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“transtersgd” from one cultiral setting to another in ways which are more beneticil
than destruciive? And how do policies for becoming technoiogically "modern” relate
o broader development goals in diverse nations?

The e questions tie ot the heart of this powerfui and original book by Denis Goule

g cioneer in the ethics of development. Goulet peeis av vczy the mystique surrounding
modern technology fo lay bare its basic dynamism and its dual nature as simultaneous
baarer and destroyer of vatues. His concern is that socisties—developad as wall s
less-developed—not allow “high” technology to subvert truly human ends. For the
author, today's assenticl problem s notrecnnology sseli pin dhe successiul monagemean
of i, which recuires wisdom and clarity as to the kind of saciety desired and the ways
o hich technziogy can help conmstroct 17

Focusing speciticaily on technoloay tronsfers between tronsnaticnal corporations
hasedinrich countries and firms and governments in poorer, less-developed countries
sl Goulet demons’rrores {with case-study Tigstrafionst how confusion over basic
volues and social priorities often leads to the uncritical purchase of fechnologies that
may uihmately prove inappropriate and even counfer to genuine developmant. He alse
shows, howover. how LDCs can manage technology weli—and in a few cases are
heginning 1o do so-by “constructing” what he terms a "'vital nexus” linking thel basic
value options, their development strategies, and their technology policies, When this
linkage is tirm and explicit, Goulet contends, any sociely can resist technclogical
determinism and chart its own development in ways which minimize the social costs
eracted in any techrology ransfer.

Although the maior case studies are drawn from Latin America, Goulat's discussicl
of development strategies underscores possibilities of autonomy and seif-relionce, of
new incentive systems to offset market comgatition, and of the pasitive notions of
austerity which hsddight on soieties as diverse as Chino, Tanzania, Algeria, and the
United States itsell. His study of value conflicts in technology transfer is also rooted in
present debates over the evoliving international economic order. And inis context is
cessential to the aralysiz, bazause the transifion to a new order is being contested by
several institutional “actors” with competing value systems.

 In The Uncertain Promise, Gaulet once again exhibits that remarkabie blend of
qualities for which his writings are so admired: far-reaching analysis of contempaorary.
-scholarship, original field research, provocative insight, and o genuinely numanistic
vision. For policy-makers, planners, consultants, corporate personne!, and concerned
citizens in the world's richer nations, this book poses challenges to their own
institutional and social values—chalienges which they cannot ignere. For Third

World nations, ' otbis both enrourqgﬂmm‘n and valuable guidelines 1o formulating -
sound Techno'ogy pcl cles,
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This study of value conflicts in technology transfers to the Third
World is pas=d on documents reviewed and field research conducted
from September 1972 to December 1975. During this period | inter-
viewed scholars, government and international agency officials,
patent iawyers, licensing agents, corporate buyers and sellers of
technology, consultants, engineers, directors of industrial resrarch
laboratories, bankers, peasants, and factory workers. Both formal
guestionnaires and open-ended interviews were designed to dlicit,
from respondents engaged in technology activities, critical statements
asto their values and priorities. One technique proved especially fruit-
ful: the “match-tin” interview in which partners to technological
contracts were queried, separately and in their respective work sites,
regarding their deaiings across national boundaries.

Data-gathering centered on the United States, Argentina, Brazil,
Chile. and Peru. The following cou:. ries served as secondary research
sites: Canada, France, Great Britain, Algeria, Coiombia, Venezuela,
and Bolivia.

Countless individuals opened the doors of their minds and work
places to me. Although | cannot here acknowledge them all by name,
| thank them heartily. Several persons were prodigal in meeting my
research needs. Hector Font (Venezuela), Enrique Iglesias (Chile),
Antoine Kher (France), Horacio Rodriguez Larreta, and Andre van
Dam (Argentina), and William Krebs and Eugene Moore (USA).
From Sheldon Cellar, Thomas Fox, Pierre Goned, John Sewell, John
Lewis, Jack Behrman, Morris Morris, and Harald Mamgren | re-
ceived valuabie suggestions for manuscript revision.

The following institutions provided a stimulating work base:
Center for the Study of Development and Social Change, Organt..a-
tion of American ‘States, and Overseas Development Council. | am
particularly thankful to the following persons at Overseas Develop-
ment Council: James Grant, John Sewell, Guy Erb, Michael O’ Hare,
and Valeriana Kallab.

