVESTMENT AND TRADE 

Ralph Landau 

The chemical process industries constitute one of the most 

dynamic and technologically intensive industrial groupings in our 

country. The abbreviated expression "chemical industry" as 

employed in this paper, and in common parlance, stands for a related 

series of product manufacturers, including chemicals of all kinds, 

paints, pharmaceuticals, detergents, fertilizers, plastics, 

synthetic rubber and fibers, photographic supplies, etc. SOme of 

their most distinctive characteristics are the following: 

1 .  This industry is capital intensive, not labor intensive, 

although perhaps one and a half million jobs (a very 

small percentage of our labor force representing an industry 

that earns three times as big a percentage of the nation's 

corporate profits and seven times as big a proportion of 

u.s. exports of domestic merchandise) depend on it, directly 

or indirectly. Of course, �dditional large numbers of 

jobs downstream are involved in the further conversion and 

application of the materials produced by this industry. It 

has an enormous range of products of all kinds, running 

into the many thousands even in one company. 
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2. Chemicals are an international business, and many firms 

are very active in a number of countries. However, foreign 

chemical process companies are likewise active both here 

and in third countries. The international and domestic 

chemical industry is vigorously competitive. 

3 .  Technologically, the American chemical industry is very 

strong, and has made many major discoveries and improvements 

(both in substance and in techniques) which have spread to 

other countries. The profession of chemical engineering, 

uniquely developed to its present status in the United States, 

has taken a leading role in all phases of this industry's 

growth. (l) However, American companies do not enj oy 

monopoly of inventiveness, as demonstrated by a number of 

great and important discoveries which came to this country 

from abroad. The domestic chemical companies traditionally 

spend large sums from their revenues in research and devel

opment, often around 5 percent (in many companies such as 

pharmaceuticals, much more ) . It is one of the largest 

privately financed R&D efforts in the world. ( 2 ) Furthermore, 

this R&D effort carried out by American companies is virtually 

entirely concentrated in the u.s.; despite statements to 

the contrary, foreign R&D by American companies is a 

minuscule part of the total, for many strong and enduring 

reasons. OUr Internal Revenue Service is trying, perhaps 

unwittingly, to force a change in this pattern by shifting 

research jobs abroad; this is the real implication of its 
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new proposition on overhead allocation by international 

companies. The reasons for such policies ent irely elude me, 

as they are bound to affect our whole industry and its 

contributions to our economy unfavorably. 

4 .  The American chemical companies are very strong in 

financial, marketing and manufacturing skills. Taken 

together with their technological strengths, the real 

knowhow of this industrial grouping is in such an overall 

combination of talents, and explains the success abroad 

of American private companies, both in export of products 

and in manufacturing in foreign countries. 

5. This combined knowhow is privately owned by a large 

number of companies. The u. s. government has limited 

knowhow or ownership position in this area, primarily 

in explosives and other military requirements, and I 

have found no significant knowledge about it in either the 

executive or legislative branches, although individuals 

can be found in government whose past experience has 

educated them to the complexities of this very intricate 

industry. 

One visible evidence of the importance of the chemical 

industry to the American economy can be seen in the figures for the 

1 9 74 American balance of trade.(3) In that year, the industry's 

favorable balance was just under six billion dollars whereas, in 

the same year, the balance for all other commodities was unfavorable 
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by almost nine billion dollars. Put another way, the total 

u.s. trade balance last year with chemicals included was about 

minus three billion dollars, but without chemicals the deficit 

would have stood at over nine billion dollars. Furthermore, this 

industry has consistently maintained a favorable balance of trade 

over many years. Compare this sterling performance with our 

automobile and parts industry, which had an unfavorable balance 

of trade in 1974 of -2. 76 billion dollars; for the electrical 

machinery balance, it was only +1. 6 billion dollars; for iron and 

steel manufactured products, it was unfavorable by -2. 8 billion dollars. 

In addition, the industry has created an overseas investment 

base which contributes return of profits as an "invisible " export. 

Last Year, all u.s. business brought back over six billion dollars 

of foreign exchange<4) and, while I do not have an exact breakdown 

of the figure, the chemical industry must have contributed a 

respectable proportion of this total, probably approaching one-third. 

Furthermore, our industry earned roughly another 0. 8 billion dollars 

from foreign licensing fees. 

It can be seen from this very cursory review that we are 

dealing with an industry that constitutes one of our country's 

leading economic assets, and one which, unlike some others, is 

dependent entirely upon private capital and research for its growth. 

Hence, it shall be my purpose in this paper to extract some 

recommendations from this industry's experiences toward the general 

theme of this seminar in studying what is in the best interests of 

our country. Technological leadership will be the theme referred 
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to herein, but it must be clear from the above summary that 

technology is by no means this industry's only asset. Others, 

in addition to those mentioned above, are its large scale, its 

hitherto abundant and relatively inexpensive domestic raw 

materials, its freedom and willingness to innovate and spread 

abroad, the opportunities it offers f or smaller as well as large 

companies (the importance of this being that smaller firms are 

usually more innovative<5> (�),the decades-long close association 

with a large number of the world's leading process plant construc

tors and engineers, its high standing in the world financial 

community, etc. The chemical industry is a most sophisticated 

world system, of basic economic importance to this country and 

the industrial sphere. 

But, first, a few words about my presuming to speak about 

so vast and intricate a structure. I have spent thirty years in 

this industry, the first half in creating, I believe, a widely 

respected international chemical engineering company that pioneered 

in licensing technology as well as designing plants for a variety 

of organic chemical processes, most of them invented by our own 

R&D efforts -- in fact, my citation for election to this Academy in 

1972 referred to my activities in this area. I have also been 

honored by being elected to the Council of the Academy. More 

recently, however, I have been involved in helping to create a new 

worldwide chemical manufacturing company, likewise based on original 

invention (the Oxirane group) . Consequently, in these thirty years 

I have come to know the great majority of chemical and petrochemical 
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companies of the Free Wbrld. I have presented so�e of this 

history in a pape�)delivered on the occasion when I was fortunate 

enough to receive the Chemical Industry Medal of the society of 

Chemical Industry (of which I am now a vice president) . Through 

my membership on the M.I.T. Corporation (Board of Trustees) , I 

have been privileged to continue my association with the continuous 

intellectual ferment of the greatest scientific and technological 

university in the world, from which I first earned my Sc. D. degree 

in Chemical Engineering. However, I am speaking for myself alone, 

and not for any of the institutions with which I am or have been 

associated. 

It must be apparent that any analysis of the American leader

ship role in the chemical industry has to incorporate the total 

system. Here the non-technical considerations are more important 

than the technological components. How well the chemical -- and 

any -- industry flourishes is very much affected by taxation, 

monetary restraints, governmental restrictions on investment and 

dividend policies, governmental action pertaining to environmental 

requirements, nationalization threats, tariffs and other barriers 

to the flow of capital and goods, and the like. The productivity 

and innovative quality of our domestic environment are still very 

much in need of improvement, and indeed I have testified on some 

aspects of these matters before Senator Bentsen's sub-committee 

of the Joint Economic Committee of the Congress.(?) A recent editorial 

in Science touches on the same subjec�(S) But, clearly, these 

matters are not properly the function of our Academy and this 
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seminar, although we should be concerned about them. Nevertheless, 

the technological component of the chemical industry is indeed 

one of its major assets, and its protection is a legitimate concern 

of the National Academy's studies. 

A Case of Copying 

The Export Control Act, which has been in existence since 

1 94 9 ,  bears specifically on this issue, and my company has had 

some unusual direct experience with its functioning. A few 

years ago, it came to our attention that one of our own licensees 

(a government-owned company in a friendly country) for an important 

original process of ours had sold what appeared to be a close 

analog of this process to a country in the communist bloc. 

After our own extensive investigation, we succeeded in obtaining 

evidence of what appeared to be outright copying of our process. 

We initiated litigation to recover damages, and succeeded only 

after intensive effort in persuading the Commerce Department to 

invoke the provisions of the Export Control Act. The result of 

these combined actions was a settlement by the foreign government 

entity involved: with us, for monetary compensation, with our 

government, for cessation of such activities. To my knowledge, this 

was the only time a foreign government organization was so penalized 

under the Act with respect to improper technological exports 

from the u.s. Unfortunately, one of the terms of the settlement 

was a reduction in the period of secrecy obligation by our licensee, 

and that group is now offering a process somewhat like ours in 
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various countries of the communist bloc, at least. Of course, 

we are counting on our own R&D to help maintain our leadership 

in this area, but our new competitor gained at least a twenty-

year head start by having access to so much of the latest 

American technology in this area. 

My account of the foregoing experience is intended to under

line what I feel to be are the legitimate areas of government 

intervention in our field: namely, to help protect American patents 

and trade secrets from abuse or piracy and to recognize the vital 

role of government in helping private industry (as I have empha-

sized above) in its efforts to earn foreign exchange and profits 

by trade and investment abroad. The knowhow of our industry owes 

nothing to government inspiration or funding (with surprisingly 

little defense budget fallout except in a few instances, such as 

government research in high technology metals like titanium, 
c\,e.""··� 

used in many e8eme1a1 processes) , and it should, therefore, be up 

to each owner of such knowhow to decide how best to exploit it 

to maximize his earnings. Usually, if not always, the owner is 

in the best position to assess the competitive merits of his 

technology as against that available from others. 

Priorities in Exploiting New Technology 

It is my observation that, increasingly, owners of such 

knowhow follow a system of priorities whenever they have new or 

improved technology to exploit: 

1 .  First preference clearly is to mount a manufacturing plant 
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in the u. s .  at the earliest possible time, to prove out 

the technology and to secure a favorable position in the 

marketplace. Included in this strategy would be a major 

effort to export the products to foreign markets, thereby 

permitting faster loading of the domestic plant, and 

development of market penetration abroad. In our industry , 

however, the cost of shipping the great maj ority of 

its products abroad is quite high relative to the selling 

price, and most countries have erected substantial tariff 

barriers (as indeed have we) so that there are limits to 

the amounts of products that we can export in the face of 

foreign competition. 

2 .  Hence, second preference would go to investing in a 

plant abroad, as early as market consid erations permit, to 

exploit the same technology, with, i f  po s sible, the same 

ownership as in the u.s . If the foreign market has been 

prepared by exports from the American plant, it is ripe 

for a "world size " plant to be built. The risks here are 

inherently greater, but if the investment is timely 

and well chosen it can gain for the American company a 

possibly commanding lead in the foreign markets and ensure 

its ability to compete successfully without freight or 

tariff barriers. Furthermore, such foreign manufac turing 

usually leads to further needs for imports from u . s. plants 

(such as raw materials and intermediates) , and the net 

result is definitely greater exports from the u.s. than if 
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no foreign manufacture were undertaken. Finally, if such 

action is not taken, sooner or later, other foreign 

companies will figure out how to move into this market, and 

despite patent and trade secret protection (which are 

highly variable and weak depending on the country involved) , 

the American company will see the loss of its former 

technological lead. In some countries, also, the laws 

or practices make sharing the investment with domestic 

entities mandatory, and this can lead to complications for 

the American investor. 

3 .  In the absence of opportunities to invest, third preference 

would be given to judicious licensing of the technology in 

friendly countries abroad. The high cost of R&D today makes 

licensing of an important discovery generally very unattrac

tive because the royalties allowed by trade practices are too 

low to permit an adequate return compared with manufacturing 

the product. Just when the new technology is really well 

established and production is rising, the royalty payments 

cease, and secrecy obligations usually expire. Furthermore, 

the high R&D cost is due in large measure to the percent of 

failures found in all company research efforts. A licensor 

wants to pay only for the successes, and does not contribute to 

the cost of the failures. Thus, the export of goods from the 

u . s .  or their manufacture in selected foreign countries is 

much superior to licensing for royalties or equivalent. This 

is also true when the discoveries are only improvements, and 

which would command little if any royalties. Of course, there 

are companies and groups which own technology but have no manu-
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facturing capabilities or aspirations ; these are most 

likely to license their knowhow. 

4 .  The last preference would be given to sale of the 

technology to countries whose foreign policy is often 

unfriendly to us, particularly in the communist bloc. 

Here, the concept of a joint venture as we understand it 

is particularly difficult, if not impossible, to implement, 

and enforcement of secrecy agreements and protection of 

patent rights held by the western firm is uncertain. 

Moreover, competition in the international marketplace 

from products made in such licensed facilities often comes 

back to bite the licensor hard, for many of these countries 

do not price their exports in a rational way, but in any 

fashion to earn foreign exchange, or to accomplish their 

government ' s  foreign policy goals. However, no evidence 

is available to me to suggest that communist countries are 

not scrupulously honoring their contractual obligations ; 

still these run out eventually, and the country is free 

to use the technology in any way it sees fit. 

Our experiences with Japan, a friendly power and one 

whose economic health is important to us, show what can 

be done by application of the imported technology and its 

effect on the trade of the countries providing the 

technology. In any case, unless the cash return or 

equivalent in valuable raw materials or produc ts is high 

enough, this path may well turn out to be a poor one in 

the long run for any really advanced technology. 
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5 . The above sequences, while representative of present 

thinking, do not cover all the real possibilities in our 

complex industry. Thus, an American invention may f irst 

be commercialized abroad, then introduced into the U. S. A. 1 

the reverse is also possible. We have had many experiences 

in these types of arrangements, and there is usually a 

good reason for them . 

The Competition for Russian Favor 

S ince the present unfavorable economic trends in the communist 

satellite powers are making it increasingly difficult for these 

countries to buy technology from abroad, it is primarily with the 

U . S . S . R .  that these concerns exist. < 9 > This is not the place for 

me to speak about detente, but no private owner of valuable tech

nology can afford to overlook the problems mentioned above, and 

be guided accord ingly. ( lO) This is equally true of the demand 

by that country for large and cheap credits. As the New York Times 

said, ( ll) "That Moscow should want maximum competition among western 

nations for its favor and its orders is entirely understandable. 

But even those who believe in greater Soviet-Western trade, as we 

do, may question whether subsidized credits for a ma j or industrial 

nation -- as the Soviet Union has become -- is in anybody ' s  interest, 

especially when the creditor is in a shakier economic position than 

the borrower • • •  the U . s . s . R .  today is very much of a ' have ' nation 

compared to almost any other country in the world. It ought to begin 

acting less like a mendicant and more like an equal trading partner. " 
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It is this international competition for Rus sian favor 

{technological and financial) which makes the American problem 

so complex, since, as I said at the beginning, the American chemical 

industry does not hold a monopoly on inventions or knowhow. 

