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EXECUTIVE SUMMARY

The United Nations has scheduled a Conference on Science and
Technology for Development in Vienna Tn August, 1979. 1p support
of this Cor ference, the United States ig undertaking a number of
activities aimed toward tlarifying the varfous agenda items and
Yaying a firm foundation for jts nattonal r3le in the Conference.
The Workshop reported here, on Industrial Research and Science
and Technology for Development, is one of these activities,

The Workshop participants, consisting of senfgr research
managers from 2} U.s. corporations, nationals of several coun-
tries, and representatives from five Federal agencies and several
private non-profit organizations, met tg discuss the fundamental

I. It is technology that is of primary importance to develop-
ment. Sclence at work is technology.

II.  Private enterprise is the primary source and owner of in-
dustrial tecnnology in the United States. Mutual benefit and
self-interest is the only sound basis for sharing or transfer-
ring this iecinology.

ITI. U.S. industrial enterprises are 3 major current source of
techrology flow to the lTess developed countries. This flow
should be encouraged and guided, but not impeded,

IV.  Barriers exist which inhibit and impede the flow of tech-
nology from U.S. Industrial firms to the developing world. The
UN Conference can be a useful forum for promoting recognition of
these barriers and suggesting means nf r:ducing them. Lark in
the less developed countries of appropriately trained and educa-
ted people 1s a specific, major example,

V. American industry is very conscious of the fact that it is
"walking on the edge of the sword" when 1t transfers technology
to a less developed country. Every technology recipient is a
potential competitor. Yet, such transfer continues.

VI. American industry sees substantial opportunities in RAD
related to the developing cauntries. Examples include exploita-
tion of processes that may not be competitive in this country,

tries, which may tnclude diseases we don'* experience in the
u.S.; development of herbtcides and pesticides for tropical
agriculture; agricultyral field research which can be accelerated
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by the availability of 3-4 growing seasons in one year; and
research on quality control of raw materials that might best
be done in the countries of their origin.

VII. Technologies whirh cannot compete in the Y.S. market may
he an .ers tn problems in the developing countries. These may
he vither neuly developing technologies, such as explosive
clajdiny ot stainless stre¥ sheets on mild steel, or older
technologies, such as the kettle process for making soap.

VIII. U.S. industry is inherently attuned to the concept of
"appropriate technology.” And there are problems with imple-
menting it,

IX. Industry ,~es significant ways to contrutute through {ts
R5D capabititirs to the less developed countries. ITT's Funda-
cion Chile is a leading example,

X. U.S. Industry sees virtves in an expanded Government role
in this field. It particularly would appreciate help in identi-
fying opportun.ties.

~N



1. INTRODUCTIGN

The role of scie
countries of the Third World 1s 3 topic of increasinq national
and international interest. lnternationally. the United Mations
Conference on Sctence and Technology for Development (uncsTr)
Will convene in Vienna next August. Domestfcal]y, the United
States and other nations have been engaged for many months in
preparation for this Conference.

One of the act
preparation for UNCSTD is the Workshop on Industrial Research and
Science and Technology for Development that Is the subject of
this report, This Morkshop took place in Arlington, Virginia,
on November 8-9, 197g. It was Mmanaged and hosted by the
Irternational Sciernce angd Technology Institute, Inc., under the
sponsorship of the Office of Science and Technology of the
u.s. Agency for International Development, with the cooperation
of the Industrial Research Institute, Inc, (1.n.1.).

science and technology for developmrnt. This was followed by
discussion sessions designed to briig out from ali participants
the maximum possible amount of ins{ght regarding this field.

4 presenting the results from these three sections of the
agenda. Secction 5 {s the overview background paper that was
provided to al] workshop participants. Sections 6 and 7
present the Workshop agenda and the 1ist of participants.

Tha points of view contafned herein are the reasoned judqge-
ments of individuals, not of corporations or agencies, who have
kindly shared their opinfons as a means of providing counse]
to the Office of the U.S. Cnordinator for the United Nations
Conference on Science and Techno]ogy for Development. We owe
a debt of gratitude to each and to their corporations or agencies

specific references to specific companies or other institutions
have been onitted during the editing process. However, ITT and
Fundacion Chile were of such central interest during the dig-
cussfons that explicit reference to these two organizations
seemed imperative: we are indebted to IT1 for permission to make
such reference.



2. BACKGROUND OVERVIEY

Highlight excerpts from the several background overview
papers are presented in the cubsections that follow.

2.1 Motivation for Horkshop {R. C. Sangster, National Bureau of
Standards).

The Yorkshop originated with a suggestion to the AID office
of Science and Technology in June, 1978 The oriqin of the Sug-
gestion was the observation that the industrial research and
development community of this country was a huge and very valua-
ble source of science and teci~uloqy for the industrial develap-
rent of the nations of the Third "nrld, that seemed to be rela-
tively little involved in any furmal way so far in the 1} S, pre-
parations for UNCSTD. The short-range motivation for the ‘lork-
shop was to draw this community more explicitly into the U §
preparations for UNCSTD. The Tonqger-range motivation was to
stimulate greater actual 1nvolvement by this community in contri-
buting to development of the less devioped countries (1NnCs).

2.2 The Challenqe of Science and Technology for Development
{Mr. Charles Pennison, Executive Director. Council on Science and
Technology for International Development)

The subject of science and technoloqgy for development has
come into 1ts own. The task for your workshop is to explore the
Vinkages between the U.S. research and development capahility
represented by the Industrial Research Institute and the require-
ments of the developing countries and to learn how to assist
these countries to make the best of their technoloqgy and to im-
prove their indiqenous capability for technical advance.

I define science to mean the discovery and dissemination of
new knowledqe or truth for its own sake. Technology is the
application of knowiedge and the solving of problems, the crea-
tion of useful, valuable products and services, in effect, the
creation of wealth.

In a recent review by National Security Director Srzezinst i,
he emphasized that the worldwide awakening of peoples who have
recently entered the fnternational system is changing the funda-
mental structure of international affairs. The rrarly total
decolonization of the last three decades has Ca.,ed pressure
from the released peoples for participation in the world system
and for a greater chare in the distribution of wealth, power, and
influence. The OPEC petroleum action in late 1973, with the
quadrupling of ofl prices plus the ewbargo, constituted a sudden,
unprecedented geo-political shift in power.  This geo-policical
stroke has beer accentuated by the dispersal of nuclear and
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industrial capacity about the world, raising the question of
nuclear proliferation with its threat of war. These develop-
ments occur in the midst of a demoqgraphic surqe 1Mustrated by
two sets of figures: Between 1900 and 1950 the world population
qrew by 900 million. Between 1950 and 2000, it is expected that
the romparahle figure will be 3.5 billion. The compounding of

thear twtiey Yeads D, Brzezinski to the conclusion that these
globai Cricumstances cannot be acconmodated within the existing
world system or its institutions. He states that our objective

fs to make the United States more relevant to glabal change.

I suggest that the tharge of making the U.S. relevant to needed
global change serves as the core reason vhy this workshop is
important Lo the Nation's affairs and to the interests of corpor-
a.'ons and institutions represented here. It is the key long-
term reason why the U.5. should take a constructive innovative
stance at the 1979 yn Conference.

In the U.5. role of peaceful management of qlobal change,
our capacity in science and technology, medicine and management
are among our strongest assets. Consideration of the situation
facing the industrializing nations sujgests that the type of
stagnalic  found in the 1ndustrial societies may not he merely
a passing cyclical manifestation. Hany hold that 1f this analy-
sis is accurate, we really must reconsider the ‘nterdependence
of the industrial and the developing nations  The greatest
Jntapped potential area for economic expansion obviously lies in
the unsatisfied needs of the three-quarters of the world's people
in the developing world. For years the developing nations as a
group have sought a larger share 1n the nternational economic
system. These demands culmins d n the call for a New Interng-
tional Economic Order based on “equity, sovereign equality, com-
mon interest, and cooperation amonqg all states.,”

As Albert Fishlow of Yale observes: “the private sector of
the developed countries... is the most prominent means we know
of transferring technical knowledge and managing capacity and
diffusing modern industry.... vet, direct foreign investment
continues to be viewed with suspicion and resentment as an in-
adequate instrument for making available to the South the techno-
logical capacity of the North." The U.S. cannot and should not
underestimate the extent and depth of developing countries’
reseitments and demands. Much of the concern is aimed at the
availability, cost, transfer, and use of technology. An issue
of signal importance in this volatile North-South relationship
is how we can make more sensitive, thoughtful use of this nations'
exceptional industrial research capabilities in the development
process of those countries that wish to collaborate with us.

This is a process of individual country negotiation, and the
business of this Horkshop is to see how our industrial R&D re-
sources can be used in a mutually acceptable fashion %o assist
in the development process.



Some State Departmen. data on how U S prosperity has brcome
increasingly intertwined with the growth and stabilitly of the
less developed countries:

Trade: In 1977 the LDCs (less developed countries) bought
merchandise woth $47 billion, 35% of total U S exports, The
LDCs bought 40% of all U.S. exports of manufactures 1n 177,
more than Western Europe, Japan, and the Lcmmunist countries
combined. The U S. fmported goods worth $67 hillion from the
LDCs 1n 1577, 45% of this total, %31 bil'i n, was for enerqy
products from the OPEC countries  Over the last five years, the
LDCs have provided 25% of the U S. raw material imports on vhich
our industria) machine runs, Between the early 1670's and 1977,
sales of U.S. qoods to the LNCs grew by 22% a year, compared with
15% growth of our sales tn the industrially developed countyres

Investment: Hearly one-half of total U S recerpts from
foreign investment and related rtems came from the LDMs 1n 1977
The stock of Y.S. direct investment in LDCs amounted ro 420 -
Tion at the end of 1976, or 20° of the world total of 'S
foreign direct investment, but was the sourre of A77 of our

earnings from private investment overseas.

The developing nations have a need fnr investment, technolegy,
and management Imaginative proposals for mutually acreptahle
use of our industrial research skills 1in development can improve
the climate for investment while assisting the countries con-
cerned  “he usual role of srience and technology n deselopment
is country-specific, project-spacific, gradoal, and burlds on
its succasses. It can provide a lasting inbu1lt capatmlity for
ensuring the nation's economic advance and participation in tre
international econnmic system  The realistic propre.sion shou'd
be Engineering, fGeveiupment, ~nd Research--f, D, and P This s
a painstaking long-term praocess, but it does offer many opportun-
it1es for American companies to do for more than they have been
doing. It is in the U S, interest, and 1n the Anterest of cor-
porations who wish to stay in the international field, to contri-
bute as many specific industrial research gains as possibie an
countries where they are wanted What we do abroad should enrich
and strengthen our P&D 1n the U.S.

We have an opportumity in the 1979 UN Conference to take a
constructive stance in a meeting devoted to fields of endeayor
in which ve excell The Conference and the process of scientific
technological advance provide an occasion for the nation and its
industry to exercise constructive Yeadership in the peaceful
manaqement of change



2.3 The Role of Science and Technology in Developrient: Heeds,
Opportunities, and Constraints (Mr. Henry Arnold, Duiector,
Otfice of Science and Technology, Agency for International
Development ),

I welcome you to this Workshop and welcome the opportunity
Lo v oy lore with you the ways 1 which your Industrial Research,
hevelopment, and Lngineering Leboratories can becowe profitably
involved 1n improving the Yot of the poor and middle 1ncome
countries,

In a larger sense, almost every major problem plaguing the

U.S. today involves the developing countries.  The very best

“ience and technolugy that the world can mobylize 15 essential
to meet tne mutual world problems which, to an ever ncreasing
extent, will determine the future well-betng of all of us.
First, there 15 the overriding problem of burgeont g population,
The world must use every shill available, mcluding those of the
Private sector, tu keep unrelenting pressure on this problem,
Second, there 1s the problem of global poul short 1y, which, at
the moment, may be largely a problem of distribution The only
apparent dnswer s to increase local production and distribution
n the developing countries. U.S. research and technology have
a major role to play. MNext, is ener iy and natural rescurces,
It is obvious that developing countries, starting from a very
lov rate of enerqy usage, must find additional enerqy despite
the relative rigidity of the world's available supply, if they
are to enjoy economic growth, MNo» can one doubt the need to
match the skills of the U.S private sector with the resourees
of the developing countries in order to mintmze growing world-
wide cotipetition for resources. And finally, erude with develop-
g countries has brought substantial benefits to the U S, --
greater than most of us realize, In a recent address, Governor
Gilligan, the Admimistrator of A,l D., stated:

“The development potential of markets for American products
thraughout the Third Horld almost defies description
within 20 years, there will exist m developing areas of
the world almost thrce billion people who will need nearly
everything the linited States can produce. Their problem--
and ours--15 whether or not their economies will have
developed to the point at which they can atford to buy the
things they want and need."