This project would not have been possible without generous
financia assistance from the Center for Studies of Metropolitan
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Proplems (Metro Center), National Institute of Mental Health,
under Research Grant No. 5 FO3MH54828-02 MP. My gratitude ex-
tends o al at Metro Center, especially to Richard P. Wakefield, for
hisunfailing and imaginative help.

A grant from the inter-American Foundation covered the serv-
ices of aresearch assistant during the Last fourteen months of work.
My thanks, therefore, go to William Dyall and Csanad Toth for their
“ralior-made" assistance.

Mary Lesser, Debbie Carlson, Georgia Shelton, and Phyllis
Jansen served me well as research assistants at successive stages of
work, and Pat Gaughan at IDOC/North America (assisted by Paul
Hallock) has helped greatly with editoria suggestions.

My intellectual debts to colleagues are numerous, but I must
singie out Francisco Suarez and Louis Xhignesse who have been, for
many years, zt once catalysts of new ideas and peerless friends.

The most important acknowledgement comes last. As a “philos-
opher oi development” whose life is replete with value conflicts and
overlapping loyalties, | have been aided beyond measure by my wife,
Ana Maria Reynaldo. She is my most demanding critic as well as the
main inducement | have for keeping my eyes fixed on essential values.
It is, accordingly, a singular pleasure and honer for me to dedicate
this book to her parents and to her numerous “tribe” dispersed
througnout Brazil.

No one mentioned here can be held responsible for defects or
errors found in this work. For these creatures of my own making, |
assume full responsibility.







Is modrin technology the key to successful development? Will tech-
nolog; “deliver” on its promise to bring development to the Third
World? Can technology be “transferred” from one cultural setting to
another in ways which are more beneficia than destructive? And how
dc policies for becoming technologically “modern” relate to hroader
development goals in diverse nations? These questions lie at the heart
of the present study. Technology is portrayed herein as a “two-edged
sword,”” simultaneously the bearer and destroyer of values. Yet,
although it originates in “developed” societies, modern technology
circulates rapidly in the world through a variety of transfer channels.
Voluminous writings on ‘‘technologv transfer” have now made their
way into the literature on development.” The present workfocuses on
value confiicts in transfers of technology from rick to poor countries.
Conflicts arise at severa levels: () competing interests of buyers and
sellers of technology; (b) tensions between overall development goals
and the impact of imported technoiogy on poor countries; and (C)
general questions as o the possibility of harnessing technology in any
society to such humane ends as a satisfying scale of operations,
ecological soundness, and the just allocation of resources.
Technology is a vast domain touching al sectors of human
activity. A question arises, therefore, as to which technology transfers
are included and which are excluded from the purview of this work.
Because some choice bearing on manageability of data had to be
made, | have concentrated on industrial technologies used in pro-
duction, with only secondary attention paid to agricultural and
communication techneiogies. Moreover, while no student of devel-
opment ignores the impact of military technology transfers, these are
not discussed here because proper study of them requires specia
access to data which is lacking to me. Nevertheless, a focused exami-
nation of industrial technology sheds much light on the dynamics of
transfer and the implications of uneven bargaining positions (and no
one can gainsay the importance or frequency of such transfers in proc-
esses of development). | have aso confined this study to transfers
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3 The Uncertain Promise

conducted by private enterprises, to the exclusion of initiatives under-
taken by governments and their agencies.

4 word of caution isin order because of the loose terminology in
sogue oOn the subject. Many technology “transfers’ conducted by
governmental or international agencies are not transfers in the strict
sense but rather training efforts designed to improve skill levels of
actors in technological arenas. More strictly viewed, technology
iransfers relate to the circulation of know-how which is direcuy
applied to the production of goods, the provision of services, and the
forraulation of decisions (as to site, engineering design, scale, etcet-
era, affecting these.