Hence, an important role for the u . s .  government in protecting 

our position lies in diplomatic efforts with our allies and 

friends to minimize such international bidding for credits and 

the sale of knowhow except when the terms are fair. At least 

so far as this industry is concerned, government can play its 

best role by avoiding any regulatory activities, except its 

obligations under the Export Control Act, which permit selective 

vetoing {lO) of the proposed international transfer of technology. 

This has very rarely been exercised in recent years. In any 

event, there is need for appropriate appeals, preferably to a 

Presidential level science and technology council. Our government 

will make its most effective contribution to international trade 

by generally deferring to the judgment of the owners of the 

knowhow as to the best ways of exploiting that knowhow. I cannot 

see how any government planning function in this area could be 

productive at all 1 on the contrary, it would have a depressive 

effect on a very progressive industry. In any consideration by the 

u . s .  government regarding the international transfer of technology , 

the first concern should be the encouragement of our dome stic 

economic health, for it is this which continues to fuel our strong 

technological progress. Some aspects of this problem are referred 

to in one of my papers. ( 5 ) 
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Efforts should be made by our government to encourage 

development of patent systems in the suddenly affluent OPEC 

countries, where in many instances no such patent systems exist. 

Because of this lack, American inventions can be utilized 

freely, in conjunction with the cheap hydrocarbon resources of 

these countries, to flood the world market with goods that can 

undercut our own or our allies' exports. Certainly these matters 

should be taken up by our government in its energy talks with 

OPEC countries, and in its trade talks with many other countries. 

Anti-dumping provisions for products made in the absence of law 

and the presence of cheap hydrocarbons (priced below world energy 

prices) must be embedded in future agreements of this kind. 

Furthermore, care should be exercised in trade negotiations 

generally, not to damage so valuable an industry ; for example, 

only sector bargaining should be considered. 

How Technology Is Traded 

Implicit in all of the foregoing has been my sense of the 

comparative insecuri�y of American technological knowhow, particularly 

where the American owner can have no participation in the 

manufacturing plant. 

Consider the pattern of trade in technology: 

1 .  The great bulk of the technology exported from the u . s .  

goes to Western Europe and Japan. 

2 .  The great bulk of the technology exported from the west 

to the east bloc (and now possibly of the Middle East) 

comes from Europe and Japan. 
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l .  The east bloc (and third world countries generally) 

prefer to buy complete packages wherever possible, 

including financing, supply of equipment, engineering 

design, knowhow, license rights for same and consulting 

services during startup. This practice has given 

Western European and Japanese companies great advantages 

over the u . s .  firms for a number of reasons. To mention 

j ust a few: 

a. Financing of the type favored by the customers is 

not feasible in America . Loan terms considerably 

in excess of five years are now common, and government 

insurance and other schemes are much further advanced 

in Europe than in the u . s .  

b. Europe and Japan have had lower costs of equipment 

and personnel than we do. 

c. European and Japanese technologists are much more 

willing to live in Eastern Europe and communist 

China for long periods during construction and startup, 

despite such episodes as the sentencing of one 

Vickers-Zimmer engineer for espionage in Red China 

a few years ago, and cancellation of the contract. 

d. European and Japanese entities are much more willing to 

engage in barter arrangements, even including output 

of the proposed plants, so as to permit the communist 

bloc countries to finance the proj ects largely from the 

west . 
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e. As mentioned before, many European organizations, 

particularly those in which governments are involved, 

are willing for national prestige purposes or balance

of-payments reasons to sell technology very cheaply 

compared with what would be considered an adequate 

return by comparable American entities. 

f. American companies have generally felt that once a 

sale of process knowhow or other form of knowhow 

takes place behind the Iron Curtain it is difficult 

to police copying of this knowhow elsewhere ; therefore 

the compensation should be reasonable, not bargain

basement pricing. However, the extensive European 

and Japanese competition described herein has made 

. this philosophy very diff icult to achieve in most 

instances. 

g. It is known that the Italian Communist Party and very 

possibly the French counterpart are very active in 

promoting sale of technology from companies inside 

their countries to the communist bloc countries. 

Luigi Barzini stated in The New York Times several 

years ago (l2) that the Italian Communist Party received 

a commission on all sales to the Iron Curtain countries. 

4 .  Although, as mentioned above, there exist technology 

export controls in the United States, and the COCOM 

countries to a lesser extent, their effectiveness is 
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diminishing. Of course, it has been diff icult to persuade 

the COCOM and OECD countries to cooperate very effectively 

in this area. But the greater problem is due to the fact 

that technology is increasingly leaking from Western 

Europe and Japan (even though originally of u . s .  nationali�y ) ,  

by a variety of means (instances of each k ind are known 

to us, and to others in the industry) , v i z :  

a. Outright misappropriation. It is the widely held 

belief by American industry that many such cases of 

misappropriation of American technology have occurred, 

but it is exceptionally difficult to prove this for 

any specific case. 

b. Disclosure by American personnel employed by foreign 

entities, emanating from their knowledge of American 

secret knowhow . Often these instances involve 

contravention of personal secrecy agreements with former 

employers. 

c .  Disclosure by European personnel who have worked on 

projects involving American knowhow, to other European 

companies which are not yet bound by any formal secrecy 

obligations, and who then retransmit the data behind 

the Iron Curtain. A ring of this type was recently 

uncovered in Italy , but the same practice has been 

known to occur in France and elsewhere. 

d. Espionage by employees of one company with relation 

to employees of another company which has American 
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technology and which the first company then re-transmits 

to the Iron Curtain. It is believed that at least one 

such case is known to have occurred in Japan. 

e. Espionage by east bloc government and technical 

personnel in Western Europe and less often in the 

United States. 

This question of Soviet espionage is at last receiving 

more public scrutiny. Recently, Mr. Tom Normanton, a 

member of the British Parliament, made the following 

remarks at the European Parliament in Strasbourg:
(lJ) 

"We need not remind ourselves that the greatest leap 

forward in aeronautical technology, namely, the 

Concorde aircraft, has been copied in almost every detail 

by the Russians. That stems from the fact which I am 

sure nobody can deny that copies of blueprints, copies 

of designs -- the product of research of the [ European ] 

community -- have been handed over in totality to the 

U.S.S. R. " 

Other examples are contained in recent articles by 

"Foreign Report ", published by the London Economist . 

One such issue deals with the KGB (Soviet Secret Police) 

activities relating to multinationals. " The KGB 

delegates who sit in on the Soviet Council of Sciences 

regularly point out -- when the discussions turn to the 

purchase of technology from the west -- where techniques 

can be stolen more cheaply than bought. (KGB spies in 
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West Germany succeeded in ' borrowing' the most sophiscated 

railway computer technology on offer. ) .. ( 1 4 ) 

f .  The requ ired publication of patent applications in 

western patent offices often signal s to observant 

Iron Curtain technologists important directions being 

taken by the west. 

g .  The talk of a " Technology Gap " has encouraged and 

justified to some inaction regarding prevention of the 

leakages of technology as described herein by 

propagating the idea that Robin Hood should get 

tec�ology from the richer nations and give it to the 

poor ! 

Plugging the Leaks 

This being the case, how can the leaks be plugged more effec

tively than they are at present ? Here are some recommendations : 

1. The American government should encourage the writing 

of contracts by private companies for license or sale 

of American technology to foreign entities that include 

a clause prohibiting the sub-licensing or further trans

fer by the licensee or purchaser of technology in the 

same field as the subject licensed. There are too many 

cases known to exist today where the foreign licensee, 

through an affiliated or associated company, alleges to 

have developed an independent source of technology similar, 

if not identical, to the acquired American '5eeh:ae 1egy , 
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eases kR&lM �e eKis� teday whe�e �ae fe�eiga l igeaaee , 

t�ouga aR affilia�ed o� asseeia�ed eempaRy , alleges te 

haue deuel oped a:r:a i:r:adepe:r;:ad.e:r:at &ou�c;:e of �eglmology 

simila� , if Aot ideatigal , �e �ae ae�ai�ed Ame�igaa 

technology, which it proceeds to sell behind the Iron 

Curtain and elsewhere. Actually, our government should 

prepare detailed recommendations and warnings to private 

companies regarding all the security problems mentioned 

herein. 

2 .  Efforts should be exerted, by treaty and otherwise, to 

strengthen trade secret rules and judicial precedents and 

practices ; talks should be undertaken with foreign govern

ments to suggest improvements f rom our own experiences 

in the loose legal protection provided to trade secrets 

and patents by much of foreign law. Even in the United 

Kingdom, for instance, there is very little restraint on 

an individual who works for a company which may itself be 

obligated to secrecy. Perhaps international courts with 

expertise might be established to deal with technology 

matters. It is not illogical that "knowhow ", which 

originated as an American concept, should also be followed 

by an international legal doctrine which adopts some of 

our experiences for the benefit of the more orderly 

international flow of technology. 

3 .  Government bureaus abroad should be better staffed so they 

can feed to American industry and the various governmental 
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agencies a t  home commerc ial intel l igenc e conc ern ing 

technology flow ,  and trade oppor tun i ties . 

4. As a corollary to the above , the government coul d give a 

grea t dea l mo re general help to priva te bus ines s in a l l  of 

i ts interna tiona l a f fairs , wi thout getting involved in 

the busines s  i ts e l f . The current philosophy of some 

government agenc ies -- and too many government personnel , 

including some Congressmen and thei r  s ta f f s  -- i s  tha t 

any government help to private indus try under any 

c ircumstances i s  per � bad . Thi s a l l - too-preval ent 

a tti tude presents a marked contra s t  to tha t obta ining in 

the foreign mini s tries of mo s t  of our allies and c ertainl y  

o f  our opponents . These mini s tries  are regarded as 

essentially organs of bus iness and government in promoting 

internationa l trade to the maximum pos s ib le extent . 

One o f  the b igge st changes tha t  can be brou9ht about 

under any adminis tra tion i s  to help deve lop a c l earer 

unders tanding of the vital role of private bus ine s s  in 

crea tin9 and ma inta ining our technolo9ical lead . And , 

i t  would help i f  younger engineers , bus ines smen , and the 

l ike would vie for elec tion or plac ement wi th the (mo s tly ) 

lawyers who are ac tive in the pol i tical proc e s s . 

5 .  A " Robin Hood " type o f  prob l em ha s arisen among some 

friendly countries o f  the thi rd and four th wor lds , who are 

ins i sting tha t the price they pay for modern technology i s  

too high ( th e  President o f  Mexico ,  for exampl e ) . But no 
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one questions that they should pay prevailing interest 

rates for monies. Why this discrimination ? OUr friends 

in these countries should be helped to understand that 

because of the limits of skilled u . s .  manpower, and the 

initially small scale of their requirements, the time and 

cost required to transfer the technology are often 

inordinately high, and the compensation must be equally so. 

The risks of leakage to third parties must also be evaluated. 

6. A more flexible policy could be adopted by u . s .  sellers of 

technology regarding the kind of information which might 

be exported as part of a knowhow sale in selected cases. 

For instance, detailed equipment drawings might be excluded 

from being supplied with the equipment bought (catalyst 

manufacturing information is already prohibited from being 

exported to certain countries , but exports of the catalyst 

itself are allowed) . 

7. Particular attention should be called to enterprises that 

are established and owned by some of our allies and friendly 

countries. These organizations sometimes evidence a 

cavalier disregard for the origin or protection of knowhow 

when they determine to use such knowhow for political or 

commercial reasons. An example of this type of opportunism 

is found in the recent agreement between some American 

companies and the French aviation industry with regard to 

data on swing wing design. The British were more than slightly 
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disturbed because they cooperated with the French in the 

development of the swing wing designs and they felt that 

much of their knowhow was incorporated in the material 

which the French proposed to sell to the u . s .  This example 

demonstrates that other countries have sensitivities 

which could be utilized in developing much more carefully 

thought out trade secret and export policies than now 

exist. Our government can be more effective here than 

most private companies . 

8.  It might be possible to develop patent doctrine in 

treaties with friendly countries which would prevent the 

export of technology (and sometimes products ) to the 

Iron Curtain as well as countries not covered by an 

adequate system (as mentioned before) , where the technology 

is protected by patents in the allied country. Many 

American companies do not obtain patents in the Iron 

Curtain countries because there is considerable doubt that 

these have any value, or in other countries because of 

the lack of an organized patent system. Consequently, 

companies in allied countries, utilizing disclosures in 

patent applications filed by American companies, proceed 

to develop technology for export to these other countries. 

Such technology would not be saleable in the exporter ' s  

own country because of the American ' s  patent protection . 

Perhaps this anomalous situation might be changed by 

appropriate treaty . 
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9 .  Additional efforts might be made to permi t ac tion 

against Amer ican individual s  who tran smit valuable 

knowhow ( even though they have per sonal secrecy agreements ) 

while working for fore ign enti t ie s . 

1 0 . A new probl em has recently surfaced : the strong 

po s s ibi l i ty of control be ing acqu ired in Amer ican 

companies with a strong technological ba se by fore ign 

countr ies which have gained great weal th , beyond the ir 

own need s . Thi s i s  a mo st complex que stion that i s  

beyond the scope of  my remarks here , but , aga in , one 

mu st not over s impl i fy . If government i s  to oppose such 

take-over s ,  it must a l so provide al ternate f inanc ial 

mechani sms to compensate the shareholders involved --

a mo st d i f f icult task . 

I have devoted a perhaps inord ina te amount o f  space to the 

i s sue of protect ing Amer ican technological knowhow because i t  

real ly underl ie s  all dec i s ions which pr ivate companies and our 

government mus t  make each day in the many area s of ac tivity 

touched on at thi s  seminar . It i s  important to under stand the 

nature of thi s  probl em , and my long exper ience in it may be o f  

value to the further stud ies thi s  Academy may undertake . 

In conc lu s ion , I want to re iterate my feel ing that the rol e  

of government must not be that o f  a top centra l i zed admin istration 

oversee ing our technological posture . Let us avo id the mi stake 

the Soviet Union has made , and which keeps it  in the pos ition 

of  seek ing our knowhow. (l S )  However ,  in a true complementary 
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relationship between pr ivate indus try and government may be found 

the Amer ican way to ma inta in a proper and long-lasting preservation 

o f  the dynamic s and static s o f  our technological l eader ship . 