The opportunities for science and technology to contribute to
the welfure ot this world of growing interdependence by assisting
the developuent process n developing countries include, ¢.om the
viewpoint of vour company's management (and 1ts shareholders),
opportunitivs (o « wrand the caports of productys and procegses to
the gqroving populations of the developing countries; to enhance
Your acvcoas Loorwe rateriale by sharing the concerns and support-
ng the countries’ development efforts, to capanl ceports o5 R
by mproved bnowledye of and greater sensitivity to the needs and
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conditions of the developing countries--gqiven the hroader 1anqe
and different character of these needs, it should he possible to
convert more of the results of your RAD inta cales--lar pvample,
processes suitable for small-scale production or those requiIng
considerable Yabor may not be profitable in the U § bt uniquely
suited to developing country needs; and ¢. g rere e e gte
Jer cocperation wilth develaping countries--company sponsored
research or development leading to the solution of problems
peculiar to a developing country could have a dramatis heneficial
impact and public relations value, so that 1t coud be worthwhite
even 1f no specific business potential is foreseen

In dealing wilh develoring countries, bath sides tend to
underestimate the differences hetween “North" and "South"
Technology needs to be matched to the comhtions in the develop-
ing countries, and these are pot always apparent. A simple
transfer of U.S. technolony is untibely to be effective and may,
indeed, have an overall neqative effect. Mot developing coun-
tries are short on scientists and engineers and especially tech-
nicians. Often their formal training 1n science and even
engineering is directed toward academic qoals rather than problem
solving in the real world. Management and entreprencurial tal-
ents are in equally short supply  Any successful venture,
whether a government project or private enterprise, must fare up
to this lack. The governments of developing countries often
intercede in private transictions to a greater deqree than in the
U.S. Where the risks are too high, governments (thetrs and/or
ours) will need to share them,

At this Horkshop and during tha ten months between nre and
the UN Conference, we hope to erplire with you the fessible roles
and relattonships of the private and public sectors To that end,
I warmly invite your comments

2.4 Remar¥s by James Stromayer, U.S. Deputy Coordinator for the
UN Conference on Science and Technology for Development, Depart-
ment of State,

The UM decided to have a conference on science and technoloqgy
for development, about two years ago. One motivation was that
the developing countries felt that a better application of scipace
and technology could accelerate therr economic and social proqress
and thereby enable them to achieve greater self-ieltiance in ful-
filling the needs of tnefr poople  Another was the ferling that
tatter application of science and technology could contribute to
a resuniption of the high rates of economic growth achieved in the
1960's,

If you consider s=renc- as knowledqe, and */chn Joeqe as the
application of Fnowledge to the nroduclion ( anods and services,
these two subjects in themselves are awecome 1n their scope If
you then tack on the word development, you have Lhree subjects
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embracing virtuvally all the experience and knowledge of mankind.
Then when you consider that at Vienna in 1979 there will be some-
thing Yike 150 countries to concert their thoughts on these sub-
Jects in two weeks, it is a very difficult challenge te know how
to focus the discussion in a sensible way with a view to yielding
beneficial reaults, not only to the United States, but to the
world a! laige iy is the organmizing tush b fore us.

In recent ycars the dialogue between the de/elnped and the
developing countries has often been marked by rhetoric, polemics,
and confrontation, An important political challenge of the Con-
ference is to set the content and tone of the debate on a con-
structive, realistic course that will yield the maximum practical
results with a minimum of rhetoric and acrimony. A pattern of
collaboration and consultation in science and technology can have
a positive influence in establishing cooperative habits that can
strenqgthen and enrich our overall politicdl relations with the
developing countries. Another political challenge of the Confer-
ence relates to the viability and utility of the UN system 1tself.
To show that the UN can successfully manage a world conference on
science and technology and development, with beneficval results
for all participants, would strengthen the UN's confidence and
it~ ability to meet the challenges of the future.

In the economic sphere, first, there is the challenge
of me:ting the basie hwnan needs of over one billion people who
Live in conditions cof ibject poverty. The goals of the tonference
should, therefore, in.lude overcoming the worst aspects of poverty
by the year 2000  Second, it must be recognized that without
self-reliant economic progress within the developing countries,
and without a more equitable sharing of the fruits of economic
proqress among all nations, the issue of poverty cannot be
addreysed.  Therefore, wirarcing the conomie growth of the
devels; ing countrica should be a major goal of the Conference
Thir ", in an interdependent world, poverty and economic under-
development in individual countries cannot be effectively over-
come unless global measures are pursued to deal morc effectiveiy
with global pressures on food and water, enerqu sources, raw
matevials, population growth, ond the envirownent.

American development assistance reflects a conviction that
economic rights are an integral part of human rights and that
economic aid to other countries must help to restore these rights.
The meeting of basic human needs can,of course, best be accom-
plished within economies that are themselves strong and vigorous.
U. S. policy accepts the premise that one element of encouraging
the growth and expansion of the economies of developing cuuntries
and of achieving greater equity involves strengthening their
scientific and technological capabilities. President Carler has
expressed the policy objective of making scientific and techno-
1ogical cooperation with developing countries a key element in
our relationships. As one means to achieve this objective, the
President has proposed a new Foundatfon fur International
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Technological Coopueration (FiTC) a5 part of our deveinpment
assistance and cooperation frouy,ams with developing countries.
Such cooperation should provide for working with upper- and
middle- income developing countries as well as low-income
countries. Another area that should be an 1mportant component

of our position 1s ymproved me hanysms for exchanging information
on science and technology The forewgn policy objective of
cooperating with ether countries 1o these fi.lds reflects a

strong world-wnide interest an dealing wilh problems which increas-
ingly affect the quality of Y1fe of present and future generations.

2.5 Remarks by Claint Stone, Planning Staff, foundatron for Inter-
naticral Technological Cooperation.

FITv is an entity which has yrt to be born, and this embryomic
organization does not yet have a  ~~rly discernable shape It
has long been recogn.?ed that the -3 ‘ication of science and tech-
nnlogy to development has characteristics whach differ from the
suprly of commodities and , vvices entarled in bilateral develop-
ment assistance activities  The feeling persists today that
science and technoloqy have not been fully inteqrated into nor
schieved their ful) potential in bilateral and multilateral
assistance activities  Ther: is a great Aeal of bnowledqge ang
skills in this country which should be part of the U S address
to develogprient problems.

The President announced the intent to establish a Toundation
for Internatiaonal Technoloaical Conperation wn a March, 1978
sprech Lo the Venezuelan Parliament. The Planming Office for
FITC came into being in Auqust of this year It was incumbent
upon this office to provide an initial document by October 14,
1978, wth sufficient specifics to enable budretary roview The
0ffice of Nanagement and Budget 1s currently reviewing the con-
cepl and 'wdget  This will bhe forlowed by White House decisions
on the la-ger matter of the reorganization of U S. foreign assis-
tance.

Science and technoloqgy in this country is a rather complex
system involving universities, industry, gavernment, the media,
and the public. OQur society has many interactive linkages which
result in the applicition of science and technology to sociertal
needs and activities  Imperfect as this system is, its enuiva-
1ent is not often present n developing rountries 1n any signifi-
cant way. Efforts to improve and increase the application of
science and technology to development must recognize the context
in which they will tabe place.

1t 1s intended that FITC be responsive to the qoal of 1n-
creasing developing country capabrlities to carry out research
and analysis as well as tn establish systems for application of
the results to cconomic deselopment., Both in the planning staqe
and in the ultimate search for problem solutions, FITC will seek

1


http:recogn,.ed

major {nvolvement by developing country individuals, institutions,
and governments. he broad topics which we Judge as impertant to
the developing rountries and which appear amenable to science and
technology iiputs =, ¢;

- Increased rural productivity,

= Iseases of developing areas

- Reducing population qrowth rates,

= Improvement in developing countries' technological skills,
- Information and communications,

- HNon-agricultural employment,

- Environmental planning and natural resource management.

- CEnergy planning and new enerqy supplies,

- Nutritional imprevement in poor families,

2.6 The Realities of Joint R&D in Developing Countries
(Mr. James P. Blackledge, Associate Director, Nenver Research
Institute, University of Denver, Denver, Colorado)

The more than 20" research institutes in the developing coun-
tries are the logical I.nkage for joint R4D. The majority of
these institutes are covernw:nt organizations and receive prin-
cipal financing from the governments. The institutes have been
in existence anywhers from 10 lo0 20 years, are usually well-
equipped, -~nd the people are well trained. These Institutes
were (veated by their governments with *he principal objective
of assisting in their nation's industrial and economic develop-
ment. It appears, however, that in a Yarge number of instances,
such desired interaction has not taken place. The research
institutes find themselves often without appropriate gurdance,

In a number of countries industrv has a very suspicious atti-
tude regarding involvement with the research institutes because
of the institute-government relationship. Since it is infrequent
that research institute staff will kave prior industrial exper-
ience, these staff members seldom ¥row how to communicate with
industry. Industry in turn tends to regard the research insti-
tutes as "ivory towers" and feels that is often more appropriate,
where passible, to acquire technical assistance or proven techno-
logy from obroad, rather than to utilize the services of their
indigenous ~esearch institutes.

One of the ways that USAID has been attempting, over the past
ten years, to ameliorate this situation, is to establish Tinkages
between research institutes in developing countries and those in
the developed countries. The approach that we have used is one
of Lrying to teach the pcople fn the institutions how they can
conduct contract research for clients. We ave to teach them how
to write a propozal, we have to teach them ow to manage research,
we have to teach them how to write a report that their client will
understand and to provide results that the client wiil be able to
use. We have helped them to esiablish technical information
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centers. He hare guided them in methodologies to Lransfer and
adapt technolony. Ue have provided opportunities for training,
both in their ow rountries and in the United States, in the
Taboratories of the Deaver Rescarch Institute and in industiy
and government la oratories. We frequently use experts from
industry in these ‘raining and joint research proqrams Yo have
made a point of in.isting that the expart and his counterpart
from the research 1 stitute visit industrres and meet vath 1ndur-
try officials to exj'awn the nature of the problem, to attempt to
ascertain the actual demand on the part of industry, and to
solicit, to the extent possible, involvement by industry 1n the
proposed preject.

i think there are several possible mechanic.s i~ help the
industrial resrarch institutes in the developing countries which
I would Vike tu present for your consideratinn First, there
are many oprortunities to train LDC research institute people in
the U.S. industrial laboratories to a much qieater actent than
has been practiced in the past. The other mechanism 14 to send
people from your research laboratories to the developing (ountries
for varyinq periods of time to wort with people there on joint
research projects. | woulu not be at all surprised to learn
that your research people would return to their lahnratories in
the United States with new and diffcrent 1deas arquired while
underqgoing their experience in the developing country [ think
that you will find that people 1n the develeping country, with
the proper direction, can be pretly qood researchers  You will
find that they Fnow how to do laboratary research, although they
do not yet kpow how to manage 1t Therefore, 1 would recommend
that you consider very carefully establishing linlages with
institutes in the country where your particular industry has a
permanent or potential or current i1nterest The one thing that
the U.S. industrial infrastructure can contribute to, in a meas-
urable way, 1s to help these institutions increase their ability
to impact on industrialization, thus in turn having an impact on
employment and increasing the quality of life.

2.7 Real Problems 1n Technology Transfer for Development
(Dr. George S. Hamnond, University of California).

I have formulated the following list of problems encountered
in the transfer of technology to assist implementation of changes
in the less developed countries of the world, because 1 ¥now that
the problems are real and because they are the ones on my mind at
this time.

. Understanding the meaning f the subject

The relationship between ¢ fence and technology.
Technical problems in tra .fer with adaptation.
Suitable manpower to ir,t2ment prngrams.

Other resource problems,

Recognition of goals of involved parties.

VU DL N —
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7. Financing.

8. Time scales,

9. Variacions in laws, government positions, and common
local practices.

Understanding.  The orly words in the phrase "transfer of
techinotogy for development” that do not have very different mean-
Ty, to different reople are "of" and "for", Some people use
the term techr ey to refer only to industrial manufacturing,

To me this seems a grievous restriction in terminology because

it tgnores o1 denies Yarqge technical contributions to such areas
as the evolution of medical care, improved aqricultural practices,
and communication and transportation systems. One unfortunate
consequence of this misunderstand’.q of technology is the fact
that opportunities for effective and beneficial transfer of tech-
nology in the areas where it is easiest are often ignored because
consideration of the entire subject 1s preoccunied with debate
about the toughest par's of it The term developnent 15 just as
confusing as the olhers. About the only thing that people's
notions have in common is that the term implies some kind of
change. The «efusion and emotional conflict concerning what
should be im, ' ' by the term development are a source of frus-
tration to a technical person working to do a job 1n a develop-
ment program. lle or she can usually rest assured that some
prople will consider the work to be useless or even malevolent

Science and Technology. A particularly eqgreqgious area of
misunderstanding 1s the relationship between the two  tofrnee
fs the study of the behavior of things, living and nonliving, in
the universe and the accumulated knowledqge and understanding
derived from that study. Teclinology relates to the practices
that people develop in dealing with the universe. Modern tech-
nology is heavily influenced by scientific knowledge It is not
simple to draw a dividing Tine between scienre and technaloqgy,
because there 15 none. However, in the extremes, they are very
different kettles of fish. Unfortunately, the phrase "science
and technology" has been used so often that people begin to treat
the phrase as a single substantive with unfortunate consequences.

Technical Problems in Transfer. The notien that a specific
technological operation can be successfully transported n toto
fram country A to country B has been explored many times over.

In brief, a transplanted technology even under foreiqn management
must couple to the local society. This changes the ground rules
for successful operation in many ways, cven including change in
the characteristic properties of the output products

Manpower. Politicians can make all sorts cf agreements to
exchange sciu «ce and technology, but 2t will not work unless
there are people who are willing to cross natinnal borders, work
under unfamiliar circumstances, and undertake hiqgh risk ventures.
The staying power of volunteer workers is usually poor. Most
governments do not attract many professional technical people to
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their foreiqn services  Transnational corporations are nnable
to enter into many importart fields of international tecnologi-
cal activity and are currently under strong attack for t cir
performance in the fields where they are prepared to function
best. T conclude that there is a manpower vacuum which nv one
is prepared to fill.

Respurces.  Jt is Vetile more than o Lrufsm 1o say that a
country must find some indigenous resources to contribute to its
own tecanological development. The truism hecomes a thorny
problem when :xamined in datavl.