The present book centers on transactions between the United
States and Latin America, but even within that continent, comprehen-
sive coverage has not been attempted. Moreover, because broad dif-
ferences between large and small nations, structurally complex oci-
cties and those lessso, and those possessing different technical
capacities are mirrored in the larger Third World (including Asia,
Africa. and the Arab countries), the value of generalizations drawn
from this study will be limited. Nevertheless, vaue conflicts in
industry do illustrate larger patierns of technological dependency,
tensions between efficiency and social goals, and the crucia impcor-
tance of overali incentive systems in any society. An important dis-
tinction must also be made between those value conflicts which pit
Third World nations against rich-country exporters of technology and
those which weigh on poor populations whenever technological deci-
sions are monopolized by a specialized elite, whether foreign or indig-
enous. My analysis is sSituated primarily at the level of relations
conducted across national bounaaries. Nonetheless, tensiorns between
national decision-makers and nonexpert mgjorities hover constantly
in the background, especially when criteria for technology policy are
discussed and incompatibilities surface between technological effi-
ciency and broader goals such as socia justice or job-creation. To
oscillate frcm one pole co another is not fully avoidable, inasmuch as
strong correlations exist between Third World countries’ attempts as
nations to improve their relative bargaining stance in international
technology arenas and their domestic efforts to remove technol ogical
power from the hands of a few specidists. Clearly there can be no
“technology for the people” if control is vested in foreign corpora
tions. On the other hand, shifting control from foreigners to nationa
technicians, politicians, or entrepreneurs cannot, of itself, guarantee a
policy which benefits the masses.

One major premise of this book is the existence of the vital nexus
which links the value content of modern technology to basic develop-
ment strategies and to technology policies adopted in less-developed
countries. Given this linkage, 1 examine value conflicts in a mode




Introduction

which combines phitoscphical and empirical inquiry. The philosophi-
cal character of the honk is most apparent in Part One, which
analyzes technology @S a universe having its own values and dyna-
misms, and in the Conclusion, where basic questions of freedom and
the quality of civilization are raised. Empirical dimensions dominate
In Parts Two and Tharee, which deal, respectively, with the impact of
technology transfer on development and with technology policies for
Trird World countries.

My earlier books center on ethical and value questions posed by
development theory, planning, and practice’ As a philosopher of
development, | adhere to the view that thr complex redlities of
““development,”” in thelr dual nature as social change processes of a
special kind and as an array of competing images of the good life and
the¢ tust society, are best understood by focusing on the value conflicts
they pose. Tnie present book builds, therefore, on the conception of
development presented in earlier works. it may prove helpful, at this
point . to state What this conception is by citing from a previous book.

Development ethics borrows freely from the work of economists,
political scientists, sociologists, planners, and spokesmen for
other disciplines. Although each discipline supplies its own def-
inition of development, ethics places all definitions in a broad
framework wherein development means, ultimately, the quality
of life and the progress of societies toward values capable of ex-
pression in various cultures. Along with the late L.J. Lebret, |
view development as a complex series of interrelated change proc-
esses, abrupt and gradual, I~y which a population and al its
components move away fro:a patterns of life perceived in some
significant ways as “less human’’ toward alternative patterns
perceived as “more human.” How development is gained is no
Its; important than whar benefits are obtained at the end of the
development road. In the process new solidarities, extending to
the entireworld, must be created.” Moreover, cultural and ecolog-
ical diversity must be nurtured. Finally, esteem and freedom for
al individuals and societies must be optimized. Although dev«!-
opment can be studied as an economic, political, educational, or
social phenomenon, its ultimate goals are those of existence it-
self: Lo provide all men with the opportunity to live fuli human
lives. Thus understood, development is the ascent of all men and
societies in their total humanity.”

The present work moves beyond these general issues and formulates
ethical strategies in one specific arena of development decision-mak-
ing, namely, technology policy. Hence, although acquaintance with
the earlier works is helpful to the reader, it is not indispensable. What
IS necessary, however, IS an understanding of how | am defining and
using rhree key ter.as: technology, transfer, and values.
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Definitions

Technology may be defined as the systematic application of collective
human rationality to the solution of problems by asserting control
over nature and over human processes of all kinds.’ Technology is
normally the fruit of systematic research which is disciplined and
cumulative, not merely accidental or serendipitous. Moreover, it is
not mere intellectual speculation or theoreticai modeling but rather
knowledge #oplicable to practical problems. And further, this sys
tematically applied human reason must operate in a collective societa
context, so that a practical inivention which originates in a solitary
mind does not qualify as technology unless it is expressed in a tool,
process. or object which can be used by others. Technological
activity, then, aims at expanding and improving the ability of human
beings ro control the natural and socia forces which surround them.

Toanalvze value conflicts arising from applying technology to
development in poor countries is a mgor aim of this book. Because
most technology originates outside these countries, one must define
technology transfers.