Apropos o f  thi s conclusion , when I had f in i shed my prepared 

speech ,  I wa s de l ighted to read Pre s ident Ford ' s  remarks on 

Apr il 1 8 th ,  mo stly in connec tion with the open ing of our 

Bicentennial celebration , which expres s  admirably some of the ba s ic 

motifs presented in thi s  paper . Here are a few pertinent extracts 

from The New York Time s o f  Apr il 1 9 , 1 9 7 5 : 

" Speak ing in the Statehouse in Concord beneath portraits 

o f  George Wa shington , Abraham Lincoln and Dan iel Webster , 

Mr . Ford a sserted that the United States government could not go 

on mak ing promises and increa s ing spend ing . ' The heart o f  our 

f inanc ial d i lemma ' , he sa id , ' is the end l e s s  stream o f  promi ses 

made to the Amer ican peopl e in the last generation and thi s , that 

the government can and wil l  sati s fy mo st of the ir needs and the ir 

wants . '  He added , ' The Amer ican people cannot l ive on promi se s : 

we must l ive on produc tion . '  

"Mr . Ford attacked the f ederal regulation of bus ine s s  and 

industry and said , ' We mus t  rea s ses s the archa ic and rigid 

regulation s which hamper the Uni ted States economy and d irec tly 

a ffect the Amer ican consumer . In far too many cases , government 

regul ation has become counterproduc tive and remo te from the 

need s of bus ines ses and consumer s al ike . ' 

" But the thru st o f  his remarks wa s that the government 

should do l e s s , no t more , to regula te bus ine s s . ' An outdated 
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view o f  bus ines s  a s the oppres sor , which mus t  be controlled by 

the government , has al so contr ibuted to the fa ilure to tackle 

reform, ' he said . ' The re lationship between the government 

and bus ine s s  i s  a re lationship between government and consumer , 

and thi s must be the spir it behind re -evaluation and re form . 

The producer s and con sumer s in our system are not enemie s ,  but 

partner s . ' " 
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CASE STUD IES 

ELECTRONICS : JAPAN 

Wil l iam P .  Doo l i ttl e 

In many ways , the experience o f  my company , Hewl ett-Packard , 

para llels that o f  Varian As soc iates , d iscus sed by Dr . Gin z ton . 

During 1 9 7 4 , our sa les on a wor ldwide basi s approached $ 9 0 0  mi l l io n  

and 4 8  percent o f  th i s  bus ine s s  came from cus tomers outs ide the 

Uni ted S tates . Dur ing the firs t  quar ter of 1 9 7 5 , our i nternational 

bus ines s exceeded our domestic bus ine ss for the f irs t time . Approx

ima te ly 7 0  percent o f  our internationa l  bus iness is in the form o f  

expor ts of finished goods from th e  u . s . , whi l e  th e  rema ining 3 0  

percent cons i s ts o f  va lue added a t  our various fac tories around th e  

world . One out of  every three of our manufacturing employees here 

in the u . s . owes his  j ob to orders which we obtain from foreign 

cu s tomer s . The more rapid ra te o f  growth of our interna tional 

bus ines s , c ompared to our domes tic bus ines s , has been a pr ime 

fac tor in our ab i l i ty to ma intain full employment in our u . s . 

manufactur ing fac i l i ties desp i te the current economic d i f f ic ul ties . 

Our experienc e  in manufacturing abroad ha s changed cons iderab ly 

over the years . F i f teen years ago , we started our f i r s t  foreign 

manufac tur ing program in Wes t  Germany largely because we wer e not 

competi tive wi th our German and Common Market competi tors . American 
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good s enter ing Germany and the Common Market faced high du ty rates , 

transportation cos ts were expens ive , and German l abor rates were 

about one-quar ter that of the U . S .  It was obvious tha t i f  we 

were to compete effec tively in such markets , at l eas t a minimal 

assemb ly/manufacturi ng effort would be required ; unles s ,  o f  cour s e , 

a particul ar product had technologica l advantages s uf f ic i ently ex

tens ive to overcome these di sadvantages .  

L i ttle Cos t Advantage Abroad 

World condi tions have changed remarkab ly , e spec ially duri ng 

the pas t  f ive years . Higher inf lation rates abroad ,  the rea l ign

ment o f  the u . s .  dol lar in relation to many world currenc ies and 

the lower ing o f  duti es through the impl ementation o f  the Kennedy 

Round , have enab led u . s . -produc ed goods to ob ta i n  a more competi

tive pos i tion in world markets . Today we find l i ttl e , if any , 

cos t advantages in manufactur ing i n  fore ign locations . 

Ins tead , we find that a local  manu facturi ng presence bene f i ts 

us in other ways . In Germany , the Uni ted Kingdom , Japan and Franc e , 

where we have ma j or interna tional manufacturing ac tivi ties , we 

are cons idered part of the local communi ty . As a resul t ,  customers 

in these countr i es are no longer conc erned if a Hewl ett-Packard 

produc t is produc ed locally or e l s ewher e ,  and sa l es have increa sed 

remarkab ly wi th exports of f ini shed good s from the u . s .  growing a t  

rapid ra tes . In Japan , for example , our bus iness has increas ed 

some twenty- fold s i nce we es tabl ished a j oint venture manufac turi ng/ 

marketing subs id iary in 1 9 6 3 , and today 6 6  perc ent o f  the products 

we sell  in Japan are expor ts from the U . S .  and only 34 percent are 
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manufac tured loca lly . This  volume o f  u . s .  exports would no t be 

possible wi thout a s trong local manufac turi ng/marketing presence . 

A manufacturing presence abroad has a l so a llowed us to tap 

local techno logical sk i l l s , compl ementi ng tho se availab le here 

in the u . s .  Each of our over seas manufac turing fac i l i ties has 

i ts own re search and development ac tivi tie s which yield produc ts 

complementary rather than competitive with those developed and 
I 

manufac tured in the u . s .  These unique produc ts enj oy world-wide 

d is tribution and make up 3 0  to 5 0  percent of the manufac turing 

volume o f  each of our ma j or foreign manufactur ing subs idiaries . 

No u . s .  Monopoly on Technology 

The u. s .  has no monopoly on technology . Recently , we entered 

a new product area and , because we did no t have in-house technolo-

gical expertise , we dec ided i t  would be bes t  to acquire an exis ting 

f irm .  We looked very carefully at a number of firms in the u . s .  

and in Europe and , fina lly , b ecaus e European technol ogy was superior , 

acqu ired a European firm as our vehicl e to enter the new market . 

During the 19 5 0 s  and. the early 1 9 6 0 s , the Japanes e  purchased 

an extens ive amount o f  technology from u . s .  compa nies . Al though 

a t  the time I am sur e  the sale o f  such techno logy appeared to be 

a good dea l for the u. s .  companies , in retro spec t the Japanese 

seem to have go tten the best o f  the barga in . For qui te a time , 

the fruit o f  much o f  tha t techno logy c ame back to the u . s .  in the 

form o f  Japanese products manufac tured at much lower l abor rates . 

However ,  this situation no longer exi s ts . Fully-loaded Japanese 

labor rates are now quite comparab le to s imilar u . s .  labor rate s  

5 3  

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 .

U . S .  T e c h n o l o g y  a n d  I n t e r n a t i o n a l  T r a d e
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 = 1 9 9 8 5

http://www.nap.edu/catalog.php?record_id=19985


and we now see Japanese companies , such a s  Sony , manufac tur ing 

here . Rec en tly ,  Motoro la sold i ts tel evi s ion l ine to a Japanese 

company wh ich bel ieves i t  can run the l ine more pro f i tably . The 

pic ture i s  beginning to change . 

It has been Hewlett-Packard ' s  po l icy to refrain from l ic en

sing the us e of its technology by unrel ated parties . We feel tha t  

l ic ens ing a n  unrela ted party only builds a future competi tor , and 

we already have enough competitor s without developing more l How

ever , a s  we vi ew some o f  the newer market opportuni ti es , particu

larly the communist countries , we feel it i s  go ing to be more dif f i 

cult to control our techno logy . 

Chapter VI I I  o f  the Pres ident ' s  International Economic Report , 

transmi tted to Congre ss in March , 1 9 7 5 , highlights some o f  the 

prob lems o f  s c i enc e , technology and the interna tional economy . In 

this chapter , the President refers to the ma j or program of coopera

tion in the f i el d  of sc i enc e and techno logy agreed to by the u.s .  

and the U . S . S . R . in May , 1 9 7 2 . A s  a re sul t of  the s ign ing o f  thi s ma jor 

governmenta l agreement , the Hewlett-Packard Company and a number 

of o ther u. s .  f irms in the field of high- technol ogy , have entered 

into protocol agreements r equiring rec iproca l  coopera tion . 

The word " cooperation " s eems to lose some thing in the transla

tion from Rus s ian into Engl ish and vice-versa . To many of the 

Soviets i t  seems to mean a unilateral wil lingnes s  on our part to 

supply a wide variety o f  high- technology . I can assure you thi s  

was no t ,  and i s  not , our intention , and I am sure i t  was no t our 

government ' s  intention when the origina l  agreement was conc l uded 

three years ago . We want to be re spon sive and coopera tive , but only 
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when our mu tual interests are served . In this connec tion , I be

l ive this is  an area where u . s .  compan ies , such as our s , need 

governmental ass i stance and guidanc e . We appreciate tha t u . s .  

technologica l l eadersh ip has an impor tant impac t on our country ' s  

mi l i ta ry capab i l i ty and b el ieve the government should find some 

means whereby we can receive prompt advice as to the spec i f ic areas 

of techno logy in which it  bel ieves it is appropri ate to cooperate 

with the U . S . S . R .  Hopefully , the problems we currently fac e  in the 

area o f  techno logica l exchanges wi th the c ommunist countr ies wil l 

find some resolution within our government in the very near future . 
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EXPORT- IMPORT BANK 

Raymond J. Albright 

Not long ago the Deputy Cha irman for the Soviet State 

Committee of Sc ience and Technology announced that his country 

had s igned about 170 sc ienti f ic and technological agreements 

with industrial corporations in the we st . Thirty-e ight were 

with Amer ican f irms , and he hope s to sign more . We at the 

Export-Import Bank , in our cont acts with industry , have heard 

that this sort of arrangement become s the door-opener to a 

sale . A company ' s first step i s  to have an agreement on cooperation 

within a fairly broad framework . Thi s  agreement then becomes the 

door-opener for the Soviet s ide to negotiate for the spec i f ic 

technology it wants . In many cases thi s  i s  not j u s t  raw technology 

of the hardware type , but i s  in the de s ign or manager ial area--

what you might call the software . Certa inly , in terms o f  

management o f  i t s  economic fac i l i ties , the U . S . S . R .  is  as interested 

in th i s  type of knowhow a s  i t  i s  in the harder sc ienti f ic 

technology . 

Now , what i s  the Ex - Im Bank trying to do about thi s ?  Ac tually , 

we are j ust one of  the governmental in strument s involved in the 

whole detente pol icy , and we operate in l ine with government 

foreign pol icy . However , as a bank we al so have a charter 

from Congress which tel l s  us to be an independent agency : to make 

our credit j udgments , and evaluate on economic grounds the merits 

o f  particular transactions that are brought to us . 
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To be c l ear , we are not an instrument o f  the State Department 

or AID or any other u . s .  government agency , but , a s  a par t  o f  the 

u . s .  government ,  we obviously work within the framework o f  what i s  

current pol icy . I don ' t  want to go into the deta i l s  of  the var ious 

technique s for export control , but I shall point out that Ex - Im Bank 

does have to rely on the Export Control Ac t administration by the 

Department o f  Congres s  and Munitions Control in the Department o f  

State which develops the se control dec i s ions . Other agenc ie s 

partic ipate , such a s  Defen se , the Atomic Energy Commi s s ion , or 

whoever may be involved . 

We do not try to dupl icate the techn ical evaluation s the se 

agenc ies make on what could be of strategic importance to our 

country or in the national secur ity interest to deny . However , 

we will not f inance exports the control proc edures say should no t 

be exported . 

Where we become involved wi th the soviet Union and Ea stern 

Europe in technological exports i s  usua l l y  through technology that 

i s  incorporated in machinery and equipmen t be ing sold with our 

support .  We do not provide f inanc ial cred i t  support for so ftware 

(knowhow and l icenses ) a lone . In many case s , some of thi s  soft-

ware i s  incorporated in a ma jor pro j ect transac tion in which we 

are partic ipating , so i t  wil l  be par t of the total f inanc ial 

package , but we are not out trying to promo te exports in so ftware 

alone through our programs at thi s  time . 

I mentioned that we have a charter from the u . s .  Congre s s , 

and , if you have been fol lowing the recent debates in the Congre s s  
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on the Trade Ac t and our Export-Import Ac t ,  one o f  the great 

concerns is trade with the U . S . S . R . There are a l so some other 

cons iderations in this technology area which are of growing 

intere st to us and which are of growing Congre s s ional intere st 

al so . 

The whole question of  economic impac t ,  the pos s ible adver s e  

effects o n  the u . s .  economy , has rece ived cons iderable attent ion 

and is now reflec ted in some very spec i f ic provisions in our 

latest legislation . Among the criter ia our Board of D irectors 

are suppo sed to examine in reviewing an appl ication for cred i t  

support ,  are any ser ious adver se e f fec ts of such loans or 

guarantees on the competi tive po s i t ion of the u . s .  industry , the 

ava i labi l ity of ma ter ia l s which are in short suppl y ,  and 

pos s ible e f fects on employmen t .  

Some Del icate Tradeo f f s  

We have a general in j unc tion here which involves some d i f f icul t  

tradeoff s . On the one hand , our c harter says we are to promo te 

exports , help the u . s .  economy develop its produc tive re sources 

and he lp employmen t .  At the same time , we are no t to do thi s  

i n  a way which creates compe ting produc tive fac i l ities over seas 

that would have the se other adverse effects . So ,  we want to 

help our exporters compe te in the face o f  f inanc ia l support which 

governments of other countr ie s give to the ir exporter s ,  but how 

do we do thi s  while min imi z ing the adver se ef fec ts at home ? 