Goals. A1l kinds of cooperative human activity run into
trouble because the participants have hidden agendas which teep
them 111 at ease and functioning with reduced efficiency. The
fact is that all people force themselves into corners where they
appear hypocritical if they do not make some careiul 1nventory
of their goals when setting up large ard complex proqrams
Discusuion of all goals, more or less nable, will help people tn
keep minds on the real problams when the gning gets rough rather
than Teading to an ascerbic ovehange about hypocrisy. The gather-
ing of status symbols may be a harmless activity, but can he
destructive if the symbols consist of eypensive equipment that
sits idle One of the motivational mistakrs 15 based on the com-
mrn behavior of small companies 1n the past which were ofton pre-
occupied with the drive tn get 1n and out fast with a prouit
The same image has been transferred to corporations with large
foreign installations but doesn't fit It rezlity the future of
major foreign enterprise 1s s0 tied to the qrowth of a developing
country that the multinatiunal has a real stak2 In national
growth,

Financing. A reasonable supply of roney is required to make
significant proqress n internationa: develupment proqgrams

Simple analysis of economics ndicates that there never will be
enough morey from the developed nations to provide what some from
the developing countries want, that is, instant parity. It also
takes no qenius to see thot there will be same reluctance of the
richer countries to invest much in comtries where population
growth 15 so rapid that failure rerma almost nevitable, It is
Tikewise easy to see that a country siuch as the U.S., which is

in trouble becrause of adverse balance in payments, is not going
to be eager to increase concessional forefan ard A logical
substitute for concessional aid would be formulation of plans
whereby the donor country can recover its investment from suc-
cessful joint operations in some kind of profit sharing plan.
Such plans are hard to neqotrate in ways that are fair Lo all
parties. Two contributing factors to our rrlatively poor per-
formance sre: {1) our traditional pose as phmilanthropists, and
(2) the fact that our government by tradition and law leaves
most of the negotiations to privatle firms.
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Time Scales. A perpetual problem {n development s the
urgency of the matter, Unsolved problems of dfsparity in
halance of payments, increasing poverty, and the technology
9ap worsen at alarming rates, Unfortunately, the sense of
urgency stimulates hasty action that increases the incidance
of failure and wastes resources. The present state of
affairs in tecimically advanced natfons has evolved gver
periods ranging from several dacades to a couple of centuries
and ha< fnvplyed periods of yrinding poverty along the way
in most, or all, cases., The present explosive sityation in much
of the Third World seems to demand on alternative to the histori-
cal process of development that has nat yet been conzeived.

Variations in Conditions and Ground Rules. The people of the
world play by many different rules. vLaws and cul.ural dictates
vary enormously, Fundamentally sound technology may be rejected
by a culture and the successful introductiun of new technology
inevitably changes the culture in which it is introduced. Povert;
{tself produces some cultural features which most would agree
should and w11} change if poverty is abated. The cultyral by-
products of affluence are not all desirable, bhut most poor people
seem willing to take their chances with them. Behavior which is
accepted as ordinary in one society is unacceptatle or misunder-
stood in another. 1In the course of reaching a state of rapproche-
ment with a few counterparts in another country we may pollute
them in the eyes of thejr compatriots and ourselves 1n the eyes
of our own countrymen, an nsecure basis for seminal activity
An example often cited at this time is the prohibition by law of
what we call bribery 1n international activity  However, in some
countries very low pay of public officials is expected to be
augmented by “commissions" which our businessmen are forbidden
to pay. My sense of right and wrong is consequently subject to
some strain,
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3. HIGHLIGHTS OF WORKSHOP DISCUSSIONS

The essence of this report is contained i1 this section, in
the quotations from the Workshop discussions. These quotations
are often exact, but sowetimes paraphrazed slightly to mp- we
the English or to omit explicit reference: to specific coapanie«
or countries.

The Workshop discussion se'sfons employed the "cybernetic
session” technique developed by Hall and Dixon of the Hational
Bureau of Standards. The essence of this technique is a “mix and
mingle" process, whereby periodically during the discussion, half
of the participants at any given discussion center get up and
leave that center, dispersing pseudo-rardomly to the other
discussion centers. A}l participants hive the opportunity ta
discuss all of the defined discussion topics, and none stay
for an extended time at any one discussion center. FEveryone
has a chance to interact with everyone else in the qroup, at one
time or another. The technique is explicitly designed to draw
forth all possible points of view and differences of opinion.

In the present case, four discussion centers were used, focussed
on:

Cpprrtwnrties for ULS. companies in R&D for LODCs.,
Potential contributions to LDCs of 41 S industrial RAD,
Mechaniame to link U.S. industrial RSD with LNC needs.
thataclea/problerc/eolutions to U.S. industrial R&D
for international development.

TSSO >

A discussion facilitator and rapporteur was assigned to each
discussion center. Also, tape recorders were used to capture the
discussicn verbatim. During the coffee breat following the dis-
cussfons, the rapporteurs arranged their notes and their thoughts.
In the final summary session of the Warkshop, they made bricf
presentations to the tota™ group, summarizing the results of the
discussions at thelr centers. 1In the following total group dis-
cussion, a sense emerged of general consensus and aqrecment
wvancerning the results of the days proceedings.

Following the Workshop, the tape recordings were transcrihed.
These transcriptions were then dissected into seqmenls dealing
with specific, relatively narrow subjects. These segments were
then sorted and arranged, to get all of the discussions on a
given subject rogether and to present the different subjects in
orderly groupings and an orderly sequence. It is characteristic
of the cybernetic session technique that, no matter how the
different discussion centers and topics have been defined, every-
body ends up discussing much the same thing at each center,
Therefore, the major groupings of the subjects actually discussed
are best determined empirically, and they often hear little
resemblance to the topics assiqned to the different discussion
centers.
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The rearranged, ordered transcription of the discussions was
then studied to determine the action conclusions that were efther
explicit or implicit in the discussions. The text that follows
presents these action conclusions, ollowed by selected quotations
from the discussions that serve to support or amplify the given
conclusions, and which display the vitality and sparkle that was
present during the Workshop discussions The facts, opinions,
and po'nts of view presented should enhance and contribute to
both tne geveiopment of the U.S. positions for the U.N. Conference
on Science and Technology for Development and the plaining of the
p:onosed U.S. Foundation for International Technological Coopera-
tion.

I, It ig technology that is of primary importance in develop-
ment. Science is of limited intellectual value in deve lopment
mnless tt in applied. Seience at work is technology. Secience a.
work in the production of useful gocds and services is “ndustrial
technology.

"Knowledge fs not sufficient. It has o be applied. And
the way you apply it .- through industry. So if there is
no industry, and nobody starts an industry, nothing happens.
A-product or service has to fall out."

IT.  Private enterpriee ie the primary source and owner of indus-
trial technology in the United States. Governments can encourage
or diveourage flow of thic technology to the Ce, bul cannot
eompel i1, Indusirial techwoloay iz a major r. tonul and private
resource, not lightly to be given away. Mutuul benefit and sel f-
intercat i the only sound basia for gharing or tranaferring this
technology. For private enterprise, prosii in one form v another
t8 the prime motivator.

"I get the impression that Government thinks that technology
is theirs, to be given or bartered away. Generally, they
don't have the rights to the technology. Private enterprise
does. In general, access by the LOCs to this technology

has been by a bilateral agreement by a specific company in
this country and a specific organization in ancther one.

It is not something that you can talk about in the generality
of transferring our technology.”

"Highly placed people in the I.R.I. community are concerned
about the U.S. government passing on technology of some
value, forgetting that one of our great resources is science
and technology. The companies are oversensitized by regqula-
tions of all kinds, to the point that they are afraid that
they are going to be forced to give away some of this
know-how, to uplift the LDCs."
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“The basic incentive for industry has to be profit.
He tend to talk around this and hide it in the noise.
In fact, if you portray it the other way, you qet in
a lot of trouble. If it necessary to identify up
front the fact that profitability has to be there.”

"U.S. companies will not be in the LDCs strictly for
current profit. They are also there is develop a market
place, and there i< an awful Yot of that bring done
right now."

"An industrial firn transfers whatever makes sense, that
for which it gets cn economic payback If that 1s old
technology, it does it. 1If it is modern technology, it
does it. If vt is 180, it does it. You have to have

a willing recipient and a willing donor 1f there isn't

an incentive for both parties to get toqether, they don't.”

III. U.5. industrial enterprises are a major curvent nource of
technology flow to the I2C&., They arve effective. ey are
motivated. Their diversitu 15 a majgor factor prorotirq the low
of technology. Thie flow should be encouraged and guided, but
not impcded.

"I suspect that the government people really have no

idea of how much private industry is doing around the
vworld. The bult of the technology transferred does not
go through government channels. Such transfer of tech-
nology is abundant in comparison with current govern-
ment activity. It {s probably considered insufficient
compared with the goals of the less-developed countries.”

"Nearly every international company {s looking hard for
opportunities around the world. Nobody has to push my
company to look for opportunities."”

"The best Tinkage is a highly motivated industrial organ-
fzation that wants to make rofitable contact within an
indfvidual nation and just pursues that."

"We must be doing something right, because despite (he
rhetoric in the UM, practically every manufacturer that

1 know has had a steady stream of people at least looking
to see what technology he might have to offer. [ hope
that whatever action the government might decide to ‘ake
in this field will not interrrupt the momentum of dav-to-
day contacts that the private sector qoes out and makes
and the things that it tries to accomplish. It may no*
be as fast as those in political power would libe, Lat
the private sector approach by 0.5, firms to trantferring
technoloqy to underdeveloped countries leaves all of the
rest of the world in the dust. To destroy that momentum
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world not benefit efther the U.S, or the LDCs. The UN
rhetorfc on a practical level is almost a non-existent
impediment to maling private deals.”

"Given the diversity of U.5. industry, there 1s no such
thing as a U.S. position One man's competition is
another wan's market. One really has to dea) with com-

panies, not 'the industry’.

V. Barri'rg exist which inhibit and impede the flow of tech-
nology from ¢ S. industrial firms to the developing world. The
Ul Conference can be a useful forum for promoting recognition of
these barriers amd auggesting means to reduce them. They are of
mmy varieties, and exist in both the U.S. and the LOCs. Iack
in the LOC e of appropriately trained and edurated people is a
specific, major example.

“Countries should recognize that within American industry
to some extent they {ihe countries) are going to be rated
as investment opportunities on a scale against other coun-
tries. Communicating some of Lhat reality of the private
enterprise system may help. We need a mechanism to say

to a particular country that you are never going to
qualify. In all honesty, that has to be said. You can't
say it as a company, it is too touchy."

"There are countries which need help that American
industry can provide, but which have set up obstacles
within their own countries to prevent it. This is a
message that ought to go back to these LDCs at the
Vienna Conference. It is also a lesson to us, to try
to understand why a country that needs help so des-
perately will shun it."

"There are some countries in which there is no R&D capa-
bility with which to link. It doesn't mean that the
U.S. cannot contribute to such countries. I just don't
think that industrial R4D in this country is a very good
vehicle to look to. In the less developed countries
with weak technological bases, industry can play an R&D
role only if something is done, eithe~ U.S. government
aid or UN aid, or something, to provide the company the
incentive, or profit, that it is going to have to have,
in order to go in there, in the absen:e of a clearly
identifiable market opportunity.”

"Policies of these governments, limitations on royalties
and on license fees, and on your ability to exploit the
resulting technology, are a problem to us."

“In every case where we have seen more than one depart-
ment involved in a foreign government in the application
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oy a technology such as satellite remote sensing, the thing
fell apart from a lack of means to nteqrate any multi-
department effort."”

“Again, it has becc bogged down in domestic politics.”

"‘aovemment that changes ever two yvacs raises havoc 1n
s g Yy
any kind of Yanning along these linng "

“About two years ago, the government was escablishing a
br 1d new research institute to compete with the existing
ot . The otd one, whic.. had beea the bra’ichild of the
former government, was now persona n w grata with the

new government, in thys LDC."

“"One of the prime obstacles is the ta< structure that
makes it more expensive, if you are an American firm,
‘o operate and do RAG abroad, because it could be taxed
both there ana here."

"One of the things that we are strugqling with within
I.R.1. is that basic research {s disappearing in this
country, simply because RAD is now being forced to come
up with ideas and approaches that have very short term
solutions, and with that as a Lackground, cooperation
between R&D organizations in this cointry and other
countries doesn't look that atractive to the RAD organ-
izations in this country.”

"Unless you are prepared to talv metric measurements,
you have a hard time dealing with LDCs in many cases.
You can't even beqin to sell anything unless you are
prepared to tall metric languacne."”

“There has to he a clear statement of policy ahout what
kinds of RAD can be exported, 1 blanket policy, uni-
formly applied, so that all countries will have the
same opportunity for development."

"There is no equivalent of the A & M University system
in Lther paris of the world, and certainly no equivalent
of the business school system. So that the LDCs are
missing the graduates of these educational infrastruc-
tures. The LOC upper educational system is based on a
model such as Heidelberg or Oxford or Harvard. You get
great scientists, but you rarely get good englneers,
and you almoct never get good managers. It would be a
good government initiative to start something equivalent
to the land-grant colleges, scattered around the world,
ensuring that courses in pragmatic subjects were taught
in viable programs at the universities, {in industrial
engineering schools, in business schools, in on-the-job
training schools or institutions similar to the GM and
RCA Institutes in this country.”
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“Many of the people who are trained §n the advanced
countries dc not qo back, They will go back for a
price, which includes both money and an opportunity
to do meaningful work *

"Most of the techn Togy in this world 1s only intel-
ligible to someonc skilled in the art. gt you don't
have people skilled in the art, you can't practice

the technology., The key to it i, to train appropriately
to the skill of the art as part of the technolirgy trans-
fer, to impart these skills to the Yocal peaple, That
fs a very har+ thing to recoynize, that there is 4 human
component here in that technology transfer."”

v. Amarican industry ia very conseious of the fact that {t 1:
"walking on the ~dne of the sword" when 1t trannfopa technolor
to an LOC. Loery technology reefp ent in q potential comporir p,

Yet, ruch transfer continves.