For British economist Charles Cooper technology transfer is “the
transfer or exchange from advanced to developing countries of the
elements of technical know-how which are normally required in
setting up and operating new production facilities and which are
normally in very short supply or totally absent in developing econo-
mies.*” This definition is not combrehiensive enough, however,
because there are also many technologies which do not relate directly
to the operation of product-producing or -processing facilities. Thus,
the concept of transfers must also embrace the circulation of know-
how used to conduct feasibility or marketing studies and to manage
varied services (transportation, distribution, etcetera). Also to be
included are mastery of the criteria fur evaluating and choosing from
among numerous technological alternatives and the kinds of special-
ized knowledge needed, for example, to engineer designs or construct
plants. All these are technologies which are transferable from one
institutional setting to another. But the term transfer as used in this
work refers to the circulation of know-how across national bound-
aries; excluded from consideration are transfers of technology from
one sector to another within national societies-the application of
findings obtained from space research, let us say, to the housing
industry or to the manufacture of electrical appliances.

A third term remains to be clarified, namely, values. Although
specialized definitions abound, in common discourse values refers to
attitudes, preferences, styles of life, normative frameworks, symbolic
universes, belief systems, and networks of meaning which human
beings give to life. Social scientists, legal scholars, philosophers,
poets, theoiogians, and historians all experience great difficulty in de-
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fining values with precision and realism. For working purposes,
however, Liakeavalie to be any object or representation which can
be perceived by asubject as habitually worthy of desire.” All agree
that value entails “onsduness,” a: ste captured in the foregoing
definition bythe clement of “worthiness.” And whether it isrooted in
object or subp o, value isonly operative when perceived; hence the
conceptol rereeptibility 1S essential to a definiue:.. The word desire
suggests gt »uehis not a purely cognitive category but can involve
will, en atinn, and passion. Because images and representations can
move tho il and mobilize energies as ;eadily as real objects, they too
musi be tieated as values, Values. 1 short, are all goods-real or
imagined—which stir people’s dosires, command their atlegiances,
anti move thenite act.

This study in value conflicts examines competing visions of
benefits <ought in technological exchanges. Many conflicts are trace-
ahletotechnology itsalf, nor merely io the mechanisms by which it is
“transferved” from one national setting to another. Accordingly,
before subjecting the transfer process to scrutiny, ! have anayzed
technology itself as th«.imultaneous bearer and destroyer of values.
Fherelation betweentechnology and development must first be eluci-
dated, however. And in order to do that. a prior question must be
asked: Istcchnology the key to successful development?

Technology: Thekeyto Development?

Technology aff:cts development on four counts. it is a major
resource for creating new wealth; it is an irstrument allowing its
owners to exercise social control in various for.vs; it aecisively affects
modes ot decision-making; ar:d it relates airectly to patterns of alien-
ation characteristic: « i afflucnt societies.

Technology as Reso:rce

Trose who avidly seek deveiopment await such benefits as im-
proved materia living standards and new wealth through greater pro-
duction and productivity. Most devel»pment agents assign an impor-
tant role to techniology in reaching taese objectives. Inueed, If suit-
ably chosen and properly applied, technology can, add greatly to a
society’s pool of resources. Hence, iJ Thant, upon inaugurating the
United Nations Second Development Decade in 1970, called technol-
ogy the single most important rcsource needed to create other
resources. And one group of experts has written that “scientific and
technical information is the lifeblood of progress in a technicaly.;
advanced society. li is just as much a natural resource as the stock of
laboratories and trained personnel.“* Technology as a resource must
obviously be distinguished from other types of resources, particularly
“natural” resources which exist in different states of exploitability.’
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Many resources, in turn, are not natural but human creations—
capitai, machinery, infrastructures of every sort. And human skills
themselves range from streng muscles for pushing wheelbarrows to
elaborate forms of knowledge needed to program computers. Tech-
nology is merely one specia kind of human skill: the know-how,
derived from scientific knowledge and incorporated in some object,
process, Or activity. Here lies the basis for distinguishing among tech-
aologies which are product-embodied, process-embodied, or person-
embodied. ™ Thisdivision isobviously somewhat artificial, because all
technology is person--mbodied. Nevertheless, certain technologies are
incarporated in concrete tools or products, whereas others are not.
For example, many technologies are embodied in such ssimple tools or
nroducts @ hammers, screwdrivers, stamping machines, and bal’
bearings. Process-embodied technologies, in tury, are incorporated in
plans. formulas, biueprints, and directions for processing materials
into finished products. Process technologies presuppose detailzd
knowledge of the properties of chemicals or physical elements ar-d
cumulative experience born of trial and error as to the best sequence
to follow ir: he: ing, melting, or blending. These technologies are
sensitive to dlight .Lifferences in temperature, density, speed of fiow, or
pressure. The third category, person-embodied or decisional tech-
nology. eimbraces the practical knowledge used by planners, design-
ers, managers. technicians, and engineers in analyzing bodies of in-
formation to determine what practica consequences may be drawn
from them. The preferred tools of experts initiated in the arts of diag-
nosis, decision, and management are models, abstract symbols, and
other relatively intangible instruments.