We are currently trying to devise ways of dea l ing wi th these 

tradeof f s . 
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There i s  a s imilar in j unc tion to watc h the impac t o f  our 

export f inanc ing in the energy f ield . Aga in ,  we mu st str ike a 

balance between he lping create energy resourc es over seas whic h 

could bene f i t  the u . s . , and exporting technology or mater ial s  

in short supply so tha t we somehow damage Pro j ec t  Independence or 

the deve lopment of re source s  at home . Aga in , we have a de l icate 

tradeo f f . 

The se energy cons iderations came into focus in the d i scus s ions 

relating to the Soviet Un ion . There have been two large natural 

gas pro j ects  under con s ideration in S iber ia , and Congre s s ional 

debate wa s very c l ear on thi s  i s  i s sue : the Ex - Im Bank is  no t to 

go beyond the re search and exploration phase in f inanc ing any one 

of these pro jects without coming back to Congre s s  to approve the 

funds which could be involved i f  the se pro j ec ts went on into 

produc tion . 

This  is  a ma jor area of debate tha t i s  go ing to emerge , I 

think , and i t  i s  related to the techno logy transfer i s sue . To 

what extent i s  it  in the interest o f  the u . s .  to develop energy , 

or other r aw mater ial s over sea s , that would be acc e s s ibl e no t 

j ust to itself  but to other nations a s  wel l ?  

Ea st-We s t  Po l icy Committees 

Our government ha s set up j o int commi ttees , and there are 

a l so trade and economic counc i l s  at the bu s ine s sman ' s  l evel , which 

meet regularly to deal with trade matter s . Governmental pol icy 

dec i s ions are made by an East-We s t  Trade Po l icy Commi ttee , 
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pre sently chaired by the Secretary of the Trea sury , in which the 

Bank has been a partic ipant s ince the Trade Ac t was pa s sed . 

Thi s  committee has been compo sed of representative s o f  Trea sury , 

Commerce , State , the Counc i l  of International Economic Pol icy , 

and the Pre s ident ' s  Economic Ass i s tant , now Mr . Seidman . It 

is now being trans formed into an Ea st-West Fore ign Trade Board , 

which was set up under the Trade Act ,  Sec tion 4 1 1 , and generally 

charged with monitor ing the trade , inc luding techno logy and 

credits , between per sons and agenc ies of the u . s .  and the non

market-economy countries . The Board wil l become the sen ior pol ic y  

forum i n  which the questions d i scus sed at thi s  seminar wil l be 

debated and the pol icy l ine set among the executive branch agenc ie s . 

The Ac t cal l s  for regular reports to the Congr e s s  on the activitie s 

o f  the se agenc ie s . 

Of course , the dec i s ion-making proc e s s  doe s no t always go up 

to this East-West Trade Po l icy Committee , or even its working 

committees . We , a s  a bank , work with Commerce and with State on 

individual cases which come to us . 

bas ically , a case by case approach . 

The Bank ' s  approach i s , 

On each appl ication we evaluate 

the mer its and take into account our legislative charter , and the 

pol icy framework set in these eas t-we st pol icy committee s and 

counc i l s . Al so , a s  we analyze a case , we seek ad hoc advice , 

guidance and information a s  we need i t . 

Is sues for �he Future 

I s sues which appear to me wel l  worth future a ttention inc lude 
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one which ha s  been touched upon here in a general way . How 

do we appra ise regularly the two -way benefits which are suppo sed ly 

embodied in this rec iprocal exchange of east-west trade , particularly 

in the techno logy area ? We hear about Pol i sh and Soviet processes  

of coal ga s i f ication . Are the se l ikely to benefit u s , should we 

test them and how do we incorporate them into our programs i f  they 

are o f  value ? 

The question of  whether our cred its should be u sed to help · 

the SOviet Un ion ' s gas produc tion will become the focus o f  

cons iderable d i scus s ion if and when Bank cred i ts are made ava ilable 

to the Soviet Union . We are temporar ily out o f  bus ine s s  there 

because of the Trade inj unc tion concerning freedom of emigration . 

The SOviets have not been will ing , or abl e , to sat i s fy tho se 

requirements in the legislation . Until they do , or until the Ac t 

is changed , the Bank i s  prohibi ted from extending further cred its 

to the Soviet Union . 

Another question i s  how to apprai se , on a governmental leve l , 

what is real l y  go ing on in techno logy . I have partic ipated in 

some d i scu s s ions in which i t  becomes a del icate matter whether to 

requ ire American f irms to report in great detail on a l l  of their 

d i scuss ions wi th commun i s t  buyer s ,  even in these technical cooperation 

bilateral agreements .  Do we requ ire a company to report each 

conversation where the exchange of information obviou s ly goe s 

ahead ? How do we monitor v i s iting groups ? One can see the 

potential for u . s .  governmental intervention in great de ta il into 

the industr ial sec tor and thi s  ra i ses some diff icul t que stion s . 
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OUtside of Eas tern Europe particularly , the que stion comes 

up whether a sale we are making permi ts technology transfer wh ich 

wi ll enabl e foreign firms to compete in sell ing back to the u . s . 

or in third markets which could be po tentially damag ing to u . s .  

exporters . I agree with the thought that services and technology 

are go ing to be a ma j or growth area in future exports . It become s  

a que stion for our f inanc ing . Should we be f inanc ing more of 

such service s  and technology without concurrent equipment sal e s , 

or should we be l imiting our financ ing to areas where we can see 

that there i s  a produc tive employment and j ob creation in the u . s . , 

and not j ust a so ftware f inanc ing ? 

Al l I can say i s  we do have some d i f f icul t  tradeo f f s  to make 

in ma inta ining our miss ion of promoting exports , without at the 

same time , damaging the economy we are trying to help . We are 

watching techno logy in this more economic sense . We leave the 

strategic and mil itary appra i sal s pr inc ipa lly to other agenc i e s . 
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PANEL PRESENTATIONS : 

MECHANISMS FOR POLICY CONCERNING INDUSTRIAL TECHNOLOGY 

STATEMENT BY 

Michael Bore tsky* 

As a soc ial scientist I am concerned about the pre sent 

state of industr ia l  techno logy in the Uni ted States for f ive 

reasons . 

F irs t , at the time thi s  i s  be ing wr itten we are wi tnes s ing 

a rather drastic dec l ine in the economy ' s  rate of produc tivity 

growth -- bo th  o f  labor and capita l  -- rela t ive to the nation ' s  

pa st performance and relative to the current per formance o f mo s t  

other industral i z ed countr ie s . To be spec if ic , s ince the middle 

1 9 6 0s , the u . s .  economy-wide output per man-hour ha s been growing 

only about ha l f  as  fast a s  it d id dur ing the prec ed ing one 

hundred years or so , while output per do llar ' s  worth of  capita l  

input ( in cons tant pr ice s ) has ac tually been dec l ining i n  contrast 

to the po s i t ive , albe i t  sma l l , growth in the pa st . In contra s t , 

produc tivity growth in -mo s t  o ther indus tral i zed countr ie s , both 

of  labor and capital , has been acce lerating , a t  lea s t  through 1 9 7 3 .  

* The views · expre s sed here are s tr ic tl y  tho se o f  the author and no t 
of the Department o f  Commerce .  
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Inasmuch a s  some two-third s to three-quarter s of the hi stor ica l  

growth of produc tivity i n  u . s .  and other coun tr ie s i s  a ttr ibutable 

to technological improvements , the current dec l ine in our 

productivity growth must at lea s t  in part be attr ibuted to the 

relative dec l ine in the overal l  rate of u . s . techno logical advanc e . 

There are many people who d i sagree with thi s  propo s ition .  

To prove the contrary they invar iably c i te the fac t that a l l  

other countr ies eager ly import u . s .  industr ial technology and tha t 

the use of  the most nove l techno logy -- computer s , information 

proces s ing devices and pho tocopying machine s -- is growing 

unabatedly . 

Regard ing the se arguments I should l ike to no te tha t , f ir s t , 

fore ign imports of u . s .  technology are irrevelant to any j udgment 

about whether the rate o f  u . s .  techno logica l advance i s  up or 

down . The se imports mere ly ind icate that we stil l have some 

techno logy which fore igner s l ike to buy . With re spec t to the 

impac t of  computers ,  copying dev ice s  and the l ike , we mus t  

bear i n  mind that the se large ly a ffec t  the produc t ivity of only 

manager ial , clerical and technical per sonne l which repre sent only 

about 17 percent of the to tal employment in the pr ivate economy . 

Although in the last 1 2  years or so the produc tivity growth 

for the se people has tended to be about twice the rate as that 

for nonsupervi sory produc tion per sonne l ( 3 . 5  percent and 1 . 8  

percent per year , re spec tively ) ,  the net contr ibution to the to ta l 

growth o f  produc tivity for a l l  employees ha s averaged only 0 . 3 

perc ent per year . 
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Since produc tivity growth is  for all  prac tical purpo ses 

the only sourc e of growth in real income and mater ia l  wel l-being 

o f  soc iety , the dec l ine to which I addre s s  mysel f  ha s been a 

ma jor factor in inflation as well a s  the cause of the lag in the 

growth of our standard of l iving and the resulting pressure for 

income red i str ibution . Continuation o f  thi s  dec l ine wil l , mo st 

probably ,  exacerbate these probl ems . 

The second rea son for my conc ern over the state of our 

industr ial technology is the de ter ioration in the competitive 

pos ition of dome stic industry in world markets . Thi s deter i

oration ha s been underway since the early 1 9 5 0s ,  but it greatly 

acce lerated in the 1 9 6 0s .  By 1 9 7 1  i t  had produced a str ing o f  

devaluations o f  the dol lar , despite the fac t that throughout 

the po st-Wbrld War II per iod our rate of inflation ha s been 

apprec iably lower than that preva i l ing in all  other industr ia l i z ed 

and trading countr ies . These deva luations have greatl y wor sened 

our " terms of trade " and thus added to the dec l ine in the growth 

of our standard o f  l iving a s  we ll as to greatly accelerated 

inflation . I estimated that by now the two and one-hal f  

devaluations o f  t·he dol lar that we have had so far co st u s  at 

least $1 2 bil l ion worth of national sweat per year . 

The third rea son for concern i s  the lamentable state of 

affa ir s  in the techno logy for produc ing al ternat ive ( to OPEC 

and domestic o il and natural ga s )  energy source s . How bad the 

situation is  may be best indicated by the government ' s  fai lure 

to come up with the guaranteed f loor price for " synthetic fue l s " 
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whic h wa s  deba ted in the context of Pro j ec t  Independenc e and 

the international negotiations of o i l -consuming countr ies for 

a common po s i tion v i s -�-vi s  OPEC . The reason for the failure 

i s  that the current knowhow for produc ing synthetic fue l s  would 

call for a guaranteed pr ice of about $ 1 5  per barre l o f  synthetic 

o i l  or barrel -equiva lent quantity of synthetic ga s . Thi s i s  

probably more than twice what the governments o f  al l oil -consuming 

countr ie s would be wi ll ing to subscr ibe to . 

The fourth rea sqn i s  the high cost of techno logy for pol l ution 

abatement and control in compl iance with the standard s a lready 

enac ted into law . In 1 9 7 2 , one of  the f ir s t  years the se programs 

were implemented , the economy ' s expend iture s for thi s  purpo se 

amounted to $ 1 8 . 7  bill ion , or 1 . 6  percent o f  GNP . Thi s  i s  6 5  

. percent more than we spent that year on c ivil ian indu str ia l  

R&D . If the technology currently at hand were used for ful l 

compl iance with the standards to be achieved over the next ten 

years or so , the cumulative co st of thi s  compl iance would amount 

to some $4 0 0  bi ll ion or $ 5 0 0  bill ion , which is apprec iably more 

than the $ 2 5 0  bil l ion to $ 3 5 0  bil l ion that i s  l ikely to be the 

net cost o f  Pro j ec t  Independence .  

F inal ly , I am concerned over the continuation of  our rap idly 

decl ining technolog ical defense capabil itie s v i s -a-v i s  the 

the huge "overruns " a s soc iated with DoD ' s  attempts to ma inta in 

the qual itative technological edge in the face o f  the Soviet 

quantitative edge , and our soc iety ' s  growing d i senchantment 

with the de fense e f fort . Should the combination o f  the se trend s 
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cont inue for a few more year s , the u . s .  wil l become a second -rate 

mil itary power unl e s s  the adverse forc es are o f f set by an increase 

in technological sophistication o f  civil ian indu strial techno logy . 

Needed : A Counc il Of Sc ienc e And Techno logy Adv i sors 

There ha s been extens ive publ ic debate dur ing the pas t  year 

or so over the kinds of po l ic y  mechan i sms needed to improve thi s 

s ituation . The re sul t seems to be a rather s trong con sensus that 

some sort o f  Counc i l  o f  Sc ience and Techno logy Adv i sor s i s  needed , 

mo st l ikel y  pa tterned after the Counc il o f  Economic Advi sor s .  

I agree with the general idea o f  a sc ience and technology counc il , 

provided , it i s  compo sed o f  people having d if ferent d i sc ipl inary 

backgrounds , and -- even more important - - that its charter inc lude 

a s tatutory mechan i sm for coherent long-term economic and 

technological pol icy pl anning . 

There are at least two rea sons why I say thi s . Fir s t , I 

bel ieve that the time i s  long pas t  when important sc ience and 

techno logy po l icy in itiative s cou ld be promul ga ted merely on the 

ba s i s  of recommendations by outstanding sc ienti s t s  and/or eng ineer s .  

Today such initiatives must be rationa l i zed by compel l ing and 

expertl y articul ated economic and/or soc ial need s . However , our 

pre sent economic pol icy mechan i sm is str ictly short- term and 

ad hoc in nature . Sc ienc e and techno logy var iables , having a s  a 

rule onl y  long-term economic impl ications , tend to be unapprec i 

ated and are u sual l y  ignored . They wil l  cont inue to be ignored , 

to the nation ' s detr iment , unle s s  our economic pol icy-mak ing looks 
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forward not onl y  to the next cal endar or f i scal year , but al so 

to the next 20 or 25 year s . In thi s k ind o f  analys i s  mo s t  economic 

var iable s  become s imply func tion s o f  technology var iabl e s . 