“This is higly debated in my own company. There is

a school of thought that says that you don't seem to
realize that they will bereme our prime competitors,

The alternative 1s that they will simply buy the tech-
nology they want from the Germans or the Jap. ase.

Once committed to industrialize, they are going to do
it. I think that it is in our best interest to find a
way to convert this situation to an opportunity, because
otherwise they wil) indeed become our competitors, rather
than our partners. | think it is an exceedingly danger-
ous situation, and we arque, I can tell you, violently,
in our company, and it happens every day.”

“There is the expressed commitment of a lot of these
LDCs to create domestiz industries, They are actively
seeking foreign partners to do it. Technology is a
viable product to selt, So while we are producing
competitors, we are stuuitaneousty producing additional
business opportunities.”

"He don't have a choice. The technology ts available in
one form or another, afither from our industry domestically,
or from some othor country."

“You start with the assumption that they are not going to
import. Then you can begin to think about how I can share
in their industrial developmrrt, with the smarts that |
have. They are all committ:d to becoming self-sufficient
tn the long run, and the best that you can hope for it to
share in that development,

"But it 1s more than Just becoming self-sufficient; it i«
gaining access to the export markets. There is nothing
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wrong with that. They are going to do that with or without
your help. W- are competing with other nations, all of whom
are only too anxious tn help these people industrialize ™

"It wasn't until we sent quality contiol people to Argentina
that we began importing good shoes A U S shoe (ompony
recognized the writing on the wall that they were qoing to
be importing shoes, but they had better be qood shoes  They
therefore took cuvantaqe of the situation and said, let's
turn it around and mate 1t a joint venture, so we arca't
going to .ose all of it, wo will only lose half of 1t "

"It is difficult politically in the Unitad States or 1n
any industrial country, because 1t is widely siewed as
exporting jobs, which may or may not be trur, but is
perceived that way."

"The skill level filters down. Cheap clother used to
come out of Japan, then Honqg Kong, now the Philippines,
The Yocal people must be learning something  They qet
more competitive, their labor rates move up, they join
the world economy--that's the objective nf the evercise.
As a lesser-developed nation becomes a moderately developed
nation, moves up some mysterious spectrum, clearly they
begin a self-qeneration process, wherchy they bring a
second or third generation of people or countriec along.
It is a very positive thing, not unlike the experience
that we have had in the U~ited States in the South,
30-40 year: aqo, bringing skills down from the Merth

to an essentially agricultural, Southern rommunity

There is a strange simlarity between the

situation in the United States 30-40 years agn and the
current situatyon with the LDCs.”

VI, Ameriean wnduatyy soen substantial opportwnit'es inf5)
related to the L)Ca.

"Ther» are a lot of RAD opportunities in developing coun-
tries. The biggest opportunities are doing kinds of RAD
which for one reason or another are not profitable or
sensible or logistically appropriate to do in this country.”

“The opportunities we are talking about have to be very
specific. Each company has sperific opportunities, and
cach country presents specific opportunities. You have
to focus on those countries that are ready for tou, that
want you, that have specific opportunities, and then yau
go into action if you can work out a satisfactory deal."

"The opportunities here are long-range and should be
focussed on the economic well-being of the globe.
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Helping an LDC to bece.e more prosperous cannot, help
but help your business there."

“An example of a relevant area can be seen in the fact
that in this tountry 30-40 years ago a gsod many processes
were develoned for the provition of Cummerciai cnemicals
from agricultural byproducts. These were good processes,
They were regected in competition with petrochemicals,
This is an area where sensible R&D can bhe done in an LDC
that would \ ot make sense here."

“The drug field is another ¢ne. There is a real need
in world commerce for development of drugs to be cheap,
without as much premiym placed on performance."

“In the drug field you can actually have a greater incentive
or interest in a country where the problem exists. It hits
home there where it doesn't here."

“de_have an active agricultural herbicide program down

in Brazil, manned by Brazilians, the results of which

witl be for Brazil, as the first stage. The second stage
is going to be research in Brazil on agricultural herbi-
cides for all tropical countries, Brazil being the choice
of the places to be for all tropical countries."”

"The smaller 11.S. companies have tiings that would be
useful. Some specialize in growing <eeds. They can show
& developing nation how to do this. There s quite a bit
of R&D involved, and it can be mutually helpful.”

"My company has established research facilities in South
America, because they go through 3-4 growing seasons in
one year, and that really accelerates research on crops

“Put research into countries with new foods, particularly
fresh foods from tropical countries."

"Problems of the quality of imported raw materials provide
the opportunity either to go there or to bring people in
to train."”

“One thing I would like to see is to take advantaqge of
some of the unusual climatic situations, say in Chile, and
do things with solar energy we don't do here."

"What can the industrial research labaratories in this
tountry do to cooperate with LDCs that would be mutually
rewarding? Just re-examining this question, in the Tight
of this dynamically increasing market and the changing
political environment in the LDCs, from our point of view
of self-interest, to evolve new mechanisms, ser new oppor-
tunities, and so on, is a useful thing. It is really going
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ta produce some results for future work with the developing
countries,”

"Many of our compa-ies dc have in the LDCs some act
businesses. Perhaps in the past we haven't Leen swart
enough to use wat as a start to encourage some local
R&D which would expand our opportunities.”

"The industrial research laborato.y of a U.S corporation
can look at the situation n developing countries as a
spear-head for expanding the m.rkets of its parent corp-
oration in these countries "

"On the balance, we find the opportunities and we solu-
tions overtaking the prohlems at such a rate that this is
going to be an expanding market, and thus, this will bhe
an expanding area for our own attention and planning for
the future."”

VII. Techrrloaier which »omot compete in the .. rartets my he
answers to problema in the L7Cs.

“Many of the U.S -developed RD projects, processes, ar
even products are not really terribly relevant in practice,
because some other system or process ov product is more
effective in the .8, It doesn't necacsarily follow that
it 1s more effective for use in another country. The
company that has developed the second or third process
which has lost out has a JToss on the development proiect,
and might be very interested 1n transplanting it (o a

less developed country where it miqht be able to compete.
American industry may have a real self-interect here, in
looking at the industria) need. ~f less deveioped countries,
to see to what extent its second process oc prodict is
relevant to that country and saleabie there

“In Brazil we established a relatinnship around a specific
project, to traisfer to Brazilians the capabilities to
explosively clad thin sheets of stainless on a m!td steel
base. Brazil imports all of the stain!nss they use, and
conservation of stainless 15 sigsificant., Here in the
U.S. we don't have a need for thes particular technology.”

VIII, .S, wnduciry is inherently aituncd to the concept of
"appropriate technoleau”. And there are problema with trplement-
ing it.

"We have spent a lot of money and made a lot of errors
in trying to help people out, or in trying to do business
in a country that wasn't ready to accept our deqgree of
technology sophictication. They lack simple things Vike
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refrigeration and clean water, | have seen our company
wrestle with this problem and pull back on most frontiers,
because it fs too hard to solve. 50 I think that the
"appropriate" philsophy {s a good philosophy, "

"In most of these countries thore jg 4 high interest in
the prestige valye attached to hign technology. The
perception of the gaverament 4 that it {s not going

to be around unless it can have national pride, and that
Nowadays is linked with high technology."

"It was totally rejected, precisely because ft was a
hand-me- down. Absolutely insulted, 1t your partner's
level "

"He accepted advice to use a mothballed paper plant

lying around in England, from the U.S. Academy of Sciences,
He obviously would not have accepted such advice from

a private businesg venture,"

“The need for 1ahor—saving should not be underestimated
as being wrong-headed. There are several different
Tevels of Tabor. Skilled technicians and professionals
are very, very expensive, They are in high demand.
They are being stolen."

"Our whole base of technology has been 1abor saving,
almost all of it. And this has been brought into the
LOCs which are in exactly the opposite sftuation. And
we are not about to go back and scale down, or g¢ back
50 years in our technology files. It takes an awful
Tot of work to redesign a process to use more labor
and less capital, so You can lose your economics."

"The soap kettle process is a 200-300 year old process
for the manufactyreo of soap, which our company abandoned

hess. And we don't have anyone in our company that knows
how to do the soap kettle process ény more. They have
retired, most of them in the Tast five years.... You
can't ship soap very far, it costs tog much,"

"If the government is going te do it, they want the
latest process. If it s some private individual or
group of individuals, they really don't care, they
simply want to make money."
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"1 frankly think that it is more difficult to transfer
technology than to transfer scientific knowledge. It is
the fnability to perceive these technoloqical relation-
ships that is at the root of the problem "

IX. Inductry pees significant waya to eontribute theough 11a 899
capakilities to the I0Cs. ITM'e Fundacion Chile 1a a leading
example,

"Fundacion Chile is an experiment in technology transfer
that ITT is doing in Chile. It is a joint effort to
improve the nutrition and food situation and also the
telecommunications system in the country 1f you want

to get science and technology used, you should do 1t in
some sort of business. That 1s the sort of thing that

we are working with  The other thing we hope to teach
them is some of our techniques in research management,

It has been quite an education for us to learn how many
extremely well qualified people there are and how little
they have had an opportunity of putting their capabiiicies
to work. Marketing was not in our oriqinal plan for
Chile, we had to add it We have had to rediscover rome
of the things we take for granted, such as the ymparrance
of teamwort between scientifically trained people, and

an easy exchange of information "

"We have had some selfish motives in Fundacion Chile.

In the first place, we qot into it through a rather
brilliant Chilean initiative, during the negotiations
about settlement for our expropriated telephone proper-
ties. However, if we can learn how to go into a develop-
ing nation and help it thrive economically, if we are in
that country doing business, it can't help but improve
our chances 1f we improve the 2conomy. Further, if we
can learn how to do this in Chile, we ought to he ahle
to do it for pay somewhere else. We also think that

if we are qgood enough at this--we are just beqinning--
we ought to uncover opportunities for qrowth that we
otherwise would not have found. One final selfish thing
is that we recoqnize that 1f we don’t have friends in
the LOCs, we arc liable to suffer terribly.”

"We could speed up what we want to do with the various
countries if we rould have some, however small, American-
managed Institutes to get across some of these fdeas and
also show by example how tn do teamwork in research

aimed at commercial end results. You can't always qot

a corporation to fund that, but it is snometing that mayhe
a2 new governmental initiative could loor at. A smal)
corps of capable, proven industrial technolonists and
scientists working closely with governments, a lot nof
training, and simple cooperative things that could be done
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which build Up a feeling of success which gets some
momentum going. We think we see this with our Fundacion
Chile. ue hope we have proven that if we have good will,
we can try it somewhere else,”

"Chile often feeds problems up here for assistace, and
not necessarily only to us, but also to other iood concerns
with which we haye some arrangements."

"The school Yunch program is 11 cents per child per day.
Two essential solutions to supplementing it were devised,
based on the available materials and dietary needs. One
was a very prosaic item called the "bouillon cub~". The
second was the oatmeal cookie. MNo Chilean in his right
mind ever ate oats before. Those were for horses.®

"From this point forward I think that what one is dealing
with in working with developing countries is cooperative
relationships, and cooperation only where *here is mutual
self-interest,"

"American companies are much more flexible and much more
willing to deal in organizing R&D where it fs appropriate
and economically viable in an underdoveloped country,

than companies from certain other highly developed nations."

"We could make a real contribution in using American know-
ledge in quality control, to our advantage and to theirs,
And if you don't want to buy anything from anybody, you
aren't going to have world peace."

"Almosteverycompany working overseas has a certain number
of Tocal people that they are developing into the work
force. If you have a turnover of 2-31 a month, you are
feeding a 1ot of local industries.”

"American corporations who have people overseas could
encourage their own employees to put maybe 6-10 days

3 year into helping some other local industry or into
teaching at the local universities. That is a big resource
that somebody ought to study and that we ought to tap.
Companies are on the searca for ideas or new mechanisms
like this. They would see them as increasingly important
15 the price they pay for their operations within these
Countries. One approach would be to work through the
American Chambers of Commerce, which exist in every
country of the world."

"I think industry's biggest contribution is in the manage-
ment of technology. One of the biggest contributions we
can make is simply to teach them how to manage. Make them
focus on what their needs really are, what they want to
get, and how you go about getting it."
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"In many developing countries there are plans, but there
is absolutely no relationship betwecn the plans as arti-
culated by the planning authorities and the R&D infra-
structures that are supposed to do things to make the
plans come about. If there is anything the U.S. can bring
to the ball game, it is indoctrination in the philosophy
to have our RAD, our technology, correspond to the long
term needs of our business."

"I have never ceased to be amazed atl how effective the
International Executive Service Corps has been in most
of the LOCs 1 have visited and lived in. [t seems to me
that a program akin to that would be easily implemented,
and very cheaply, where you could take a man that has
spent his career in R&D and use him as a source point
within the country or within an Institute where he can
impart 30-some years of experience."”

"A quy in late career has some 30-40 years of manufacturing
practice. He can go back to a less capital-intensive
environment and relate to 1t. He has advantage wn Fnowing
how things were done in the "“qgood old days"”, which may be
in fact what he 1s transplanting to in an 1DC."