Varying degrees of rangibility in resources have proved important
over time. For centuries most economic resources consisted of tan-
gible goods supplied by nature: fertile lands, plentiful game, abun-
dant ores, lush timber. As economic life grew more complex, how-
ever, humanly created resources took on greater relative importance.
Labor skills, communications networks, symbols which conferred
meaning to tasks, and social-incentive systems all became “factors’
of production. With the advent of capitalist industrialism, still other
“resources’ gained salience: entrepreneurial skills, access to diversi-
fied markets, and negotiating talents. Predictably, mechanical “in-
vention” proved greatly advantageous at first to those who could
harness it “economically” to productive processes. Eventually, how-
ever, the very process of generating ir.-ention came to be subsidized,
mainly by governments seeking competitive advantages in weaponry.
Thus the creation of technology or the “invention of invention”
became an economic activity, responsive to pressures of demand and
supply. Laboratories were built as factories for producing technology,
which came to be perceived as a specia capita good with an excep-
tionally high multiplier effect.
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Technology is akey resource because those who possessit can be
presumed -apable ot possessing finance capital and other resources as
well. Thanks to technology, one can create substitutes for many
“natural” resources. Moreover, when technology is applied to the
existing pool of other resources, quantum leaps in productivity can be
expected. Conversely. without technology, even an abundance of
other- “factors’ of production augurs ill for economic success.

But technology never exists in a social vacuum; it is owned by
identifiable interest groups who may use it as an instrument of social
conirol.

Technology as Instrument of Social Control

Transnational corporations have long used their special mastery
of technology to gain for themselves not only economic advantages
but cultural and political influence as well. Military forces, in turn,
have pariayed their technological superiority over other institutions
into control over the direction of social change in many countries.
Professionals in medicine, engineering, education, architecture, and
industrial desien habitually invoke their technological expertise to
define limits within which the utilizers of their services are :o have
their needs met. In these domains social control takes the form of
exercising a monopoly in the diagnosis or prepackaging of profes-
sional services; a subtle but efficacious means of ¢ introlting de-
mand.”

The exercise of social control by technological elites is greatly
facilitated by the arcane language and symbolism thev employ. If
knowledge :s power, then esoteric know-ledge is, by definition, inac-
cessible power. Technological knowledge confers upon those who
possess it the sower to define problems, to delimit aternative solu-
tions, and to influence outcomes.

Many Third World leaders trace their subservience in vital
decision-making arenas to their technological weakness. Consequent-
ly, they seek modern technology not only for economic reasons but
also to reduce their vulnerability to control by technologically ad-
vanced nations. Technological mastery is indeed a passport to deci-
sion-making power.

Technology and Decision-Making

Modern decision-making takes on the values, biases, and dyna-
mism;s associated with technology. One must ask whether technology
inherently fosters elitist modes of decision-making. The answer to this
question will reveal what degree of participation one deems possible in
planning. That is, if one believes that sound decisions can be reached
only after analysis by “experts,” it is futile to preach democratic
participation. If. on the contrary, one concludes that technology itself
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makes it possible for decision-makers to “go to the people” to learn
their wishes. then N0 excuse esists for elites to restrict access to their
special in formation; to do so congtitutes a breach of the develop-
mental promise. Some contend that today’s problems are so complex
thai only specialists know how to define problems and list possible
solutions. Others retort that this very complexity condemns elitism to
failure and makes it necessary for the presumed beneficiaries of
technology 1o express their values and aspirations before choices are
made. This scrious question is cited here merely to suggest how wide is
i he scope of technology’s impact.