The second reason is f inanc ial . Any attempt to improve the 

s ituation in U . S . industrial techno logy wil l undoubtedl y  require 

substantial outlays o f  publ ic funds . In my view , however , whatever 

new revenue s the government may rec eive over the next ten year s 

or so have probably already been committed several time s over 

by soc ial po l icy initiative s e i ther enac ted or like ly to be 

enac ted within the coming year . Con sequently , the onl y way in 

which the fund s for f inanc ing new sc ience and technology programs 

can be obta ined i s  by scal ing down or e l iminating some of the 

ex isting programs . Such changes in prior ities can hardl y be made 

without a c lear-cut demonstration of the long-term national 

interest to do so and for this , too , long-term rather than short

term economic pol icies  are nece s sary . 

Long-Term Po l icy Pl anning 

In cons idering long-term pol icy plann ing we must bear in 

mind that all  kinds are obviously po s s ible , from that prac ticed 

in the Soviet or even more rigid command economies , to the kind 

of " ind icative " planning prac ticed by the Nether land s , Japan and 

many other market or iented countr ies which c learl y  tend to 

improve rather than handicap the performance o f  the market system . 

The plann ing mechani sm I have in mind would merely be re spons ible 

for the deve lopment and continuou s upda ting of a min imum set of 
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stra tegic techn ico-economic ind icator s . These indicator s would 

permit the counc il (and , henc e , the government ) to formulate , 

institute and monitor the effec ts o f  wha t I would def ine a s  a 

reasonably comprehens ive national techno logical pol ic y  con s i sten t 

with the pr inc ipal long-term goal s of soc ie ty within the con

stra ints of ava ilable and/or acc e s s ible re sourc e s  and a minimum 

inter ference with ind ividual freedoms o f  the member s  of th i s  

soc iety . 

G iven the type o f  soc io-economic system we have , the 

techno logy pol icy planning would require : 

1 .  Pl anning and continuous review of the nation ' s  l evel of  

effor t in devel oping its technology so a s  to achieve the 

de s ired improvement in produc tivity , international 

competitivene s s  of dome stic industry , and so on . 

2 .  Development o f  pol ic y  al ternatives that would a ssure a supply 

o f  tra ined scien t i f ic and eng ineer ing manpower ( inc luding 

techn ic ians and "craftsmen " ) , consi stent with the nation ' s  

pro spec tive long-term leve l of  technological achievement .  

3 .  Development o f  effec t ive general incentives for an 

optimum l evel of pr iva te inve s tment in economical ly 

re levant R&D . 

4 .  Planning of an optimum level of  investment in " soc ial " 

R&D includ ing that relevant to soc iety ' s  " qua l i ty-of

l i fe " ,  and in c ivil ian-marketed -or ien ted techno log ical 

opportun ities where for var ious reasons ( such a s  indu stry 

fragmentation and exc e s s ive r i sk )  the marke t force s  and 
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general inc entives cannot as sure an optimum l eve l of 

e f fort . 

5 .  Development o f  po l icy mea sure s that would stimul a te the use 

o f  new dome stic and fore ign technology . Th i s  requires 

adequate venture capital 1 inc en tive s conduc ive to 

oontinuous modern i zation and investment in plant and 

equipment ,  which histor ically ha s been the chief vehic l e  

for the d i f fusion o f  new techno logy 1 and the el imination 

o f  such ins titutional barriers to the use o f  new 

technology as re s tr ic tive work rul e s .  

6 .  Mapping change s i n  the government ' s  l egal and regulatory 

po s ture that would stimulate ra ther than hinder the 

deve lopment and utili zation o f  new technology . Suc h 

change s would inc lude el imina ting exc e s s ive barr ier s to 

cooperative R&D ar ising out of anti -tru st laws and 

regula tions , e l iminating arbi trary po ll ution contro l and 

consumer protec tion regul ations , and e l iminat ing 

arb itrary rate setting in utili ties and other regulated 

industr ie s which inhibit the introduc tion and/or d i f fus ion 

of new technology . 

7 .  Deve lopment o f  a patent pol icy that would intentional ly 

s t imulate the development o f  new technology . 

8 .  Mapping changes in the exi sting government procurement 

pol icy that would be conduc ive to more rapid d i f fusion 

of new techno logy . 
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9. Development o f  rational safeguard s aga inst the i l l  use 

of new technology , but without s tifl ing contro l s . 

1 0 .  F inal ly ,  the plann ing mechanism would have to develop 

s ens ibl e pol icy alternatives that would ensure tha t any 

technology transfer take s place at a pr ice that re f l ects 

wha t the nation a s  a who le inve sted in the development 

o f  that technology and no t just a company ' s  pr ivate 

incremental co st for , say , a particular piec e  of equipment .  
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STATEMENT BY 

E l l i s  R .  Mottur 

The Office o f  Techno logy As sessment (OTA) was s tar ted in 1 9 7 4  

wi thin the Congress to help i t  wrestle with compl ex technology

related i s sue s . The OTA is a non-partisan , profe s s ional in stitution 

that attempts to serve the needs of a l l  parts of the Congre s s  

equally . 

We are now in the proce s s  of launching a Program on Techno logy 

and International Trade , and we have other ongo ing programs in 

energy , food , oceans , materials , transpor tation and hea l th . We 

operate wi th a three-pronged approach , invo lving inhous e s taff 

analy ses , advisory panels and consultants , and contractors . We 

are j us t  now at the point o f  forming our initia l Advisory Pane l on 

Technology and International Trade , and a l though we are j us t  

getting s tarted I would l ike to expl ain the perspective from which 

we are approaching this prob l em . 

The role o f  our agency i s  to hel p Congress in legislating more 

effec tively . There fore , the s tudies and ana lys es we do have to be 

very d irectly related to the leg i s lative proce s s  or they are not 

go ing to be worth anything to the Congress . Thus , we are trying 

to look at the prob lem from a Congress ional point of  view , rather 

than from a technology point of view . Let me explain what I mean . 
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The Congres s ional Po int of View 

Rather than being conc erned with the probl em o f  how to fac il i 

tate the trans fer o f  techno logy -- o f  u . s .  techno logy , that is 

the thrust o f  our concern i s : how do we max imize the economic and 

soc ial return to the u . s .  from its international trade in tec hno

logy ? When I say max imize tha t return , I mean max imi ze it over 

a reasonabl e period . When I say economic and soc ial re turn , I 

mean not j ust dol lar s  flowing into the U . S .  -- which i s  tremen

dously important , obviously , in view o f  the money we need to pay 

for o i l  and other raw mater ial s and commod ities -- but I mean , 

j us t  a s  importantly : how do we a id one nat ion in creat ing j obs , 

taking into account the qual ity o f  the j obs a s  wel l  a s  the ir 

quantity? Th i s  is the broad per spect ive from which we approach 

technology transfer . 

In addition , we recognize tha t although technology- intens ive 

i tems cons ti tute a ma j or component of u . s .  exports -- as some of 

the o ther speakers have po inted out in great detail -- in our view 

there is a vas t  po tential for u . s .  technology in international 

trade that i s  no t be ing real i z ed at a l l .  I agree very much wi th 

Dr . Branscomb ' s  remarks .  I bel ieve that the fundamental reason 

for the situation he de scr ibes is tha t we have a national pol icy 

vacuum wi th respect to techno logy and internationa l trade . We 

do no t have a nationa l pol icy framework that i s  coherent and even 

remotely comprehens ive 1 moreover , we do no t have the ins titutiona l 

mechanisms necess ary to formulate such po l i cy . So , we think that 

there is  a tremendous vo id here , and i t  is incumbent on the Con

gres s to enact legislation that wil l  shape no t only thos e  po l ic ies , 
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but the ins ti tutiona l s tructure needed for their formulation and 

impl ementation . 

What we in OTA have to do for the Congress i s  to delineate 

the po l icy options which i t  mus t  cons ider in trying to design 

such ins titutions and mechani sms . Thi s  is an extremely broad 

task , and I should mention that we do not have very much money 

to use in tackl ing it . The tota l budget of our Of fice 

i s  now $ 4 . 7  mil l ion , and , hopefully , over the next f i scal year 

i t  wil l  be something on the order of $ 6 . 5  mi l l ion . Wi th thes e 

l imi ted funds we have to cover the whole spectrum o f  i s sues with 

which Congres s i s  confronted . Accordingly , i t  i s  unl ikely we 

could alloc ate more than a few hundred thousand dol l ar s  a t  mos t  

to this area . 

Broad Pol i cy Areas 

We tend to d ivide the kinds of pol ic ie s  needed in this f ield 

into two broad areas . One cons ists o f  pol icies a imed a t  s treng th

ening the R&D capab il i ty o f  the nation per !!, i rrespec tive o f  

whether i t  i s  go ing to flow into inte rnationa l  trade . By this I 

mean our nationa l  R&D pol icy , government procurement pol i cy , 

sc ientif ic manpower pol icy , and a number o f  pol icies referred to 

in the previous papers , inc luding indus try incentives , inves tment 

leve l s  in c ivil ian technology and the l ike . The se are tremen

dous ly important po l icy area s a imed a t  strengthen ing R&D 

per !!. •  

The o ther broad area cons i sts o f  pol ic i e s  a imed a t  faci li

tating the beneficial export o f  u . s .  techno logy produc ts , and , 
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when i t  is c learly in the na tiona l interes t ,  o f  u . s .  technology 

knowhow . The se po l ic ies inc l ude l ic ens ing arrangements , tariffs , 

export res tric tions , taxation policies on u . s .  operations abroad , 

turnkey arrangements , technica l  information trans fer and so for th . 

We are currently ini tia ting programs in bo th o f  these areas . 

In Apri l , 19 7 5 ,  our Advi sory Counc i l  had i ts firs t discus sion o f  

OTA ' s  program i n  the firs t area . We are s tarting what may become 

a long term , ma j or program examining na tiona l R&D pl anning , 

po l icy formulation and the estab l i shment of priori ti e s . 

In the second area we are launching a spec ific program in 

Technology and Internationa l Trade . Here , we agree very s trongl y  

with what Dr . David says about avoiding broad generali zations . 

Thus , we are attempting to shape a program tha t would look at 

the s e  prob lems on a case-by-ca se bas i s . Th i s  is  neces sary be

caus e wha t might be advantageous in certain s i tua tion s in e as t

wes t  trade , for example , would no t necessarily b e  appl icab le in 

deal ing with the OECD na tions . By the same token , one migh t  want 

to dea l  with some OPEC na tions , Saud i  Arabia for example , diff er

ently from the way one might want to deal with Vene zuela . These 

are but a f ew exampl es of the many kinds o f  differences invo lved . 

So we be l i eve i t  i s  important to s tart out wi th a case-by-case 

approach . 

I think Dr . Boretsky covers the range of institutions and 

mechanisms that are needed here magnificently , and I think he 

sketches out very wel l  the goal s at which tho se in stitutions 

and mechanisms are a imed .  I am sure he , and a l l  o f  us , recogni z e  

the great diff icul ty of accomp l i sh ing tho s e  goal s even i f  w e  had 
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those institutions i ri  being . But these are the goal s  we have to 

aim at . I would l ike to underscore the importanc e  o f  the Wh i te 

Hous e Sc ienc e Advi sory mechanism which he d i scusses , but unfor tu

na tely we do no t have time to get into tha t at thi s seminar . 

A Technology Export Corporation 

I would l ike to sugges t an insti tutiona l innovation which , 

I believe , i l lus tra tes the kind of insti tutiona l c hange that 

might be helpfu l in thi s field . A key probl em which our speakers 

have tal ked about -- Dr . Gin z ton , for exampl e -- is the problem 

o f  how u . s .  technology can compete effectively wi th countr i es 

tha t either have central ly control led economies or have much more 

central planning of their economies than we have . Other speakers 

have mentioned how helpful it would be if our anti trust l aws 

cou ld be ad j u s ted to enab le us to compete more effec tively in 

those kinds o f  situations . I ,  personal ly , do no t be l i eve i t  i s  

real i s tic to expect the Congre s s , as  i t  i s  presently cons ti tu ted , 

to come near making any kind o f  change in the anti trus t laws for 

this purpo se . I do no t ,  myself , have a s trong view e i ther way on 

the des irab i l i ty of such changes . I can recogni ze the considerable 

advantages tha t would accrue to our interna tiona l  trade i n  tech

nology through ad j us tment in the antitrus t laws 1 but I a l so think 

there are d i sadvantages to such changes from the point of  view 

of o ther national ob j ec tive s . One would have to carefully a s s es s  

the balanc e between these disadvantages and advantages before 

reaching a conclus ion . In any event ,  I do not s ee such changes 

as a realis tic po ss ib i l i ty in thi s  Congress .  
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The innovation I would like to suggest i s  put fo rth as a pre

liminary propo sal wh ich I wou ld no t want to defend in great detai l .  

It  seems to me one could think a long the l ines o f  e s tabl i shing a 

Technology Export Corporation somewha t analogou s to COMSAT . I f  

you want to give it a name , you could call i t  TECHPORT for Tech

no logy Export Corporation . This wou ld be a corpo ration chartered 

by Congres s ,  which would have on i ts Board o f  D irec tors govern

ment-appo inted members , and repre sentatives of labor and of con

sumer interes ts as wel l as o f  the regul ar inves tment communi ty . 

TECHPORT would obviously be sub j ec t  to appropriate Government r egu

lations and wou ld be financed partially through a s tock i s sue and 

al so through other appropriate f inanc ial devic es such as convertib le 

debentures backed by federa l  guarantees .  TECHPORT wou ld have the 

func tion o f  buying u.s. techno logy under c er tain control led cir

cums tances and a ttempting to s el l i t  abroad . I t  would serve as 

a sor t  o f  middleman -- in certain s elec ted regula ted s i tuations 

wherein it would crea te a market for u. s .  technology , and then 

serve as the nego tiator and salesman for tha t technology abroad . 

The scope of  such an organ ization wou ld have to be very 

clearl y  de l imited . Perhaps it might be de s irable to focus muc h  

of  it i n  the ea st-we st trade area , for example . Or one might 

want to give it exclus ive r ights to certa in kind s of techno logy 

items and under certa in cond itions . One might want to focus it 

on deal ing with OPEC nation s relative to u.s. expor ts . Or one 

might want to have s i tuations where there would be spec ial 

incentive s to industry to partic ipate in the TECHPORT operation . 

In any event , one wou ld have to carefully des ign the regula tion s  
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under which it would operate . Some of the se con stra ints would 

be inc luded in the statute , but pr imar i l y  the power would be 

given to the Pre s ident to a s sure flexible arrangements to suit 

changing international c ircumstanc e s . 