“Pre-retirment people, perhaps with some company support,
under a government pard plan, or wn a government-funded
market place, under an AlD-type activity, could be very
useful. I think that you would find motivated people for
these "industrial fellowships", or whatever they might he
called. This is better than the Internatianal Executive
Service Corps, where they give a quy three months and he
works for travel and expenses. Someone like this could
stay a year or two or more."

"There is source of people from industry that you might
want to call upon. I.R.I. has a group of 'emeriti', who
are highly motivated and competent."

x. .S, inbwiry seeg vertues in an evptded gorerme o ont pole
wn thic field It particularly would appreciate help o identi-
fying opportuntties.

"You really don't know what your opportunities might be,
unless you get into a country to make a first-hand assess-
ment, or pay somehody to do it for you. We have offices
in most every LDC in the world. The opportunities reveal
themselves through our people who are workire there A lot
of this stems from the man who was president of our com-
pany when all of this started. Me was convinced that
there were opportunities. For a company that dnesn't have
an office or a local presence, you need the government or
somebody to help you."
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"An LDC 15 not an LOC {s not an LOC. They are 90ing to have
to be put into categories. Those that can afford certain
things, those that cannot. Those that allow private enter-
prise, those that do not."

“The U.S. government 1n particular and the loca] govern-
ment are going to have to start making noises 1ike they
really want thic to happen--tax incentives or other finan-
cial ways of responding. Without that, I don't think we
are interested."

"I see an organization like the proposed U.S. Foundation for
Internationa; Technological Cooperation acting as an inter-
mediary in this process. Somebody has to find out what the
developing countries are Interested in. You people have to
Interpret what is needed overseas, you Place the contract,
and then the firm in the United States goes to work.,"

"If a company in the United States had sufficient expertise,
they would take it on as a business entity to provide pro-
duct development or research management or whatever on a
contract basis for profit. 1 see a trend that is beginning
to develop in some companies, where the companies have no
reasons for being there other than to make money."

“Does Government really want industry in this field?

1 think the answer is very much yes. I would hope so,
on two counts. One, we cannot pursue this thing forever
and ever, and so we have to find other resources than
the Government that ultimately would see that this is

in their own interests. Second, [ think that Government
fully recognizes that much of the technology that {is
heing talked about is vested in industry, and that it

is not the property of the Government. ~So that is where
the action s, and we have to figure out some way to make
it work."
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4. SUMMARY PLENARY SESSION

Dr. J. E. Goldman of Xerox was requested by the workshap
organizers, on very short notice, to summarize the results of the
day, from an I.R.I. point of view, He very graciously consented,
and a lightly edited version of his extemporaneous remarks follows:

Had 1 been here earlier, I probably would ha.e established
myself as the seminar curmudgeon. Every seminar, you know, necds
a curmudgeon, somebody who "is from Missouri”, «ho has to be con-
vinced of everything, who will question every assumption and
quarrel with every conclusion. I am sure that in your own organ-
izations, particularly those of you who have research organiza-
tfons, you know that your seminars are made by having somebody
sitting in the front row who is always asking questions of the
speaker.

I have a Tittle bit troubled by some of the conclusions and
encouraged by others, that were formulated at this meeting. Let
me tell you where I was a bit troubled.

In assessing the opportunities for RAD or science and tech-
noltogy to help the economies of the developing countries, the
comment was made that we have to give the LDC's the wherewithal,
the science and technology capabilities to solve some of the
critical problems; mentioned specifically were health, food,
energy, and education, and of course you can add others. [ wonder
sometimes whether we are leading from strength when we talk about
the ability of science and technology to soive these kinds of
problems. We have been somewhat less than successful in our own
country. It is true that over a half-century or so we have
mastered the problem of using chemistry and pharmacology in the
solutfon of health problems, and, certainly, in the U.5. we have
mastered the science of agriculture as have some of the other
countries in assisting toward the solution of the food problem.
But 1f we go on frop there, to such subjects as enerqgy, education,
and then urban blight, and transportation, and all the social
problems that we encounter, I think the history of certainly the
past few decades has demonstrated almost unequivocally that we
have not learned how to use science and technology to master
these problems. The final returns on whether we can are yet to
be written,

We know tn our own industrial organizatiins we have problems
in coupling R&D to the needs of the company. And there is now a
domestic policy review initiated by the White House as to why
fnnovation within our own country s lagging and what we can do
to use R&D to stimulate a 1ittle more economic output from the
huge input of RAD resources. So we have our own problems before
we come and try to tell LDCs how to use science and technology
for economic gain,
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My own personal contact with this kind of problem started in
the early 1960's. 1n 1964 I was asked by the 0.5, State Depart-
ment to head a delegation to CENTO, the Central Asian Treaty
Organization--Turkey. Iran, Pakistan, UK, and the U.S. I learned
some very interesting things in the course of that experience.
This was shortly after NATO had initiated what is now referred
to as the NATO Science Program--technical irterchanges among the
NATO countries--and CENTO was asking, "Why can't we, too, have
such technical interchanges with the more developed countries,
the UK and the U.5.7" In addressing this probiem, it occurred to
me, and I actually articulated this chafn of thought :

I was then with the Ford Motor Company. The annual turnover
of the Ford Motor Company was somewhat larger than the gross
national product of Pakistan, which is where is Conference was
being held. As you can well imagine, each of the countries was
sporting their outstanding contributions to science and technology,
trotting out those scientists from their countries who had out-
standing reputations, few of whom, by the way, spent much time
in their countries.

But back to the thought process that said that the Ford Motor
Company was larger than Pakistan, and in many ways as diversified:
you know, we were very big in glass, and steel; we mined in
northern Michigan, and transported our own ores; paints, plating,
and so on. And within the Ford Motor Company we had a very
healthy and intrinsic exercise, which was the way | made my
living, of trying to plan and administer R&D to interface with
these needs and these plans. We looked to the futyre to see
what our glass-making facilities were tikely to be, and what
kinds of technolosy would we use, and we were therefore the first
to install the fleat glass process in our glass-making operations,
to the economic benefit of the Corporation. And so on down the
Tine.

Whereas, 1f you looked at a country like Pakistan, you sort
of threw your arms up there. There really was no relationship
between the planning exercises that the governmental authorities
were doing as to what the future of the GNP of Pakistan would be,
where they expected to enhance their economy, and what the RAD
people were doing. And so it occurs to me now as it occurred to
me then, what it is that we of the U.S. can really give to coun-
tries like that, using Pakistan of that period as symholic of
what we are talking about today as we discuss the LDCs.

The concept of industrial research and development is a
uniquely American concept, It was really fnvented and perfected
in the United States. Certainly there are notable exceptions--
Philips in Holland, Royal Dutch Shell, and so on, but basically
this is a concept that we have advanced in the U.S., and in fact
perfected. And it is the concept and the management of the con-
cept that is what I believe we have to export. And if we are to
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export this properly, I think we should not get lost in the morass
of the detail and the professional sophistication of a given field
of research or technology or science, or need, but try to help
countries of the world emulate this concept as best they can

It is, therefore, as we had occasion to discuss at one or two of
the discussion sessions, 1t is this manaqement concept of how you
implement RED, how you introduce an infrastructure, and then how
you manage it and match it to the respective needs of the country,
that has to precede any real attempt to polish up the sophistica-
tion of that entity called science and technology, and utilize it.

Within the American corporation, I think we have learned to
do that rather effectively. And this is what T.R.1. n effect
really stands for. We have agglomerated that capability into an
organization and try to help make available the experiences of
companies within that organization, which countries, which are
the equivalent of companies, can lgok to and try to understand.

I certainly don't believe we have all the answers 1 tnow
that we have heard a few answers today, certainly during the
discussion sessions. Some of the speakers this morning had
answer', that I.R.1. members probably had not thought about, or
on occasion have not polished up. But, in principle, I would
like to sugqest that we should put up front and center the need
to understand the practice of science and technology as it relates
to economic growth, rather than the specific examples as they may
apply to one country or another. And out of that process it is
quite possible that there may come a few celebrated examples,
from which 1n the long run we as a country will realize profit,
in the fact that any great innovation that takes place, wherever
it may be in the world, ultimately inures to our henefit.

DISCUSSION:

Hr. Lu Rudel (Office of the U.S. Coordinator for UNCSTD, Depart-
ment of State):

I would 1ike to ask Dr. Goldman how you hottle that. [If you
are qoing to be going to a Conference and offer that package, how
do you gain access to that kind of skills and capabilities,

I don't want to ask who pays for it, because that takes us....

Dr. Goldman:
That is a good question, Lu.

A sign of the maturity of a field is that it becomes the sub-
ject of discussion at a business school. first, you ¥now, it
grows up as a field of scholarship, and it is given discipline,
and when finally it is mature, the husiness schonls catch on.

And one of the things I have been ohserving for the last two
decades, having been in this whole field of R&D management, is
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that more and more of the better schools are offering specializa-
tion in the management of R&D. Sometimes ft is very good, and
they draw upon the experiences of industry, and they do good re-
search. Sometimes it is hackwork, because the people who do it
have never had any experience in R&D, but this s like any other
field. This means that there is a process, once 1t becomes a
discipline in a school, it is an on-going process of bottling up,
If you ask how would 1I bottle it up, I would say, I would think,
sfde by side with the kinds of discussions that were taking place
here today, which | think are very helpful and very stimulating,
we should have an equivalent kind of discussion on the principles
of R&D management as thry may apply to a country, as they may be
transferred from a compary io a country, And if I had made the
speech of mine this morning, we might have diverted some of the
discussion to examining that. I think that here and there 1
heard people speaking about these things at our discussion
sessions. But [ believe there is opportunity to try to formalize
the bottling-up process, as you put it.

Or. Sangster (Nationzl Bureay of Standards):

The Industrial Research Institute was founded in 1938 under
the auspices of the National Research Council, the operating arm
of the National Academies of Science and of Engineering,

Dr. Goldman has already alluded to the fact that one of the
reasons it exists is so that companies in the U.S. can share, can
educate each other. Membership 1s Vimited to research organiza-
tions affiliated with manufacturing companies. [ would Tike
somehow to see a package whereby KIST in Korea or IPT in Brazil,
and so forth, could become some sort of affiliate members in the
Industrial Research Institute., That is one way to package an
opportunity for these people to have a chance to learn from
American R&D organizations,

Mr. Blackledge (Denver Research Institute):

Dr. Goldman, you were talking about the great expertise in
management of research systems in this country, and the potential
for transferring this technique to the developing countries.

I certainly agree with what you said. However, I would Tike to
caution the group, based on our own experience over the past
seven years during which we have put on probably 20 workshops in
various regions of the world for research institute directors,
fn the Middle East, Latin America, Southsast Asia, and so on.
What we have learned is that it is an avonizingly slow process.
We have held these meeroings three different times in several
regions. MWe have n.ne back a year later, we have said "OK, what
did you learn the first time?" We find people's assignments
change, policies change, governmental politics change. We find
that it is a very, very slc* process. | recognize that there
are all kinds of mechanisms to transfer the knov-how, but I
think it is a slow process. You can't go in and Just say, "tere
is how you do it!", turn your back, and walk out. It will take
a lot more time. .

3



Dr. Cotton (ITT):

I wonder if it might be worthy of a minute's thought to con-
ceive of having the FITC approach a lesser developed country,
perhaps on a pilot basis, to .ay that we would like to sit down
with them and try to define what their principle needs are and
try to find areas where they think technoloqy could help them
meet those needs, and then to define very specific research nbject-
tves, and then to Toan a resident group of American practicing
researchers to team up with the local people, and just solve one
problem, or attempt to solve one problem. And then by doing things
together, you teach a lot better than you ever can with a school.

I think that would take a piece of money and imagination, but I
think it might be worth trying.

Mr. Copeland (1STI):

[ 1ike that idea, and I would lire to expand on that just a
moment., One, hecause it has been done in one arena, and that
particular arena is the universities nere in the Ilnited States.
And in the one case I am familiar with, it has proven lo be
successful, namely in the U.S.-Brazil chemistry program  But why
not try the same thing with industries? Instead of grouping the
academics inco a consortium, why not group several industries
into a cunsortium, and try the same thing? I think that is a
good idea.

Dr. Sangster:

That has been done in the agricultural field by LAAD--Latin
American Agribusiness Development--for example. This and other
examples came out in a workshop similar to this one last August,
in the agribusiness area, 1 am not aware of any of them in the
manufacturing areas. But prototypes do exist.

Unknown :

Yes, I think there is a Tot of chance to accentuate the posi-
tive in the things that have been done. This Latin American Aqri-
business Development thing is very worthy of expansion It is an
invention of AID, I understand, plus American aqribusiness corpor-
ations, and it is providing something that all day long we have
found is the need. Once you have done some research, you need
some m-ney to put it to work. They make loans, and so far they
have been sucressful. They have made money, too. MWith the
American skill of taking technoloqy and marketing people and
economists and business venture analysts and putting them together
as a team to solv~ a problem, it is part of our belief that we
are the best package:z in the world.
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Dr. Goldman:

In response to Mr. Blackledge, basically the less developed
the country is the more bureaucracy it normally has, and bureau-
tracy is the mortal enemy of progress. But then, so §s it in this
country. A new idea that germinates in Washington will often take
quite a few years to surface and get organized. But there are
many counter-examples of success in achieving what 1 was talking
about. I think that Dr. Holloman, at MIT, who has had some indus-
trial experience and has been working with various countries, has
had some very salutary examples of successes in quiding the coun-
try toward marshalling its RAD forces in the proper dircction.