“Oreanic” and “mechanistic” approaches to decision-making
contrast sharply. Conventional decision-makers are fond of briefirgs
inwhich their- advisers “lay out the range of options.” Yet this prac-
tice systemarically excludes holistic considerations not amenable to
encapsulation in briefings or catalogues of options. Furthermore, in
such conftictual domains as politics, persona life, and corporate
cxistence, the emotions, fears, and percelved threat of actors are
crucial variables affecting decisions; yet they are eliminated from
mechanistic processes.” Organic debate and interaction, on the other
hand, are the normal preludes to sound compromises and decisions.
The question is whether technology’s proper dynamism is compatible
with these modal values in decision-making.

Feedback operations are essential. One may plausibly argue that
to structure feedback is merely to assure that any participation elicited
will be a mere “reaction” to what is proposed. To propose is thus, in
effect. to impose, inasmuch as those who plan initial arrangements do
not provide for a feed-in at early moments of problem-definition.
Feedback prevents nonexperts from gaining access to essential param-
eters of the decision »nrocess before these are congealed. Some reject
this portraval and ingist that initial formulations of problems and
alternative solutions are themselves the product of some prior ex-
change in which a first round ot feedback leads to a second round of
feed-iri, and so on. Whatever be one's position, one stark - onclusion
emerges. The technological feasibility of circulating information and
counterinformation conditions decisional modes.

Technology tends to privilege decisions based on will. Thanks to
technology, new products, processes, and systems can be willed into
existence. But technology can neither geneiate, nor perhaps even
tolerate. the play of several qualities essential to good decisions:
compassion, a concern for justice, intuition, or empathy. As deci-
sional procedures come to depend increasingly on technology, the
danger arises that decision-makers with a strong will to power will
gain alarming advantages over peers whose primary allegiance is to
justice or compassion. That this danger is neither illusory nor remote
Isiilustrated by recent trends in medical and genetic technology as
applied to social engineering.”
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Tecknolegy and Alfienation in Abundance

Aristotle warned long ago that “the amount of property which is
needed for a good life is not unlimited.“” He qualified Socrates
dictum that “aman should have so much property as will enable him
to live temperatelv, which is only a way of saying ‘to live well.“” For
Aristotle, the good life includes both temperance and liberality-the
refative emancipation from want. The two must be conjoined, for
otherwise ““liberality will combine with luxury; temperance will be
associated with toil.””** This evocation of luxury suggests an inter-
esting line of reasoning adumbrated in Luxury and Capitalism by
Werner Sombart, one of whose conclusions is that .apitalism was
made dynamic by the quest for luxury. Veblen's The Theory of the
Leisure Class 1s largely a variation on the same theme. Significantly,
both works claim that capitalism became truly dynamic when it
harnessed technology to production. At first, technology allowed
those owning capital goods to enjoy luxury, of which leisure is merely
one socialy conspicuous form. Over time, however, technology made
tuxury and its surrogates available to mass consumers. The dissem-
inatien of comforts and ornaments had a deep psychological effect.
In eariier times only the idle rich were struck by that special ennui
which affects those who have savored every luxury and found them all
equally unrewarding. Now, however, it became possible for the
masses to experience the boredom and alienation that come from
striving, obtaining, and remaining unsatisfied. So long as the majority
in any society- lacked enough goods to be sated-or even plausibly to
imagine :hat their happiness lay in the possession of goods-they were
sheltered from this particular form of suffering. The meaningfulness
of their lives could not realistically be thought to reside in superflu-
ous material satisfactions. The only material satisfactions they could
realistically enjoy came closer to primary needs-biological, psychi-
cal, or spiritual. The opposite of alienation, however, is not satisfac-
tion but meaningfui living. And here centers the revolutionary impact
wrought on the human psyche by technology: It has stripped societies
and their members of their sourc-s of meaning. iretechnological
societies derived their meaning from synthesis, whereas technology
has destroyed the basis for any synthesis other than its own, which is
dry and sterile. Technology need not have wrought this destruction,
but historically it has. One glimpses the cultural drama entailed here
in such development novels as Cheilkh Hamidou Kane's Ambiguous
Adventwre’® or Chinua Achebe’s Things Fall Apart.” The same
phenomenon has been eloquently “filmed” in words by sociologist
Benjamin Barber in his recent study of technolegy and Swiss can-
tons.'* Earlier literary portraits are found in such nihilistic novels of
the nineteenth century as Turgenev’s Fathers and Sons. Here the icon-
oclastic hero, Bazarov, enthusiastically tears down all conventional
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vaiues berause he holds in his hands a new substitute, science. Finally
he makes along train journey, carrying nothing but a suitcase filled
with straw. When his baggage is discovered by those he formeriy
taunted, Bazarov embarrassingly replies that he cannot go through
life carrying an empty suitcase. The empty suitcase-a fit paradigm of
the spread of alienation in “developed” countries!