A number o f  advantage s could f low from such an institutiona l 

innovat ion . In certa in ca ses , we would be able to create muc h 

better international markets for u . s .  technology , thereby 

stimulat ing its further deve lopment .  Thi s  institution would a l so 

provide a knowl edgeable and powerful negotiating instrument 

through spec ial i zed sale smen who could deal with the centrally

control led and central ly-planned economies much more e f fec t ive l y  

than i n  ind ividual u . s .  corporation could because they would 

have much greater leverage . While the sa lesmen were mak ing a 

partic ular deal with one o f  the se countr ie s , they would al so be 

deal ing in suc h a broad array of other matters that they would 

have the add itional leverage ari s ing from that total pattern . An 

individual corporation , on the other hand , would be l imi ted to 

the particular negotiation . 

Obviousl y , TECHPORT would operate wi thin u . s .  national 

secur i ty con siderations and other national pol icy constra ints . 

Be ing clo ser to those con siderations , such a corporation , I 

be lieve , could serve the overa l l  national interest in many cases 

better than an ind ividual corporation could . TECHPORT would be 

able to take a longer view , in many cases , than the more shor t

term cons iderations l ikel y  from the vantage po int of a particular 

corporation . 
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Al so , by dea l ing at this interface between u . s .  national 

pol icy and techno logy and international trade , TECHPORT would 

be in an ideal pos i t ion to identify the key pol icy gaps in 

u . s .  pol ic y  in this f ie ld , and , hopeful l y , to make recommendations 

to the Congress and the e xecutive for ways o f  strengthening 

national pol icy . 

F inal ly , a s  a spec ial ist in thi s  f ie ld , I be l ieve such a 

corporat ion would better be able to identi fy internat iona l 

opportunities for u . s .  industry and he lp it take better advantage 

of them . 

I should empha s i ze that I sugge st this TECHPORT idea onl y  

as a n  i l lustrat ion o f  the kind s o f  innova tion s I th ink we have 

to con s ider . I be l ieve we have much too l imi ted a pol icy framework 

for deal ing with techno logy in international trade . We have to 

create new institutions and pol icy mechanisms ; to do so , we have 

to think hard and long about thi s field . On behal f o f  OTA and the 

Congres s , I would hope that tho se of you who share thi s  intere st 

would j o in with us in trying to identify and a s se s s  our nat ional 

pol ic y  options , and help Congre s s  create the pol ic ie s we need . 
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STATEMENT BY 

El i zabeth R .  Jager 

One of the economic fac tor s in techno logy , as we l l  as in 

national pol icy , which often gets the lea st and last cons ideration 

is  a fac tor cal l ed labor . Nevertheless , l abor i s  fundamental 

to whether or no t there i s  any techno logy . 

Before d i scu s s ing pol icy so lutions , there fore , i t  seems 

neces sary to ment ion that the statements so far show that the 

mea surement s of the resul ts of technology trans fer for labor 

are a lmo st a lways genera l measures of the employment impac t  o f  

technology outflows . The se mea sures ��e vague , der ived mea sur e s  

determined a f ter macro-economic a s sumptions , fore ign po l ic y  

dec i s ions , corporate management dec isions , and a l l  the other 

pol icy-mak ing parts of the equa tion are determined . To the 

extent tha t the qual ity of  the employment and i ts economic envi

ronment are ignored , to the extent that o ld-fa shioned theoretical 

economic mea surement s are empha.s i z ed ,  we tend to lose s ight of 

the overwhelming impac t o f  the techno logy-po tential lo st to the 

Un ited States from the explo s ive growth in technology trans fer 

that has occurred over the pas t  2 5  year s . 

The AFL-C IO ' s  concern with technology transfer has there fore 

been related to comprehens ive national po l ic y , which we have 
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elaborated in a variety o f  forms over many year s . They add up 

to support for some o f  the idea s Dr . Boret sky ha s mentioned . 

Whi le we would agree and d i sagree with d i f fe rent parts o f  thi s 

statement , the AFL-C IO ha s been saying , f ir st and foremo s t , 

that techno logy i s  de fined a s  the appl icat ion o f  human invent ion 

and ideas , rather than the mere trans fer of them . That inc ludes 

labor . Dr . Boretsky ' s  d i scus s ion o f  the mi sappl ication o f  po l icy 

mechanisms wa s phra sed far better than I can summar i ze in this 

extemporaneous s tatement .  

An OUtflow o f  Jobs 

The AFL-C IO has been saying for years that the c ombination o f  

fore ign government ' s  pol icies and u. s. fore ign economic pol ic ie s  

has encouraged a n  outflow o f  j obs . We think these a r e  implic it 

in technology trans fer not j u s t  in numbers of j obs , but al so 

in qual ity . Al so , the e f fec t has encouraged the outflow o f  

capital - - increasingl y  i n  short supply - - and the outflow o f  

equipment needed to rea l i ze tomorrow ' s  produc tivity potentia l . 

In fac t , U . S .  tax , trade and mone tary po l ic ies encourage the 

outf low of techno logy by encourag ing fore ign d irect investment . 

It is , then , within thi s  frame of re ference that the AFL-C IO 

views the problem , and super impo sed upon our obj ec t ion s to the way 

the confl ic ting and confus ing po l ic ie s  are operat ing are the 

fol lowing three concerns . 

F irs t , the per spec tive o f  the Pre s ident ' s  Internat ional 
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Economic Report to me is an unhappy one , because it is  no t the 

per spective of the u . s .  government � it is the per spec tive o f  a 

global economy , in theory .  This does not mean that the AFL-C IO 

doe s not want to partic ipate in a global economy . It means tha t , 

unl ike every other nation , u . s .  pol icy makers do no t seem to 

know , for pol icy mechani sm purpo se s , where the u . s .  i s . The onl y  

country that we have , the United States , ha s very spec i f ic border s .  

That is the only country for which this government can make 

pol icy . We can engage in pol ic ie s with o ther s . We can he lp 

d irec t them with other s . We can influence them wi th other s . But , 

to the extent that the u . s .  s tarts with a global view , pol icy

makers mi s s  the po int o f  where we have to s tart so that we can 

see where we are go ing . 

Second , it seems that the pol icy confus ion i s  so great that 

the comments and per spec tive from the Export- Import Bank over look 

the fact that there i s , in fac t , an overall nationa l policy 

group cal led the National Advisory Counc il which has a very 

important supervisory power over the activitie s of the Bank . 

Third , the per spec tive of a globa l  f irm is  imp l ic i t  in 

Dr . Branscomb ' s  repor t . The se perspective s conf l ic t . 

Regulating Trade Outflow 

Br iefl y ,  AFL-ciO pol icy mechani sms involve regulating the 

outflow in trade -- even exports that are be ing promoted by 

var ious groups in the Admini s tration . We are conc erned about the 

outflow of capita l equipment and of industr ia l  produc ts that are 
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in short supply . We do no t seek prohibit ion , but regulation . 

The AFL-C IO ha s cons istently sought regulation o f  imports , 

not only because they d i splace jobs but a l so because they destroy 

technological potential . Further , we are d i sturbed with economists 

who analyze our expor ts with one set o f  data and our imports 

with ano ther . There is no understand ing o f  the dynamic trend s : 

if a fac tory is expor ted to make trucks in the Sov iet Un ion , which 

is an autarkic economy , the resul ts of that produc tion wi ll no t be 

conta ined wi thin the Sov iet Union , but wil l , in fac t , become 

import s  into other nations over time . 

In short , we are saying that a s  a nation we have been 

expor ting our produc tion fac il itie s  and our comparative techno 

logical advantage s wh il e other nations have been exporting 

to us the produc ts o f  these produc tion fac ilitie s . To u s  thi s 

means wha t Dr . Boretsky has summar i z ed a s  a problem in 

industr ial techno logy growth : it means that we have experienced 

an ero s ion of the indus tr ia l  ba se . 

We do not hold that technology , trade or capital i s  free 

j ust because the u . s .  doesn ' t  regula te it . Every o ther country 

of the world regulate s  its flow of capita l , technology and trade 

in one way or another through a var iety o f  national po l ic i e s . 

There fore , we are seeking national po licies not to be i so lationists , 

but so that we can , in effec t ,  know where we are go ing and thu s 

cooperate with other s .  

It i s  this term , " freedom o f  economic interchange � that 

concerns u s  so very greatl y , because we do no t see that freedom . 

In our view , the " freedom " cons ists o f  a kind of a suc tion 
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e f fect which acts on the economic strength o f  the u . s .  relative 

to the rest of the wor ld labor , capital , technology , however 

you want to def ine it - - in a way tha t i s  j eopard i z ing our 

strength . We fac tor into thi s  something we be lieve i s  important 

to techno logy : the freedom o f  people . That freedom seems to be 

left out of the equation , but I am interested to hear about the 

plans to sell more to the e ast bloc countries , because I am 

reminded o f  a very recent law review artic le in which a u . s .  

government employee said tha t the western f irms are very welcome 

in Romania , because Romania seeks w �stern techno logy , and the 

western f irms are very happy to go , because a "dependabl e ,  

controlled labor force " i s  anx ious to learn the new skil l s  from 

that technology . 

I think that the "contro l " or " freedom " o f  the labor force 

should be o f  concern for bo th soc ial and economic reasons . In 

the long run , and r ight now in the short run , the was te of the 

resource o f  labor and the repre s s ion of the development o f  adequate 

manpower sk il l s  is something that gets lost in the data currently 

used for analys i s . The co sts and benef its are not adequa tely 

measured . The co st o f  labor , and to labor , in a "control led " 

labor force are d i fferent . 

Another concern i s  with the national economic co st and 

bene f it . For instance , a few years ago the u . s .  exported virtually 

free to Japan advance rocket technology in the Thor -Delta rocket . 

That technology , the input to that techno logy , was largely pa id 

for out o f  our space program , through expenditure s  by the taxpayer s . 
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The benef it was returned to the McDonnell -Douglas Corporation . in 

royalties , fee s  and sale s . Thi s  f irm had the r ight , evidently , 

to get payments for the technology and would supply some of  the 

parts . 

Six Proposed Regulations 

What we would do about th i s , then , is  change the pattern 

whic h ,  in the words of an Arab sheikh , appl ie s to every other 

nation : "We want , one , your techno logy , and two , your marke ts . "  

We would urge a series of regulations through legislation regard ing 

taxe s , trade and technology flow tha t would ad j ust the balanc e  

s o  tha t , over time , this country , with i t s  huge s i ze and var ie ty 

o f  resource s  and labor sk ill s ,  could have an industrial ba se 

that would have a future too . These regula tions are : 

1 .  The Pre s ident should use hi s author ity under the Trade 

Ac t o f  1 9 7 4  to immediately curb tho se imports which are 

adver sely af fec ting employment and which are contr ibuting 

to the huge ba lance o f  payments de f ic i t . 

2 .  The Pre s ident should immed iate ly curb the export o f  raw 

materia l s , technology and produc ts , who se export adver sely 

af fect the nationa l interest , as  prov ided in the Trade 

Ac t and the Export Control Ac t .  

3 .  Provi s ions for the deferral o f  tax payments on fore ign

earned prof its should be revoked . 

4 .  The foreign tax cred it , which provide s the u . s .  companie s 

with a dol lar-for -dollar cred it aga ins t their u . s .  tax 
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l iabil ities for the ir fore ign tax and royal ty payments , 

should be e l iminated . 

5 . Sec tions 8 0 6 . 3 0 and 8 0 7 of the Tar iff Code shoul d  be 

repealed ; they encourage foreign produc tion for shipment 

back to u . s .  markets . 

6 .  The export o f  Amer ican capital and technology whic h re sul t s  

in the export o f  American j obs should be regulated . 

The AFL-C IO suppor ts strong , vigorous and fair international 

trade . But the r i s ing tide o f  re str ic tions abroad , the ever 

increa s ing impac t o f  the mu l t inational corporations , the stagger ing 

balance o f  payments de f ic its and the depres s ion-l evel unemployment 

at home , requ ire emergency mea sure s .  

These spec ific pol ic ie s  canno t be enumera ted in detail in 

thi s  space , but they are ba sed on the fac t that the federal 

government does have a re sponsibil ity : one , to coord inate its 

5 1  var ie ties o f  agenc ies that are competing wi th one 

another ; two , to ins t i l l  into the mind s  of the corpora te 

community a responsibi l i ty no t only for the micro-economic bene f it 

of the global interests o f  the f irm , but a l so , in a sense , for 

the long-term micro-economic danger to the people who are running 

the f irm ;  three , to recogni z e  that one of the ba s ic components 

o f  techno logy development is  a labor force which the U . S .  ha s 

already a f fec ted adversely , by look ing at last and lea st , through 

a series o f  pol ic ie s over a long per iod . Thi s  labor force inc lude s 

both skilled and unskil led . The latter are important to techno 

log ica l  deve lopment because fac tories need these people , too . 
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Everbody is  not go ing to be an inte ll ectual giant . 

In short ,  we would start with a comprehens ive framework of 

mechani sm who se focus would be looking outward from the u . s .  and 

ba sed on an a s sessment of  our potentia l .  Regulatory mechani sms 

by law and by admin istrative pract ice in taxes ,  trade , capital 

and technology flow need better coord i nat ion , and should not leave 

labor last and lea st as s imply a set of digits to be put onto a 

chart .  These mea surements and mechani sms would recogni ze the 

economic and technologica l real ity that an indu strial system 

cannot ex ist i f  a labor force that can partic ipate e f fectively 

in it does not ex ist . 
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SUMMATION 

J .  Herber t Ho l lomon 

There are s ix c entra l conc lus ions that derive from the 

preceding paper s . Mo s t  s igni f icantly , there ha s been a rad ical 

change in the re lative pos ition o f  the United Sta te s with 

respec t to its technological capabi l i ty wi thin the world economy 

dur ing the last twenty year s . At the end o f  World War I I  the 

u . s .  was the mo s t  powerful mil i tary and pol i tical nation in the 

wor ld . We were the r iche s t  country in the wor ld and we produced 

we ll over hal f  o f  the wor ld ' s  gro s s  produc t .  But today the 

U . S .  is the s tronge s t  nation among many . We no longer dominate 

the wor ld ' s  techno logical ac tivity , and we perform a relatively 

smaller frac t ion of the wor ld ' s  research and development . OUr 

po s it ion now with re spec t to trade , to techno logy , to our 

competition , and to our s ecur ity is fundamenta l ly d ifferent from 

that o f  the years immed iately fo llowing WOr ld War I I . But even 

more impor tant , the environment in which we as a nation , and our 

industry , operate , i s  far d i f ferent from that o f  the 1 9 5 0s . I 

be l ieve thi s  i s  the ba s ic rea son for the concern now being shown 

for techno logy trans fer and internationa l trade . 