I have had one or two experiences of my own. At a meeting at
General Electric about two months ago, I met an individual that

I first met in Pakistan some 14 years ago and had not seen since.
And he told me, "You know, I remember that meeting we had in
Lahore very, very vividly, and, you know, it had a great effect
on how we organized. Within a year of the time the meeting took
place, we saw changes in the entire program of what Pakistan was
doing." The nuclear research reactor they were thinking of buying
suddenly took second place, and suddenly they were doing some
research on building materials, and onutilization of hemp, which
was one of their main products

1 have had my own personal experience in this area. Xerox
has a policy of sabbatical leaves for officers. 1 took four
months off three years ago and went off to Israel. [ was a guast
of the government, and [ was asked by the Ministry of Commerce
and the President, who was himself at that time a physical chemist,
to see what could be done ahout reorganizing the research capa-
bility of the country. My report was circulated an? reid at the
highest levels, and led to a major reorganization of the way the
country organized its research. Mot that they were as glaring as
Pakiistan was with respect to the lack of correlation between the
design of the research program and the long range plans of the
country. I saw with my own eyes the change taking place.

I believe that companies like those gathered here in this
room, might be induced to adopt a similar sabbatical program.
1 think people 1ike ourselves going out to one of these countries,
which is a wonderfu) experience, can have a profound impact on
the lives of those countries.

Mr. Seth Neugroschl (IBM):

We discussed in several panels the possibility of pre-retire-
ment movement of people, many of them presumably with lots of
management experience, perhaps looking forward to the possibility
of moving into a post-retirement activerole. If there were a
market established by the Federal Government for this kind of
activity, they could then go as individuals, and you could really
tap a large number of people who would be both willing to go,
highly motivated to go, and at the same time deal with a problem
that our own R&D orqanizations face with the 70 retirement age.
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Mr. Copeland:

What do you think would benecessary from the U.S. Government
in the vay of incentives to industry?

Mr. Neugroschl:

One possibility is that people are on the point of retirement
and do retire and need supplementary income from the Government,
with the result that they would be "sanitized" from the direct
association with their companies, and would then be representing
not companies but their own individual commitment to helping the
developing country, and the developing count'y sensitivity to
possible dual motivations might thereby be reduced. People as
individuals might be more easily accepted in that kind of role,
rather than as employees of their own companies.

Mr. Copeland:

Essentially you are saying that the Government would only
have to pick up their salaries, and have a program for them to
go into.

Mr. Neuqgrosch):
Or supplement their retirement income.
Mr. Henry Arnold (AID):

Would you see this as different in principle from the 1£4C
operation? {International Executive Service Corps.) Suppos¢ the
person who has retired were put on the rolls of [ESC, which 1s,
after all, a marketing organization. Would that accomplish the
same purpose that you are talking about here, i7 we expanded the
1ESC activity?

17T representative:

We have used some or the IESC people. Tney are very gnod for
a thre>-month shot, they will come down and give you good a.pertise
wn some area wherv you have a gap. But thes are not anywhenri
near ready to come down and work for a year or two.

Mr. Arnold:
But now we are postulating the possibility that there are
pecple who would be willing to go for a year or two, or more.

And 1 think that is true, there are people 1ike that. [ was just
wondering whether it could be handled through the 1E£SC mechanism?
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Unidentified:

My guess is that it might be, However, 1f it were under FITC,
and if FITC did its homework first, in which it had Jointly worked
with a country to define 1ts needs, and delineate specific goals,
then they could select the right people with the right training
and motivation, | think you would get a more effective mobiliza-
tion of forces. I think that the IESC is a good ad hoe sort of
thing to plug holes, but it isn't a cohesive plan to get from
AtoB, ina country,

Also Unidentified:

1ESC has a stated policy that they will only send people for
three months, based on the belief that Tonger assignments lead to
the "crutch” syndrome.

Mr. Kramer (1.R.1. Staff):

On behalf of the I.R.I., I would 1ike to thank Wes Copeland
and Ray Sangster for organizing this meeting. It has served a
very useful purpose.

Mr. Arnold:

I want to thank the members of the 1.R.I. and other organiza-
tions for participating. We badly need this kind of discussion,
and we appreciate it very much. T repeat what I said this morning,
that as far as I am concerned, I would 1ike for this to be the
beginning of a series of tonversations, individual conversations,
If any of you are interested in giving me a call, or if you would
1ike for me to arrange a conversation with FIfC, or anybody else,
please call me. Thank you.

Mr. Copeland:
And on behalf of my organization, I thank you kindly.
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5. U.S. INDUSTRIAL R & D FOR INTERNAT [ONAL DEVEL OPMENT

(Background position paper by Paymond C. Sangster, National
Bureau of Standards, Boulder, Colorado, August 1978)

5.1 Introduction

A major challenge of our time is the economic development of
the poor nations of the world. As Abraham Lincoln sard over a
century age, "'A house drvided against itself cannot stand.’
I believe this government cannot endure permanently, half slave,
half free." The issue for our time may well be, "Hou long can the
world endure, half poor, half rich?"

It 15 the thesis of this paper that the industrial research
Jaboratories of the United States represent a major resource that
is presently relatively untapped by, and that can be of great
value in the develgpment oi, the pror nations of the warld, to
the mutual benefit of the laboratories themselves, their staff
members, their parent organizations, and the poor countries.

The problem 1s establishment of effective mechanisms to link these
R&D resources with the development needs of the less developed
countries (LDCs) so that all parties benefit poptimally

It is timely to consider these matters now. First,there will
occur in Vienna 1n August of 1379 the United Nations Conference
on Science and Technology for Development It is urgent thal in-
pits be provided now for the preparation of the U.S pnsition at
Lthe Conference. Sccond, President Carter has recently ordered
the creation of a Y.S. Foundation for International Technological
Cooperation, and planning for the establishment of the foundation
15 currently under way  Input from the private industrial research
and development community 1is timely for both of these new initia-
tives, and both could have results that would Le suppar tive of
any new U.S. private sector initiatives in supplying srience and
technology for development of the LDCs

5.2 MNature of the Needs for Science and Technology for Development

The main purpose of the UH Conference {s not to discuss science
and technology as such, but to explore the whole compler of policy
considerations concerned with the accelerated application of
science and technology to development 3t the nat-nnal level and
with increased international cooperation, It is now qgenerally
accepted that development is not synonymous with mere growth but
encompasses many other considerations concerned, essent1ally, with
the welfare of man: cultural and spiritual, as well as material.
The process of material growth must be made to benefit the popula-
tion at large, not a few privileged sectors. Nevelopment must
take increasing account of environmental aspects in the broad
sense of the optimum use and economy of resources, and of factors
that will enhance national and individual self-reliance and
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interdependence rather than dependence. (Slightly adapted
excerpts from the UN document "Guidelines for Preparation of
National Papers.")

The primary need of the LNCs {s for technology appropriate
to their developmental situations. Technology is defined in
Webster's New Collegiate Dictionary as "Applied science; a tech-
nical method of achieving a practical purpose; the totality of
the means employed to provide objects necessary for numan sus-
tenance and comfort." Science is defined in Webster's Mew World
Dictionary as "Systematized knowledge derived from observation,
study, and experimentation carrfed on in order to determine the
nature or principles of what is being studied; the systematized
knowledge of nature and the physical world."

Some kind of technological change must accompany any form of
material development. In contrast, new scientific knowledge is
needed only when development occur' in directions or circumstances
for which existing knowledge and technology are {nadequate.
Properly speaking, we shoyld talk of technology and science for
development, to be sure that we arr always clear about our
priorities.

A similar point was made in a report by the U.S. M.tional
Academy of Sciences in 1973, entitled "U.S. International Firms
and R, D and £ in Developing Countries":

"The experience of developing countries at the individual
enterprise level suggests that the R, D and E sequence

ts usually reversed; acquisition of capabilities proceeds
from £ to D to R.... Industry must go through certain
evolutionary phases before it 1s ready to make commercial
use of RA&D efforts. As fn the United States, so in the
LDCs, the development of certain basic engineering capa-
bilitics--the ability to manage quality-control systems,
introduce material specifications and standards, maintain
tool shops, and establish other production-support
activities--normally must precede more ambitious develop-
mental and applied research on product design, new mater-
fals, equipment design, and other changes in production
or processing techniques. In other words, the logical
and chronological sequence is E, D & R, rather than

R, D&E."

Factors necessary for material development in additfon to
the use of new technology include entreprencurship {the willing-
ness and ability to organize and manage an economic undertaking,
assuming the risks for the sake of the rewards), the accumulation
of capital, and increased or new skills for the labor force.
While these additional factors will not be dwelt on at any length
in this paper, it must never be forgotten that technology alone
can accompiish nothing--technology must be employed in an organ-
lzed undertaking 5y people who have the necessary tcols and equip-
ment and know-how to use them.
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Industrialization is the most effective method s0 far found

for economic material development Indeed, the pres. i 25s dis-
parities in material welfare between the rich and pog tions
{differences 1n per capita annual income in the ranege “actors

of 10-100) are a direct resnlt of the ndustr1al revor. J1on,

The wndustrialized nations are rich, the preindustrial nations
are poor {except for the OPEC and certarn other nations that are
suppliers of key industrial raw matert1als), and the currently
rapidly industrializing nations are becoming rich

The industrial revolution was founded on a revolution 1n
technology and was accompanied by the rise nf modern scrence

When the poor countries set out to ndustrialize thoir erono-
mies as a route to national development, they early concluded
that this could be done most rapidly by exploiting the techno-
logical capabilities currently 1n use 1n the already industrialized
countries. Hence, they pursued a path of “technolagy transfer®
In come developmental areas such an apprnach is clearly essential,
or at least strongly justified, e g , 1n the establichwent of a
modern Jet-aqe air transportation system, or in the adoption by
Indonesia of a satellite communications system to Vind ats widely
scattered 1slands. However, adverse con.rquences of the simple
techrology transfer approach also rapidly made thewr apprarance

One major adverse consequence was farther enhancement 1n these
countries of their "dual econnmy" characteristics, the side-by-
side existence of two populations with entirely difforent patterns
of living:

“In these nations a small portion of the society 1s urban,
industrial, and modern; the remainder of the population 15
either rural, evisting aciording to traditional aqricul-
tural patterns, or urban poor, subsisting on scraps from
the industrial and commercial segment. Attempts to modern-
ize a nation's ecnnomy usually widen the internal gap
between the rich and poor."” (W Y Harman, An ooy lote
Guide to the Future, San Francisco Boub Company, 1976 )

Reasons for the frequent fnappropriateness of transfer of
existing madern technology to the LOCs are easy tn ser: The
leading edge of technology in the established industrial nation.
is competing in a technological market which is characterized 1.,
high entrepreneurial ability, a highly skilled and educated lalnr
force, high labor costs, a relative abundance of investment capi-
tal, a highly developed national and international marketing sys-
tem, and extensive national transportation and communication
systems. In contrast, the LOCs typically experience a shortage
of managerial or entrepreneurial talent and have larqrly unedurated
labor forces, untrained in the techniques demanded by modern
industry and unaccustomed to working under 1ndustrial conditions.
Labor costs are very low, lahor is abundant, and unemployment is
a major national problem, far more severe than in the industrial
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countries. Investment capital in the usual sense of domestic
monetary savings is very limited, and the primary potential source
of capital is the underutilized labor time of the penple; interest
rates are very highi except when held down artificially by gqovern-
mental action. National markets may not be well developed,
National transportation and communication systems are often very
limited in the modern sector and otherwise very primitive,

Aside from the fact that modern industrial technology is often
far from optimized for the economic conditions of the LOCs, its
deptoyment 1n the LDCs is often fraught with great peril and
accompanied by great economic inefficiency. Workers with the
required skills may not be available, so that foreign technicians
must be imported. The quality of locally available raw materials
may be inadequate, so that not only the capital investment but
also the operating input raw materials consume scarce foreign
exchange resources. A wide renge of supporting services, taken
for granted in the industrial nations, simply may not be available,
Spare parts may be difficult to obtain, Climatic conditfons can
Cause problems. The available repair and maintenance capabilities
may be such that the plants involved are often working far below
capacity. In all cases, transfer of capital-intensive, lahor-
scarce technology will at best make no contributions toward easing
the capital shortage and employing people.

The overwhelming need of the LDCs s for technology for
employment. This means among other things technolony for evolu-
tionary upgrading of the capabilities of the traditional sectors
of the economy wheire the vast majority of the populacion lives
and works. The technologies needed must be effective on a small
scale, use Tocally available raw materials, serve local needs,
and be capahle of operating without sophisticated repair and
maintenance services. The unemployment crisis facing the develop-
ing world is mammoth;

“About 200millinn peaple have flooded the labor markets

of developing countries during the 1970's, and an additional
700 million are expected to require employment by the turn

of the century..,. The capital required to create enough
Jobs in modern industry and Western-style agriculture would
be staggering. It now costs an average of $20,000 to estab-
Msh a single workplace in the United States, and modern
industrial jobs in the Third World are no easfer to create....
But the difficulties of taking an alternative to the high-
technology route should not be underestimated, A1l tech-
nologies require extensive development and testing before
they can be widely used. Low-cost technologies are no
exception. Indeed, consfderable ingenuity is often

required to scale down production processes and to develop
equipment that can be easily maintained by local people,

Small producers who Jack financial resources are in no
position to experiment with unoroven technologies."