Galloping alienation is the price exacted of societies which pur-
sue rechnoicgical success competitively. Thus pursued, technology
reduces the totality of human meaning to those of its elements which
are amenable t© problem-solving. Widespread alienation is an elo-
quent sign that the meaning of life hitherto supplied by cultural belief
systems cannot be replaced by technology. Psychologist Erich Fromm
pcints to the equally dehumanizing effects of both “alienation in
affluence” and “aienation in misery.’”'* His perception stands valid
even in the face of the conventional retort that “it’s better to be rich
and miserable than poor and miserable.” What psychologists have
learned of relative deprivation suggests that even if poor individuals
harbor no hope for personal improvement, the mere vision of a “bet-
ter* materia life on the horizon gives them grounds for escape in
fantasy. This form Gf relief is no longer available, however, to those
whose mererial fanasies have nowhere eise to go. Nevertheless,
vicarious identification with ‘‘successful’’ people, especialy those
who have climbed the ladder from one's own social origins, provides
an aliernative outiet 10 fantasy.?®

Hence technology is critical to development for four reasons:. (a)
technology IS a resource and the creator of new resources; (b) it isa
powerful instrument of social control even as it offers deliverance
from underdevelopment; (C) it bears on the quality of decision-mak-
ing to achieve social change; and (d) it constitutes a central arena
wherein new meanings must be created to coutnter aienation, the
antithesis of meaningful living.

It is no exaggeration to portray technology as a specia unive rse
of its own Part One now explores this universe, especially those o, its
characteris:ics which bear directly on development.







Infrocuciion

Ali sccieries express their practical skills in varied technoiogies, rang-
ing frcm tools to building plans to preferred ways of diagnosing
problems. Before development became a universal goal, most so-
cieties supordinated technological virtuosity to other values such as
harmony with nature, ritualistic correctness, or the protection of
existing authority structures. Truly, the dominant and pervasive role
plaved by technology is unique to modern societies. Because it is
linked directly to science, which has high prestige value, and thanks to
its demonstrated practical utility, modern technology enjoys lofty
status in the constellation of contemporary social vaues. And modern
societies are the breeding ground of those technologies whose impact
on development is greatest.

The Matrix of Technology: “Modern” Societies

Historians of science agree that special circumstances in Western
Europe gave birth tco modern science and technology.” The adoption
by the West of the technological mentality as the primary mode of
problem-solving is thus an untypical response given by one set of
societies to common challenges issued to al by the forces of nature.
To overlook this fact is to disqualify oneself from correctly assessing
the impact of ““Western’” technology on other lands. But even without
assuming that the Western response to challenges posed by nature is
aberrant, one must acknowledge the important fact that the organiza-
tion of society along dominantly technological lines is an event of
comparative infrequency observed only in recent history.

All human societies display an “existence rationality.'” What-
ever may be their information-processing capacities and effective
access to resources, all human groups devise concrete strategies which
enable them to survive, to protect their identity and dignity, and to
assert whatever freedoms they can muster over nature, over enemies,
and over destructive social forces at work within their own bound-
aries. These strategies, taken as wholes. congtitute their “existence ra-
tionality.” Even communities which attempt to solve problems by
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consulting ancestors or propitiating fertility gods employ a strategv
whichis. inatrue sense, rational: it rests on some proportion between
avatlable information and resources and perceived vital needs. The
¢lobal diftusion of modern technology- tends to standardize the
“existence rationality”’ of all societies around specificaily Western
notions of efficiency, rationality, and problem-solving. This growing
standardization is crucial because modernity is not the mere presence
of factories bur rather a new outlook on factories, whether or not they
existed before. Thus in societies which are modernizing, not only
factories but also the technological approach to life itself gradually
vome 10 be viewed as normal. Yet both factories and technology
remain alien to experiential landscapes in nonmodern settings. Most
value conflicts in technology transfers from “developed” to “‘less-
developed™ countries are traceable to two facts: (a) that modern
«acieties are the historical matrix of the technological mind, and (b)
thai the very modernity of such societies makes of them breeding
grounds for technology. The road to modernity necessarily passes
through technology. Indeed, as John Montgomery writes, “Technol-
ogy almost certainly offers the best hope of improwving the quality of
life in the developing countries.”’