Dur ing the last 2 0  ye ar s there have been d i f ferent po l ic ies 

in d i f ferent western countr ies -- particul ar l y  the industr ial i zed 
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countries - - govern ing the allocation o f  re sources to national 

needs and requirements. The se d i f ference s are il lustrated by 

Michael Bore tsky ' s  analys i s  which revea l s  that many countr ie s 

committed re latively larger amounts of technical resources to 

what he call s "c ivil ian oriented " techno logy and industry than 

d id the u . s .  In the 1 9 5 3 -1 9 6 7  per iod e spec ia l ly , we concentrated 

our technical re sourc es on space and defense -- what I call 

soph i sticated techno logy . By contrast , the commitment of technical 

re sources , particularly in Wes t  Germany and Japan , ha s been to 

non-de fense , non -spac e ac tivitie s . As a consequence , the se nation s  

a r e  able to compete with us technically , even though they have 

nearly equivalent labor costs . 

Certa inly there are area s in which the u . s .  excel s , but no 

1 onger can we be expec ted to mainta in technological l eadership in 

a l l  f ields , nor can we compete in every market . 

Markets , Management and Resource s  

The discu s s ion o f  techno logy trans fer by itself i s  somewhat 

s terile , for techno logy must be cons idered along with the important 

que stion of markets , management and re sources ; that i s , how a f irm 

can explo it its technical re sources and its abil i tie s in the be st 

way , whether it wil l maBufac ture a t  home and then abroad , or whether 

it manufac ture s who lly abroad , and the relative advantages of each . 

El izabeth Jager po ints out that one should - - and must - 

cons ider the imp l ications o f  technology transfer and indus trial 

deve lopment , on the charac ter , qua l i ty ,  and employment of labor 
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rather than d i scover these consequences a fter dec i s ions have 

been made inadver tently by our relative ly plural istic , dec entra l i z ed 

economy . 

SOc ial value s  a s  we ll are c l ear ly involved in internationa l 

trade . For example , some countr ie s have entirely d if ferent rule s 

and regulations with re spec t to the soc ia l consequence s o f  

industr ial pol lution , and the re sul ting d i f ferenc e i n  co sts 

a f fects our abil ity to compete and to s e ll Amer ican good s abroad . 

In addition , soc ial values have a fundamental impac t on such 

dec is ions as where to loca te plants , perhaps as much as labor 

rate s d id in the pa st . 

Technology trans fer has to be cons idered d i f ferently for 

each industr ial s ec tor . Ques tion s  concerning transfer of  tech

no logy and manufac ture of goods abroad for , say , the chemica l 

industry , are d i fferent from tho se o f  the highly sophist icated 

e lec tron ic s indus try , and are clearly d if ferent from what I 

cons ider to be the mo s t  soph i sticated techno log ical enterpri s e  

i n  the United Sta tes - - agr icul ture . The cond itions under which 

commod itie s are traded subs tantial l y  a ffec t  whether or not we 

trans fer technology , how we do the transferr ing , and how thi s 

trans fer a ffec ts soc ia l que stions o f  equity within the u . s .  

My four th genera l comment i s  that every o ther ma j or country 

ha s been dependent on importing a t lea st some raw ma ter ia l s  

and , therefore , requ ires expor ts to pay for them . Almo st every 

country has some expl ic i t  government pol ic ies or programs tha t 

protect ,  encourage , develop and improve its industr ial compe tition 
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relative to the u . s .  and the re st of the wor ld . In each of the 

ma jor countr ies , the government partic ipate s with industry in 

much more symbiotic ways than in the u . s .  In some cases , spec ial 

taxes are rebated by the government . In other cases , as in France , 

ma j or techno logical support for the development of goods that 

are intended for the export market are spec ifical ly encouraged by the 

government : in still other s , such a s  SWeden , there is cooperation 

between labor , government and industry to develop spec ific ways 

of do ing bus ine s s  that make them more cooperative in the world 

market .  The po int i s  that eac h  of these programs is different 

for d i fferent countr ies and industr ie s ,  and the polic ies and 

programs with respec t to technology trans fer and foreign trade 

are , in fac t , ad j us ted to the particular industry and the 

particular c ircumstanc es o f  that trade . 

Our Dec l ine of Produc tivity 

The f ifth general observation -- and it i s  the one that 

seems central -- is that resolution of the problems a s soc iated 

with technology , internationa l trade and ba l anc e o f  payments , 

depend s  upon the effec tivenes s  o f  pol ic ie s  d irec ted toward 

industr ial development , economic growth and worker improvement 

with in the u . s .  The problem , in my view , o f  whether or not we 

tran s fer techno logy abroad would become substantially l e s s  

important if we had ma inta ined over the pas t  1 5  year s  the 

produc tivity increases en j oyed in the u . s .  over the pas t  2 0 0  year s . 
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The po int is  that the is sue ar i ses partly because of the 

failure of thi s country to recognize the importance of the dec l ine 

over the last decade of the s ingle quantitative mea suremen t 

we have for the rate of introduc tion o f  technology into the 

economy -- produc tivity . Over the pas t  1 5  year s , the u . s .  

had the lowe s t  increa se in produc tivity o f  any industr ial i z ed 

nation in the world , with the exception of the United Kingdom . 

The General Economic C l ima te 

F ina l ly ,  I would po int out that pol ic ies that a f fec t the 

general economic c l imate probably play a greater role than tho s e  

pol i c ie s  having to do exclus ively with research and development .  

In thi s  seminar , each speake� in coming to gr ips with techno logy 

trans feL ha s always turned back to the que stion of how we ll we 

manage , support and encourage industrial technology at home 

and its app l ication to spec i f ic c i rcums tances . 

Tax po l icy , antitrus t  pol icy , government procurement po l icy , 

export contro l pol icy and inves tment c red it pol icy probably have 

more impac t on how e f fec tive ly we use technology for economic 

and industr ial advantage than the ind irec t  or d irec t  support 

o f  R&D by the government (not that R&D i s  unimportant ) . It seems 

to me that the kind s  of ins titutional rearrangements that are 

suggested in one way or another in these papers raise the fo llowing 

i s sues : how is it that we , a s  a nation , can arrange cooperative - 

perhaps the word i s  consensus -- ac tivities between marke t-or iented 

enterpr ises and the operations o f  the centra l government? Such 
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activities are pre sently chaotic ; they lack any sens ible connec tion 

and coord ination , and , as a consequence , are depres s ive as o f ten 

as they are encouraging to indus tr ial , economic and soc ial 

deve lopment .  

A Sicknes s  We Must Cure 

How can such cooperation be arranged ? Do we wish to 

establ i sh -- and I suspec t we do not -- an ind icative planning 

system ,  a s  in Franc e , or accept the dominance of a government

industry complex l ike the Mini stry of International Trade and 

Industry in Japan ? Or i s  there some way , in our larger , more 

p lural i s tic , and r icher country , that we can develop the 

nece s sary analyses o f  the future and o f  the past so as to make 

more sense of how industr ial , economic and soc ial development 

take p lace ; to better trade of f , for example , the expenditure 

of hundreds of bi l l ions of dol lar s in deve loping ind igenous 

energy sources versus the need to adopt environmental control 

systems and radical conservation mea sures ?  

I t  seems c lear that the key pol icy que stions have to deal 

with these central i s sue s , and tha t they ca l l  for some new 

relationship between the industr ial and economic pr ivate sec tor , 

t�e qua s i-private sec tor , and the governmental apparatus in 

s uch a way that we can begin to know where we have been and 

where we are l ikely to go . There mus t  be a better way of dealing 

with the future than applying bandages wherever we hurt . I 

be lieve that this seminar ha s identif ied symptoms o f  a s ickne s s  

that we must cure . 
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NOBODY IN CHARGE 

Harlan Cleveland * 

I 

The l O l s t  birthday of the Marchese Gugl i elmo Marconi comes 

along a t  just the right time . We think about rea l i ty wi th sym-

bol s , and we are badly i n  need of a symbol for interna tiona l  

inte rdependence .  

Thi s  c i ti zen of Bologna , who made i t  technologically po ssib l e  

for us all  to be c i ti zens of the world , seems to have been j us t  

a s  good a t  promoting his i nventions as he was at inventing them . 

And the revolution he and h i s  successors have wrought , a s s i s ted 

by God as they cheerfully acknowl edged , i s  making the wor ld a 

communica tions communi ty whether i ts peopl es l ike i t  or no t .  

*Address del ivered at the Annual Members Banquet o f  the NAE ,  
April 2 3 , 1 9 7 5 ,  in connec tion wi th the presentation o f  the 
First Marconi Internationa l Fel lowship to Dr . James R .  Ki l l ian , 
Honorary Chai rman of the Board , Mas sachu setts Ins ti tute of Tech
nology , wi th an assoc ia ted res earch commi ss ion to Dr . Asa Brigg s , 
Vice Chancel lor of  the University of Sus s ex . The Fellows hip , ad
minis tered by the Aspen Institute for Humanis tic S tudies , wa s 
crea ted to commemora te the c entennial of the birth of radio 
pioneer Gugl ielmo Marconi . I ts purpose is to commi s s ion creative 
work that l i nks sc ienc e and engineering to the betterment of 
human l i f e . As a spec ial part of the Banque t program , the award 
was pres ented by the Vic e Pres ident of the Uni ted States , the 
Hono rabl e  Nel son A .  Rockefel ler .  
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We inher i t  now the agony of his success . He made i t po s sibl e  

to b e  heard from a d i s tance , but could not make sure tha t anybody 

would be l i s tening . 

I doub t i f  Marconi worried very much about wha t would b e  said 

over wha t he ca l l ed his "Apparatus for Wireless Telegraphy " --

that is , whether love or war would be mos t  faci l i tated by hi s 

genius . But in each of the eight decades s inc e Marconi ' s  f irs t 

patent , the moral i ssue s for inventors have grown more obvious , 

more d i f f icul t for the sc ientist and technologi s t  to hide from . 

Today , no person who use s his  spec ially gifted brain in the servic e 

of sc ience or engineer ing can kid himself tha t his theories or 

contraptions are ethica lly neutral . If  I invent i t , and i t ' s  

dangerous , I had better ask myself a t  whom i t  i s  going to be pointed , 

for who knows be tter than I the dark side of my invention ' s  poten

tial ? 

The dangerous soc ia l fallout of sc ience and technology i s  a 

fami l iar continu ing ta le in the Na tional Academy of Engineer ing . 

But i t  was no big th ing in Marconi ' s time . It came natural ly 

for him to conduc t some o f  his early experiments for the purpos e 

of improving communications with war ships at sea . In hi s  d i s tin

guished tradi tion , we have educated v i s i ting co lonel s and captains 

in mi l i tary communications , and then wa tched them us e their wire

less sys tems to sei ze pol i tical power in a coupl e of do zen de

veloping countr i es . 

As recently a s  a generation ago , i t  didn ' t  oc cur to the l eader

ship of the Manhattan Pro j ect to hire a s ingl e  person who se pro

fe ss ional task was to con s ider the po l i tica l and internationa l im-
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pl i cations i f  the nuc l ear weapons pro j ec t  were a succes s . But 

today , we know tha t  ( for exampl e )  i f  sc i enti s ts and engi neers suc

c eed in harness ing the wea ther to human commands , we had b etter 

be ready with a soc ial and pol i tical system tha t keeps tho s e  com

mands humane . We do know tha t ,  don ' t  we? 

II 

We al so know -- and thi s  i s  even harder to get used to -

that everythi ng i s  related to everything el se . I t  was bound 

to be , o nce Marconi had started us toward ins tant and perva s ive 

communica tions . As we hesi tantly ra i s e  our eye s and swivel our 

heads to take in the si tuation as a whole , and even more re

luc tantly widen our s ense of mora l respons ibi l i ty to match wha t  

our wide-angl e vis ion can s ee , the pic ture i s  embarrass ingly 

cl ear : 

• Pres ent trends in popula tion growth , urban immigra

tion , i nflation , unemployment ,  food produc tion and 

dis tribution , energy demand and supply , po llution 

of  the a ir , land and sea , mil itary techno logy , 

restric tive ideo logies and inward- looking nation

a li sms , a l l  taken together , are c l early advers e to 

the se l f- fu l fi l lme nt of near ly every human being , 

and to the surviva l of a very large minori ty of the 

human race . 

• Even i f  commenced now or soon , the revers a l  or con

trol of these trends wi ll require enormous changes 

in a ttitudes and s tyles of  l iving , giant coopera tive 
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enterpri se s , and a generation o f  time . 

• Meanwh i l e , shortages a nd the desperation and riva lr ies 

they intens i fy wil l provoke acute conf l icts . The arms 

availab le for use in the se con f l i c ts , wh ich are not 

only the conventiona l  or exo tic instrume nts of  fright

fu lness but a l so economic and monetary and psycho lo

gica l and b iologica l and meteorological weapons , wi ll 

no longer be in the hand s  of an o l i gopo ly of so-cal led 

"powers " .  

• Somewhere near the c enter of thes e  mul tipl e conflic ts 

wi l l  be , as a lways , the ancient confronta tion b e tween 

r ich and poor . Somewhere near the c enter o f  conflict 

resolution will be a planetary barga in tha t promi ses 

to define and provide bas ic human needs , and a l so 

promis es to keep the "advanced " countr i es from ad

vancing pa st prudent l imits in us i ng scarc e  r esourc es . 

For any o f  us who have to th ink or ac t on th e s e  matters , 

the scar iest part of the s tory i s  th is : thes e  trend s a r e  so 

interrelated tha t  relevant ac tion on any o f  them r equ ires 

thinking about all o f  them . 