(C. Morman, "The Staggering Challenge of Global Unemployment,"
pp. 223-22R, The Tuturist, August 1978.)
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In the words of E. F. Schumacher (mill 78 Beautiful, Harper
and Row, 1973):

“The ‘dual economy' in the developing countries will
remain for Lhe foreseeable future. The modern sector
will not be able to absorb the whole. [f the non-modern
sector is not made the object of special development
efforts, it will continue to disintegrate; this dis-
integration will continue to manifest itself in mass
unemployment and mass migration into metropolitan

areas; and this will poison economic tife in the

modern sector as well. The poor can be helped to

help themselves, but only by making available to them

a technology that recognizes the economic boundaries

and Timitations of poverty--an intermediate technology "

One of the thrusts of the "intermediate technalngy™ movement
stems from the recoynition that, in the course of thew historical
development, the industrial nations have employes and later
abandoned many technologies that are "intermediat " 1n many senses
hetween those 1n use today in these countries and those character-
istic of preindustrial economies. It may often be more appro-
priate to employ one of these older technologies in a newly
developing country than to use the most recent the fndustrial
nations have to nffer.

Pecognition of the deficiencies of simple transfer of the
currently leading technologies from the industrial nations to the
LDCs led a number of years ago to a train of thought that has
often been labelled “appropriate technology". The concept is
simple and unarquable 1n principle: the technology employed in
an LDC should be selected and adapted to be appropriate (i.e.,
optimized) for the situation in which it will be used

Recognition of the employment problems of the LOCs and of
their scarcity of capital has led to another formulation of this
hasic concept, namely, "light capital” technology A useful rule
of thumb is that a developing nation can afford to invest in the
technology for a new workplace only about an average worker's
annual wage, a sum which typically Is only a few hundred dollars.
The most appropriate "light capital" technologies will be those
for which 1t is possible to employ underutilized local labor in
the generation of the required capital equipment, thus “congealing”
this surplus labor as capital investment.
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5.3 Sources of Technology and Science for Development

Five sources or paths for acquisition of technology and
science for development are comnonly recoqgnized:

The first is technology transfor, the transfer of existing
technology from an industriai ration to an LDC, as discussed above,
Since this knowledge 1s usually the property of an industrial
concern, technology transfer typically involves questions of
Ticensing of patent rights, sales of capital equipment, construc-
tion and operation of plants, training of operators and managers,
and the like. Any connection from the LDC back to the home-
based corporate RA&D laboratory appears usually to be very remote.

The second is another form of technology transfer, namely
technology information and consulting services, Again, the object-
fve is transfer to the LOC of existing knowledge, either that
deposited in writing somewhere, or that residing in the minds of
consultants. Industrial RAD laboratories seem rarely to be the
sources of such information or consultants.

The third is what seems to be the mainstream of the "inter-
mediate technology" movement, an altempt to identify out of the
developed nations' historical pasts technologies that will be
relevant today to the LOCs,

Fourth, the U, s. scientific community, primarily academic,
has through the Board on Science and Technology for International
Development of the National Academy of Sciences been a source of
much analysis and advice conceining science and technology for
use in the LOCs.

Fifth is indigenous R&D, creation in the LDCs of the techno-
logical knowledge that they specifically need. It is generally
recognized that the LDCs must haye their own scientffically and
technologically trained people capable of receiving and using
transferred technologies, and that they must be able tg conduct
RAD in response to local problems and Yocal market needs.

well matched to local needs. LDC scientffic faculty members often
train in prestigious universities in Europe or the United States
and seek to develop similar capabilities in their native countries,
Typically, for scientists, this means an emphasis on basic
research unfettered by concerns for practical applications. Such
research has very 1ittle chance of making any direct contribution
to the economic development of a less developed country,
Similarly, when research institutes are established specifically
to aid fndustry, they are often staffed by people who have had
little experience with the real-11fe prablems of industry and who
have little comprehension of the need to sell thejr services, or
of how to go about relating themselves to industry,
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The source that seems to be almost universally overlooked in
seeking technology and science for the development of the LDCs is
the industrial R&D laboratory community of the major industrial
powers. There seems to be little or no effort to find or to
create in these laboratories now technology specifically needed
by the LDCs. It is the purpose of this paper to contrihute to
rectification of this situation,

5.4 U.S. Industrial R&D and Economic Development

The primary source of the technology and science used in the
economic development of the United States has for many decades
beun the industrial research laboratory community of this country,
anil the primary driving force in U.S. economic qrowth has been
for many decades advancements in technology. The industrial R&D
Jatoratory community in this country includes laboratories directly
owned by industry, such as Bell Telephone Laboratories; nonprofit
RAD contract organizations, such as Battelle NMemorial Institute;
university-affiliated contract research orqam ations, such as the
Denver Research Institute; and some goverrmentol laboratories,
such as those associated with the Department ot Enerqy and HASA,

Some ztatistical data are relevant:

"In 1976 there vere some 1.7 million qualified scientists
and engineers in the United States. Of these, 542,000
were engaged in research and development on a full-time
equivalent basis. This total was apportioned as follows

Industry 346,400 67.21
Universities and colleges 72,400 13.4
Federally funded research centers 13,400 2.5
Federal government 65,1300 12.0
Nonprofit organizations 26,400 4.9

"In 1976 to*al national research and development funding
{private and governmental) was 138.09 bithion. This was
apportioned as follows

Industry 426 %0 B 69.9"
Universities and colleges 3.66 9.6
Federally funded research centers 1.08 2.08
Federal government 5.60 14.7
Honprofit organizations 125 3.1 "

{NData from a draft of the U.S. Hational Position Paper for
the UN Conference on Science and Technology for Development.)

Industrial esearchyDevelopment. magazine in its January 1978
issue estimated that $81.7 billion of industrial R&D would be
performed curing 1978 world-wide, of which $43.2 billion would
occur in the United States. Of the amount done in the U.S.,
$26.3 billion would be financed by the U.S. Federal Government.
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It is a notewnrthy facl that whenever the Federal Government
determines to effect any major scientific/technological accomplish-
ment, it enlists the aid of industry. Typically, most of the
funding is actually expended by industry. Examples fnclude the
Department of Defense, the old Atom’c Energy Commission, NASA,
the FAA, NBS during World War I1--essentially any agency of the
Federal Government with a tightly defined technological mission.
The typical pattern involves cooperation and collaboration among
government taboratories, selected academic institutions and non-
profit organizations, and private tndustrial concerns.

The pattern of deployment in this country of Federal Govern-
ment support for technology and sctence for development appears
to be in significant contrast to the observations of the previous
paragraphs. For instance, analysis of the key authors and con-
tributors to some 15 reports produced during the past etght years
or so for the Agency for International Development by the U.S.
National Academy of Sciences produced the following resuits:
Overall, some 303 contributors were tdentified. Academic insti-
tuttons accounted for 52% of them, the Federal Government or
internationa) organizations 15%, miscellancous private sources 6%,
private nonprofit industrial research institutions 3%, and
private industry, only 147%. This pattern is not inevitable in
National Academy of Science panels. For instance, 65% of the
panel that produced the above-mentioned report on R, D and E
was composed of industrial members. That one panel accounted
for over 25% of the total number of panel members from industry,
If that one report is excluded from the analysis, then only 10%
of the total number of contributors came from industry.

There are a number of possible reasons for the lack of involve-
ment by private industrial R&D Taboratories in this field. Two
probable reasons are immediately apparent. First, industry may
be absent by default; the academic community has been willing
and rager to get involved, industry has been reluctant or obliv-
fous. Second, industry can move into a new field only when
there s sufficient profit potential to justify the effort;
industry may not have been able to see the profit potential in
fndustrial R&D directed toward technology and science useful for
development of the LDCs.

A third probable reason is also evident: The Federal Govern-
ment has never had a commitment to innovation in technology and
science for development sufficiently urgent and focussed to bring
into play its traditional pattern of turning to industry to get
the job done,

A fourth possible reason may underly the previous three,
namely, concern that technological and scientific efforts cannot
have any significant impact on the problems of the poor nations.
After all, given the problems of winning the "War on Paverty"
here at home, how can technology and science play much of a role
in the war on national poverty abroad? One obvious answer is that
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technology and science certainly cannot do it alone. They are
only tools that must be employed by the right people in the
right circumstances to be effective. On the other hand, the
poverty of the less developed nations is not necessarily of the
same kind as that of the poor people in the United States  The
preindustrial nations are poor, first and foremost, hecause
they are preindustrial. Only part of the poverty n the United
States (e.g., that of our Awerindian nations) appears to be dur
to this cause. Industrialization works to alleviate thys kind
of poverty both at home and abroad, and industry can and does
contribute 1n both cases.

5.5 Deployment of U.S. Industrial R&D to Meet LDC Heeds
The subject now is what to do about this situatron.

I. HNothing substantial will happen unless governmental and
private policy makers become aware of the challenge of U.5 indus-
trial R&D for LDC needs and become more persuaded of its signifi-
cance. Input into the planning of the proposed foundaticn for
International Technological Cooperation and the preparations for
the UN Conference or Science and Technology for Developnent pro-
vide one channel for expression of industrial R&D awareness and
for stimulating a governmental response. The Conference itself
could provide additional impetus toward recognition of the
validity and importance of the points being made here.

I1. The absence of industry by default could be handled several
ways. One approach would be to set for the Haticral Academy of
Sciences foals for industrial participation in its panels in this
field, e.q., that 1/3 of the members of all panels be industrial
and over 1/2 on the average. Another approach could be to use
industrial associations such as the Industrial Research Institute,
Incnrporated, as mechanisms toward obtaining industrial commitment
to participation in this field. After all, the issue under con-
sideration at the moment--industrial participation 1n advisory
panels and study groups--does not involve a heavy financial outlay
and can be accepted by dindustry as part of its ordinary civic
responsibilities.

111. However, enthusiastic and spontaneous participation by irdus-
trial R&D laboratories in technological and scientific innovations
for use in the development of the poor nations of the world will
come about only when industry can see the profit potential of
these a-~tivities. In some cases, seeing the profit putential may
require cnly uncovering a natural potential that is already there.
In other c1ses, governmental actions may be necessary to provide
adequate profit incentives. Some of these could be by our govern-
ment; others may have to be taken by LDC governments.

A. A management problem always faced by the director of an
jndustrial R&D laboratory is that of channeling the creativity of
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the laboratory staff in directions that might be useful to the
company. Anything thal can be done to broaden the horizons for
potential pay-off from the work of the leboratory will be wel-
comed.  The needs for technology and science for development in
the LDCs can provide such hrcader horizons. The very factors that
may make current best practice technology in the U.S. inappro-
priate in an LDC may make a now laboratory development a strong
competitive candidate in the LDC, and factors that may prohibit
wide utilization of an innovation in the United States may not
apply in an LDC. In any case, just knowing that there are cir-
cumstances where <he ground rules of technolngical competition
are different than in the United Scates enlarges the range of
Taboratory outputs that can be of potential applied value.

For example, a problem that innovations almost always face
in the United States s the existence of a strong vested interest.
{t is no accident that the majer vacuum tube .manufacturers did
not become the leading semiconductor device manufacturers: They
had a strong internal vested interest in not making their own
technology and products obsolete. In telephony, new products
introduced by a telephone company have to work compatibly with
equipment that may have been installed 40 years ago; also, the
last thing that a telephone company would want to see is an
fnnovation that would lead customers en masse to asking the
company to replace its existing equipment--what would the company,
or our economy, do with all that perfectly serviceable but
unwanted equipment? In an LDC, the current vested interest
situation may be such that the LDC can make a fresh start, employ-~
ing the most recent technology. In such cases, the most appro-
priate lechrology for the LDC may be more advanced than that in
use in the older industrial nations, Examples include the
acquisition by Indonesia of a national satellite communications
system and the experiments in India with satellite broadcasting
of educational television programs. Introduction of such econo-
mically and technically revolutionary services in this country
is impeded by the existence of thousands of miles of coaxial
cable and microwive relay links.

Another problem that an innovation faces in the United States
is the necessity of being able to ptrform in a superior fashion,
both technically and economically, almost from the first instant
1t is put on the market or into commercial service, The usual
customer will buy only better performance or substantially lower
cost that is here now. Often, he will not buy significantly lower
performarice than he is accustomed to, no matter what the cost
differential.

In the poor nations of the world, the cost-performance trade-
offs will be different than in the American market. If the choice
s between modest performance at modest costs, or no performance
at all, the choice might indeed be made for modest performance.

An example could be the use of laser devices for telephony.
In the United States, laser beam communications through the
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atmosphere are severely limited in their acceplability because
the laser beams will not penetrate fog, dust, or heavy rain.

In an LDC, if a village faced the chuice between an inexpensive,
reliable, battery-powered laser telephone system, that sometimes
would not be operable when the weathur was bad, or no telephone
system at all, the laser system might be chosen,

B. The approach that appears to prevail 1n the U.S. multi-
national corporations toward technology transfer to the LDCs
appears to follow a version of a "trickle duwn" theory, with
adaptations to local LDC conditions made only when clearly
necessary. HNew science and technology originate in the U.S.
corporate research laboratories and are trunslated into profit-
able products and processes w.thin the United States. Then, when
1t appedrs that operations within an LDC can be profitable, the
technology s transferred in as intact a state as possible to
a subsidiary or indigenous organization in the LDC. During the
process of technology transfer, there will be many opportunities
for chings to go wrong, and Murphy's law will be 1n full operation.
anything that can go wrong, w1l1. Things that go wrong cost
money. The way to prevent such costs 35 to contiol the process
of technology transfer very tightly, so that che technology 1s
implemented 1n the LDC in exactly the form that 1s ¥nown to work
effectively in the U.S. A1l the natural profit-oriented or
efficency-oriented forces seem to be opposing any cfforts to
adapt the technology to lecal LDC conditions. Perheps later,
after the plant 15 ruswning smoothly, 1t will be safe to ¢«periment
with adaptations. By then, of course, all of the heavy capital
investment has already been made. Further, the U S.-hLased R&D
laboratories probably never hear ot the technoloyical challenges
or opportunities thet are unique to that LDC,

It appears that new opportunities for company profit from the
work of 1ts R3D )aboratory and advanced engiseering groups could
be opened up 1f these groups were able to make contact directly
with the needs of the LOCs and come up with product or process
innovatvons or adaptations specifically oriented toward mecting
those needs  Corporate R&D could leud the way to new business
n the LDCs.