And who i s  respons ible for doing tha t? Who i s  i n  charge 

of the planetary barga in? The answer , my friends , is b l owi ng 

in the wind , and you have only to sni ff i t : we have ach i eved 

a world in wh ich nobody is i n  charge . "Nobody here but u s  

chickens " , j us t  a s  the o ld g a g  l i ne sugges ted . 

"We Mexicans " ,  says the poet Oc tavia Pa z , "have always 

l ived on the periphery o f  h i s tory . Now the c enter or nuc leus 
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of world society has di sintegrated and everyone - - including 

the European and North American -- i s  a peripheral being . We 

are l iving on the margin • . . b ecause there is no longer any 

c enter • • •  Wor ld h i s tory has become everyone ' s  tas k  and our 

own l abyr inth is the labyrinth of a l l  mankind • • • • " 

I I I  

But wa i t  a minute . That ' s  not bad , i s  i t? That ' s  wha t  we 

wanted , wa sn ' t  i t? 

It wa s , and i t  stil l i s . Back when the Un ited States was 

the only superpower and mos t  of the wor ld wasn ' t  even "developing " ,  

we decided tha t  we didn ' t  want to be in charge o f  the wor ld --

and that we didn ' t  want anybody else to be in charge ei ther . I 

think i t ' s  fair to say that since Wor ld War I I  it has been the 

central purpose of American foreign pol icy to reduc e the compara

tive inf luence of the United States in wor ld affairs . We s eem 

to have succeeded -- maybe we even overdid i t  a l i ttle . 

I am qui te s erious about the purpose . In a long l ine of 

quite del iberate choices , from 1 9 4 5  to 19 6 5 , we tried hard to 

share wi th others the unmatched economic strength and unparallel ed 

mi litary power with wh ich we came out o f  the Second World War . 

We o ffered our atomic monopoly to the Uni ted Nations : that ' s  

hard to remember , but at the time we meant i t . We helped Western 

Europe recover i ts heal th and its conf idenc e . We es tab l i shed a 
. 

new princ ipl e -- development aid for the less developed -- wh ich 

has each year poured b i l l ions of do l lars of economic s trength 

into the weaker nations . We educated thousands of young people 

from all over the world , young peopl e who now are l eading or 
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advising the l eaders in at leas t  ha l f  o f  the world ' s  1 5 0 sover

eignties . We buil t up mil itary forces in Latin Amer ica , in South 

As ia , in Southeast As ia , in Korea , even in pos t-mi l i tari s t  Japan 

and inadvertently tra ined a good many mil i tary pres idents and 

prime mini s ters . We pushed independence for two continents- fu ll 

of colonies , even whi l e  our European fr iends were sti l l  no t sure 

about i t  -- and thereby created a new ma j ori ty in the UN . We 

went to work on soc ia l  jus tice and rac ial equal i ty here at home , 

and rous ed up expec tations o f  j u s tice and equi ty in interna tional 

relationships by beginning to do some thing dramatic about those 

princ ipl es in the u . s .A .  And when the Rus s ians became a super

power , too , we negotia ted with them to achieve , not superior ity , 

but equal i ty of overk i l l . {We have no t yet reached the sub j ec t  

of disarmament . )  

At the same time , events contro l l ed by other s were a l so 

s trengthening the res t o f  the wor ld by compar i son wi th the 

United S tates . The emergenc e of the Soviet Union ; the economic 

mirac l es in Japan and Germany { and on a smal l er sca le in South 

Korea , Taiwan , Israel , Braz il and Mexico ) ,  a l l  the produc t of 

local leadership plus u . s .  as s i stanc e ;  the succ es s in sel f-re

l ianc e of Peking ' s  China ; the beginnings o f  uni ty o f  Wes tern Europe ; 

the development of an oil cartel ; the coalesc ing o f  the developing 

countr ies as a force in world po l i tic s -- a l l  contributed to the 

much-adver tis ed polyc entric trend . 

And then we a l so did some things intended to enhance our in

f luenc e , wh ich went so sour tha t they reinforced the tendency to 

reduce i t  ins tead . We tr ied to manage the wor ld ' s  monetary sys tem 
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wi th the dol l ar as i ts key currency ( a l though tha t  wasn ' t  wha t  

was agreed at Bretton Woods ) ,  bu t inf lation and dwind ling produc 

tivity forced us to give tha t up in 19 71. We put on i n  Vietnam 

a 1 0 -year demons tra tion o f  the l imi tation o f  superpowers in loc al 

di sputes . None of our all ies thought we were commi tted to hang in 

there as  long a s  we did , and by do ing so we succ eeded only in 

strengthening our adversary : North Vietnam ' s  impress ive mil itary 

power is largely the resu l t  of having sparred so long with us . 

Partly by i ntention and partly by inadvertenc e , then , we 

have helped create a world in which no nation , or even a group o f  

na tions , i s  o r  c a n  be " in charge " .  Our task now i s  to partic ipa te , 

s ti l l  as the mo s t  powerfu l  singl e  nation , in building the institu

tions of collective leadersh ip in a leaderless world . 

IV 

The world i s  round , which makes i t  hard to find a hand le on 

the s i tuation as a who le . It i s  eas i er -- and tha t ' s  why mo s t  of 

us do it -- to grapple wi th ca tegories such as arms , food , popula

tion , energy , raw ma teria ls , environment , ocean re sources , trade , 

inve s tment and money . 

Yet there are some cut-acro s s  categories that may get us 

closer to a real i ty wh ich is as large and round as the only bio

sphere we know . And two of them ,  I think , are keys to the coming 

abra s ions and reconc i l ia tions of the "planetary bargain " .  Both 

are global in reach , yet deeply involve the attitudes , s tandards , 

and aspirations o f  every human being .  One i s  the no tion o f  "outer 

l imi ts " :  the o ther is the concept of "bas ic human needs " .  
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As a sub j ec t for internationa l coopera tion , "outer l imi ts "  i s  

t 1 I th · 
h b l  1' s off " growth " a na ura • n e grown-up econom1.es , t e oom 

a s  the central purpose of  soc iety . No twith s tanding the dec eptively 

quantitative pro j ec tions to wh ich we are a l l  e xposed the s e  day s , 

none of  us rea lly knows the outer l imi ts o f  the only b ios ph ere we 

inhabi t  together . Indeed , they are inherently unknowab l e , b ecause 

they depend on what we do about moving toward th em . The phys ic al 

potentia l  of our natural environment i s  c erta i nl y  f in i te and obvi-

ous ly fragil e . But i t  is al so asc ertainab l e  by p eopl e , and th ere

fore analyzab le by peopl e ,  and therefore ( up to a point ) d eterminable 

by people . To put this ano ther way : the " ou ter l imi ts " o f  any re

sourc e are mos tly determined by man ' s  perception of how much exi s ts , 

how much o f  i t  i s  worthwhile for him to get a t , how much he r ea l ly 

needs , how much he can reuse , and what o ther resourc e s  h e  can us e 

ins tead . 

De spi te the ana lytical quagmire wh ich a best- se l ler ca l l ed 

Th e L im i ts to G�o� th led us a l l  into , the no tion th a t  th ere is 

!2m! l imi t , that exponential growth i sn ' t  forever , i s  now a wid e

spread sub j ec t  o f  profess iona l a ttention and popular conversa t ion . 

Wor ld food and world energy are topics for l iving room convers a tion ; 

the s imul taneous equations o f  popul ation and environment are da i ly 

media fare . The other night a brave and skil l ful wr i ter managed 

to combine b irth contro l  and the o zone shield in an epi sode o f  

A l l  i n  t h e  Fam i l y . Mike d idn ' t  want to bring a baby into a worl d  

in wh ich h a i r  spray threatened to destroy the o zone and give every

body skin cancer . "Al l right , " says Gloria at l as t ,  "Let ' s  com-

promise . You l et me have a baby and I ' l l let you have my hair-
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spray • • • •  Michael , you j us t  can ' t  go on being a fraid of life . " 

So outer l imi ts are a universal . The experts may not know 

where they are , but peopl e in general sense that they are some

where and have to be taken into account -- no t only in great 

dec i s ions abou t pub l ic pol icy , but in a l l  those persona l dec i s io ns 

that refl ec t  our individual expec tations about s tyles and modes 

of l ife and work .  

v 

When i t  comes to "bas ic human needs " , we are not nearly so 

c lose to perc eiving their nature ,  let a lone their pol i tical and 

ins ti tutional impl ications . One d i ff icul ty , I suppo s e , is that 

wha t human beings need i s  extremely relative -- to cul ture , to 

expec ta tions , to time . Some third world rhetoric treats bas ic 

needs as i f  they are ascerta inable and obvious -- but they are not .  

Yet the fundamental idea , that the wor ld communi ty should so 

arrange i ts interna l affairs so that every man , woman and chi l d  at 

l ea s t ha s l i fe , and perhaps even a chance a t  l iberty and happiness , 

is consonant with the dec lared va lue s of mo s t  modern societies . 

I t  i s  refl ected in the u . s . , Mei j i  and Rus s ian Cons titutions , in 

the thoughts o f  P la to and Aquinas and Santayana and Mao Ts e- tung , 

in dec larations o f  independence by Indones ians and Africans , not 

to mention French and Americans , in the United Nations Char ter and 

the Universal Dec laration o f  Human Righ ts , in the Charter o f  Eco

nomic Rights and Duties of S tates draf ted in Mexico C i ty last 

summer . Amer icans wil l shortly be inundated with Bic entennial 

reminders o f  the comparab le truths we hold to be self-evident --
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self evident at l east for Americans . · 

Every industrial nation has a government-guaranteed s tandard 

of " enough " ,  expressed as  guaranteed income , a minimum wage , a 

"poverty l ine " , j ob tenure , unemployment compensation , and the 

l ike . Can the wor ld communi ty be equally civi l i zed about a l l  

God ' s  chil lun ' ?  

My own gue ss is  tha t in this leader less world , the develop

ment and dis tribution of resources to serve bas ic human needs wil l 

qui te suddenly come to be a centerpi ec e  of world po l i tic s . But 

what would i t  be about th i s  international nego tiation on how 

to meet man ' s  bas ic human needs wi thout transgres sing Na ture ' s  

outer l imi ts ? Certa inly not about interna tional s tandards in the 

abs tract , but about s tandards to be appl ied within each pol i ty , 

to each individua l or fami ly uni t . 

If  the more affluent peopl es are a sked to modi fy their l iving 

standards and rearrange their prior i ties , which for mos t o f  them 

will require important changes in the purpose and nature o f  their 

"domes tic " insti tutions , thei r peoples and espec i a l ly their pol i tica l 

leaders wi l l  want to know that the painful changes are worthwh i le , 

that they real ly give promi s e  o f  solving the "minimum needs " and 

"outer l imi ts " prob lems . In other words , they are going to want 

to know what measures are being taken to r educe populat ion growth 

to manageab le proportions ( "how much is too much " would again be 

a s ub j ect for negotiation) , and that the arrangements ins ide th e  

poorer nations a r e  such that the profits of pai n  i n  th e  affluent 

regions do no t inure to the benefit of the rich and power ful i n  

the poorer reg ions . 
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At the same time in the poorer countries , the pol i tical 

courage and admini s trative drive to be sel f-rel iant ( get popula

tion growth under control , maximi ze food produc tion , extend edu

cation , a s sure employment) wil l a l so depend on the larger bargain 

on assurance that the " advanced " economie s don ' t  advanc e pas t  the 

limits of environmental prudence , and on large and as sured transfers 

o f  resourc es and technology without pol i tical domina tion . 

VI 

The apprehension of  the world ' s  pol itical leader s ,  a s  they 

face the prospec t of p lanetary barga ining about survival and beyond , 

is  very evident . It  i s  al so very natura l . The leader s are educated 

experts on the i s sues involved , and we all  know that gloom and reluc 

tance are the hal lmarks o f  expertise . A str iking feature of the 

world pol i tical landscape i s  the almo s t  to tal absenc e of nat ional 

leaders who rise above the ir own constituenc ies to speak for mank ind 

as a whole , and ac t on beha l f  o f  future generations . 

The saving grace i s  recent evidence that the peopl e who compos e  

their constituenc i es are capab le o f  changing the ir minds and dis

carding obsolete premises , often b efore their l eaders do . In thi s 

country , i t ' s  c l ear that rec ent atti tudes about family planning , 

environmental protec tion , and the Vietnam War developed from the 

gras s roo ts , and came to be pub l ic policy only when the pub l ic 

had already made the pol icy . 

So i t  wil l  be , perhaps , in world affairs . Peopl e from soc ie

ties at differing stages of  deve lopment , profe s s ing competitive 

ph i losophi es , growing up in vari ed cultures , practic ing di fferent 
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rel ig ions , speaking many languages , s eem to be ab le to agree on 

what to do next together i f  they care ful ly avoid trying to agree 

on why they are cooperating . 

In a worl d  where nobody ' s  in charge , each o f  us i s  par tly 

in charge . And each of us can , as Gugl ielmo Marc oni d id , make 

a di fference . Th e c i ti zens of Athens vowed to " transmi t this 

city no t only not less , but greater , better and more beauti ful 

than i t  was transmi tted to us " . The re are far mo re o f  u s  now 

in our b iospheric city-state . But i f  we try hard to think about 

all  of i t ,  we may find that the sum of our s everal ac tions is to 

make the wor ld better , and even more beauti fu l . We had b etter 

hope so , anyway : for the currently popular no tion tha t " there i s  

no hope for man " i s  an unacceptab le premi s e  for the humanis tic 

management of interdependence .  

1 0 5  

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 .

U . S .  T e c h n o l o g y  a n d  I n t e r n a t i o n a l  T r a d e
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 = 1 9 9 8 5

http://www.nap.edu/catalog.php?record_id=19985


Copyright © National Academy of Sciences. All rights reserved.

U.S. Technology and International Trade
http://www.nap.edu/catalog.php?record_id=19985

http://www.nap.edu/catalog.php?record_id=19985

	Front Matter
	INTRODUCTION
	TECHNOLOGY AND TRADE: PUBLIC POLICY ISSUES
	TECHNOLOGY AND TRADE: THE HIGH TECHNOLOGY COMPANY
	THE CHEMICAL PROCESS INDUSTRIES IN INTERNATIONAL INVESTMENT AND TRADE
	CASE STUDIES
	PANEL PRESENTATION: MECHANISM FOR POLICY CONCERNING INDUSTRIAL TECHNOLOGY
	SUMMATION
	NOBODY IN CHARGE