C. U.S RE&D efforts not associated with large multinational
companies can also be of value 1n the LDCs. Opening up channele
for connecting the capabilities of even very small firms with the
needs of the LDCs could be particularly rewarding for both sides.

1V. Creation of the Foundation for International Technological
Cooperatton appears to be the first clear commitment by the

Federal Government to 1nnovation in technology and science for
development. Hopefully, the Foundation will exomine the job to

be done and will use the urgency of demonstrating that its creation
15 1n fact bringing about some dramatic changes to enlist the
cooperation of U.S. industry in this program,
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5.6 Creation of Linkages from U,S. Industrial R&D to LoC Heeds

If anything whatsoever is to happen to connect the capabili-
ties of U.S. industrial R&D laboratories with the needs of the
less developed nations, institutional Tinkages must be created
between the U.5s, laboratories and organizations in the LDCs capable
of 1dentifying national needs for technology and science for
development and for directing efforts to apply technology and
science to meet those needs. Posstble linkage mechanismg include
the following:

1. As suggested above, the National Academy of Sciences could
tely seek an enlarged industrial representation on its

2. Intarested industrial participants could qo knocking on
the Academy's door, ashing to be let in.

3. The Industria) Research Institute (I.R.1.) could form its
own equivalent of the Academy of Science's Board on Science and
Technology for International Development, to functiaon for the
industrial RAD community. This [.R.I. unit could be a separate
committee - . a subcommittee of the present I.R.I. Federal
Science and Technology Committee.

4. R&D vice-presidents or laboratory directors could desig-
nate senior staff members to become knowledgeable ahout LDC needs

5. Companies and laboratories could bring in seminar speakers
knowledgeable about LDC problems to raise the consciousness of
senior managers and technical staff members about the technical
needs and business opportunities in the LDCs.

6. Companies and laboratories could make known to the Agency
for Internatfonal Development, the Volunteers in Technical Assist-
ance {VITA), and similar organizations their interest in providing
consultants for assignments in the LDCs and their willingness to
accept LOC quest workers in their laboratories. Industrial
secrecy problems can be handled.

7. 1.R.1. could find ways to support the World Association of
Industrial and Technological Research Organizations (WAITRO) and
its member organizations.. Since these organizations are typically
quasi-governmental and not owned by manufacturing companies, they
are not elfgible for membership in I.R.1. under 1.R.1.'s present
rules,

50



8. I.R.I. could modify its rules for industrial research
organizations in LDCs to make membership in I.R.1. more accessiule
to them. For instance, I.R.1. might establish an “associate mem-
bership" cateqory, whi.h would allow these orqanizations to send
represaentatives to [.R.I. meetings to gain much valuable insight
by direct exposure to the top managers of the U.S. industrial
R&D community,

9. Senior R&D laboratory staff members could be sent to
selected LDCs to personally seek out research opportunities for
their laboratories.

10. Arrangements could be made for review by the R%D labora-
tory or advanced engineering units of a company of all 1mpending
cases of te-hnology transfe~ to an LDC. The originators of the
technology might be able to identify simple and safe changes that
would make tne technoloqy mo=~ appropriate for the environment
into which 't is going.

11. Direct technical-man-to-technical-man contacts could be
established with LDC users of the company's products to determine
the problems encountered and the opportunities for improvement.
Such contacts could uncover techpnical opportunities that would
aot he 1dentirfred by the company sales force

12. Direct liaison contacts could be established with the
LP¢ research institutes to identify areas 1n which collaboration
vould be frurtful and to identify other RAD or business oppor-
tunities for the U.S. firm,

13. U.S. trade associat uns and professional groups could
establish contact with counterpart organizations in the LDCs.
For instance, the Leather Research Institute in Jojakarta, Indo-
nesia, could benefit from contact with the American Association
of Hides, S¥in, and teather Merchants, the Hational Industrial
Leather Association, and the American Leather Chemists Association,

14, The proposed U.S. Foundation for Irternational Techno-
logical Cooperation could be designed to have direct input from
U.S. industry through industrial members on an advisory board
similar to the Department of Commerce Technical Advisory Board
or the Hational Bureau of Standards Visiting Committec,

15. The Foundation could set about systematically identifying
scientific and technological needs of the LOCs and publishing
these needs widely throughout the industrial community, perhaps
through a publication similar to the Commerce Businees Jmily.

16. Industry can look at technical areas that are already
clearly moving in the direction of appropriate, light capital
technologies, as in electronics and computers, and specifically
seek to orient part of its work to LDC needs.
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17. The U.s. Government could establish some priority areas
for technology and science important for economic development of
tho LDCs and let competitive contracts to private industry for
yevelopmcnt of the appropriate technologies.

5.7 Summary
5.7.1 The Opportunities

A.  Awareness of and effective access to the technological
needs of the [DCs can substantfally expand the available range of
economic pay-offs for the work of the industrial R&D laboratories
in the United States.

B. Some forefront technglogical trends, such as in electran-
fcs and the applications of computers, that are inherently moving
in the direction of 1ight capital technology, can receive additional
stimulation from consideration of the needs of the LDCs,

C. Industiial R&D staff members will have an opportunity to
look at a vastiy expanded range of professional problems and to
work in some of the lesser-known areas of the world. The drives
of the activist generation of the 60's to make this a better
world to live in can find real outlets for their erpression.

D. The pa)ont corporations will acauire new channels for pay-
off for their »ivestment- in R&D, for identification of new inter-
national busine ss opportunities, and for effective public relations
both here and abroad.

E. Both public and private establishments in the LDCs will
acquire working access to tremendous technical resources, which
can be exploited in many ways.

5.7.2 Potential Pitfalls

A. U.S. industrial R&D may be substantially irrelevant to
the needs of the LDCs.

B. U.S. industrial R&D laboratories may be unable to make
contact with the real needs of the LDCs or to find channels
through which to mzke cortributions that will actually be used.

C. The profit potential for U.S. business may not Justify
a significant effort.

. LDC concerns about the political impact of U.S. businesses
in their econnmies may impede true technological collaboration
with U.S. industrfal RA&D laboratories,

E. Company positions with respect to proprietary knowledge
may impede trie technological coltaboration with the LDCs.
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F. Governmental bureaucratic situations in either the United

States or the LDCs may make real contributions to development of
the LDCs very hard to recalize and demonstrate.

5.8 Appendix. MNeeds of the LOCs.

5.8.1 Problem Areas {per Harman, loc. cit.)

5.8,

"Many of the poor countries are so trapped 1n self-per-
petuating stagnation that the outloob appears almost
hopeless. Characteristics common to such countries
appear to be both cause and effect:

Primitive agriculture (involving a high proportion
of the labor force)

Inefficient industrialization and low lahor productivity,

Low income lTevels and a low material standard of living

Chronic unemployment and underemployment.

Deficient transportation and communication.

Low levels of literacy, oducation, and scientific and
technological knowledge.

Chronic nutritional deficiencies, widespread health
problems, and limited health care

High rates of population qrowth

Low levels af saving and tnvestment, and limited
accumulation of capital

Excessive dependence on foreinn trade and capital

Underutilization of natural resources

Coexistence of modern and pramitive industrial sectors.”

2 Areas of Technological and Screntyfic LDC Need (as defined
by existing bacvqground studies)

Post-h-rvest food losses.

Management systems for sustained crop production on
tropical soils

Water management for irrigation.

Pest wanagement systems for both crops and livestock.

favironmertal problems of insecticides,

World-wide uallections of germ plasm and of organisms
injurivus to crcps and livestock.

Biological 1imits to plant productivity

Delivery of primary health care.

Water for human use.

Infectious diseases of the tropics.

Biomedically oriented contraceptive research.

Organization of new metropolitan growth and
revitalization of slums.

Science and technology for smaller cities.

Transportation infrastructure.

LDC industrial research organizations, centers of support
for small industries, and "productivity center” extension
services,
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Engineering and management institutions in LDCs,
.S. curriculum development, teaching, research, and technical

assistance programs orfented to needs of LOCs,

Research on the fndustrialization process.

Energy.

Enhanced use of LANDSAT.

Broadcasting and communications satellfte systems,

Agroforestry.

LDC programs in marine environment.

Exchange of professors, senfor scientists, engineers, or
managers.

Training of U.S. experts on LDC problems.

Linkages among LDC research and development institutfons.

LDC capabilities tn information management, training of
information speclalists, and access to U.S. information
sources,

Non-orthodex types of educational activities.

Development-related training by private U.S. industry and
industrial training programs in the LDCs.

Incentives for devciopment-related research in the U.S.

Reduction of tax and regulatory restrictions on technology
outflow.

Coordination of tax, antitrust, and trade contral treatment.

Settiement of disputes by impartial arbitration.
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6. AGENDA

WORKSHOP  ON
INDUSTRIAL RESFARCH AND SCIENCE ANO TECHHOLOGY FOR DEVELOPMENT

Ramada Inn, Rosslyn, Virginia

Wednesday, November 8  Dinner Speech

The Challenge of Science and Technology for Development -
Mr. Charles Dennison

Thursday, November 9

9:00 Call to Order, Welcome, and Introduction -
Mr. B. K. Wesley Copeland

Motivation, Objectives, and Organization of Workshop -
Or. Raymond C. Sangster

UNCSTD--The UM Conference on Science and Technology for
Development--Challenges and Goals for the u.5. -
Mr. James Stromayer

science and Technology for Development--Heeds, Opportunities,
and Constraints -
Mr. Henry A. Arnold

The Foundation for International Technological Cooperation -
Mr. Clint Stone

Realities of R&D Linkages with Developing Countries -
Mr. James P. Blackledge

Realities of Technological Development in an L.nc -
Dr. George S. Hammond

Introduction to Workshop Cybernetic biscussion Sessions -
Dr. Sangster

11:45 Lunch Break
1:00 Workshop Discussion Sessions
3:15 Plenary Reporting Session - Workshop Rapporteurs

A. Opportunities for U.S. Companies in R&D for LDCs -
- Mr. Copeland

B. Potential Contributions to LDCs of U.S, Industrial R&D -
- Ms, Iris Lloyd

C. Mechanisms to Link U.S. Industrial RAD with LDC Heeds -
- Mr. John Hal}

D. Obstacles/Problems/Solutions to U.S. Industrial R&D for
Int'l Development - Mr. Nihal W. Goonewardene

Concluding Discussion - Recommendations for UNCSTD
4:30 Adjournment
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7. LIST OF PARTICIPANTS

Mr. Henry A. Arnold
Agency for Int') Development

Mr. Leon Askren
Monsanto Company

Mr. Robert A. Beck
C. H. Dexter Division

Mr. James P. Blackledge
Denver Research Institute

Dr. F. Peter Boer
American Can Company

Mr. H. Steffen Peiser
National Bureau of Standards

Mr. Richard H. Rraunlich
FMC Corporation

Dr. L. J. Colbv, Jr.
Allied Chemicai

M. B. K. Wesley Copeland

Int'1 Science & Technology Inst.

Mr. Michael Curcurrillo
Grumman International

Dr. Robert H. Cot“on
Int'1 Telephone & Telegraph

Mr. Charles Dennison
Council of Science & Technoloay
for Development

Mr. William L. Eflers
Agency for Int'l Development

Mr. vynn W, Ellds
Int') Telephone & Telegraph

Mr. John C. Fry
Agency for Int'l Development

Or. J. E. Goldman
Xerox Corporation

Or. Nartin L. Gluntz
Hershey Food Corporation

56

Mr. Nihal W. Goonewardene
Representative of Sri Lanka

Dr. Michael P. Green
Organization of American States

Mr. James Gudaitis
Center of Concern

Mr. John Hall
Natfonal Bureau of Standards

Or. George S. Hammond
University of California

Mr. William A. Moskins
Foremost Foods Company

Mr. Stanley Kramer
Industrial Research Institute

Ms. Iris Lloyd
National Bureau of Standards

Mr. John Messer
Grumman Internatfional

Mr. Seth Neugroschl
International Business Machines

Dr. Otto Paz
Embassy of Venezuela

Or. John Plostnieks
McNeil Laboratories

Ms. Carolyn Rhodes
Office of Rep. Clarence D. Long

Mr. Rogert Ringham
International Harvester

Mrs. Marityn Rhodes
Western Electric

Mr. Ludwig Rudel
Office of U.S. Coordinator for
UNCSTD

Dr. Raymond C. Sangster
National Bureau of Standards



Mr. Henry G. Schultz
Lockheed Corporation

Mr. Joseph E. Stevenot
Proctor and Gamble Co.

Mr. Clint Stone

Planning O{fire for Foundation
for Int'1 Technslogical
Cooperation

Mr. Peter A. Stranges
United Technologies

Mr. James Stromayer
Office of U.S. Coordinator for
UNCSTD

Mr. John F. Tormey
Rockwell International
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Dr. William J. Turner
International Business Machines

Mr. John D. Upham
Monsanto Company

Mr. Fred Wetzier
Industrial Research Institute

Mr. Harold Wilcke
Ralston-Purina

Mr. Richard Woldin
U.S. Steel Corporation

Mr. Matthew G. Zellner
Air Products & Chemicals, Inc.