There exists, it must be added, a value universe which is proper to
modern technology. The value content of this universe must be laid
bare before one can properiy assess the impact of technology transfers
on “recipient” societies. The reason is that the value impingement of
technology on these societies is twofold: some impacts are directly
traceable to technology’s inherent values and others to the channels
through which technology circulates. The purpose of Chapter One is
to analyze the ambiguous character of technology as a value universe.



Technology is cwperienced as ambiguous for two reasons: (a) modern
technology is simultaneously the bearer and the destroyer of precious
human values; and (b) aithough it brings new freedom from old
constraints imposed by nature, tradition, or ancient social patterns,
technology aiso introduces new determinisms into the life of its
adepts. This twofeld character of technology needs to be “peeled
away” in phenomenological fashion: beneath its surface characteris-
tics, technology’s ambivalent core must be unveiled.’

Technology: Bearer and Destroyer of Values

Four basic values are embedded in contemporary Western technology.?

The first is a particular approach to rationality. For the Western
technological mind, ““to be rational” signifies viewing every experi-
ence as a problem which can be broken down into parts, reassembled,
manipuiated ja practical ways, and measured in its effects. The West
isindiffrrent to what older traditions term truth. Speaking epistemo-
logicaily, verifiability nas supplanted truth.

E ance attendsd w colloquium in Montreal at which a scholar from
India made as.riking statement which iliustrates divergent views of
raiionzi.: . One seminar participant observed that “the East needs the
West and t e West needs the East, but the East is not very dynamic,
and its wis:lom is static. What the West gave the East was the ability
to change ¢hings and e.;ira.;t more out of nature, to mobilize human
effort so that it can lead to greater results” The Indian scholar
replied: “You Westerners insist on the need to live and think on the
historical level, But those of us who still attach importance to the
Hindu approach to reality have tended to live rather on the mythicai
level. We believe rhat the mythical level is no less real than the
historical level.” This person was in effect saying: It is ethnocentric
for Westerners to assume that historical rationality is more real than
other realms of cognition simply because its elements are amenable to
direct observation. Tine Indian scholar further asked: “Does not the
West too have a profound need for meaning, myths, and symbols?
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Perhaps Western societies are so susceptible to ideological and
svmbolical manipulation because they operate in a vacuum of
mvths.”” An Important value judgment emerges here: that Western
rechinology is reductionistic in its approach to rationality.

A second value embedded in Western technology isitsparticuiar
viewpoint on efficiency. Efficiency is a general relationship, and its
dynamics can be laid bare by analyzing a specific expression drawn
frontind siry, that is productivity. Production looks to the amount
of final ourpui; productivity, to some proportion between what is put
In and what comes out. Like efficiency, productivity is gauged b+
comparing the product obtained with amounts of labor, capita.!,
machinery, or time invested. Measures produce various comparisc:ns
between input and output, including composite evaiuations Of total
input and tcial output. Whoever thinks about efficiency makes
judgments regarding what to include and what to exclude from com-
parisons made. As economists would cay, certain elements are treated
as “externdities’ to the efficiency calculus, while others are labeled
“internalities.”

To illustrate: Factory managers in the United States did not, until
recentiv include antipollution expenses in their benefit/cost calcula-
tions. , .. lution was treated as a mere “externality.” The exclusion of
this and similar values is eas; to explain: Given the socioeconomic
system within which Western technology matured, the production of
goods by firms was treated in accord with a profit-maximizing calcu-
lus. Quite logicaly, therefore, important social values were sys-
tematicailv excluded. Behind this form of reasoning lies a mechanistic
engineering mentality.

This mentality contrasts sharply with approaches to judging
efficiency not yet dominated by Western technology.” One different
mode o: thinking is reflected. for example, in the behavior, as late as
1958, of two Bedouin tribes in the Sahara, the Ouled Sidi-Aissa and
the Guled Sidi-Cheikh, who spontaneously incorporated their Muslim
beliefs and ethical values into their conception of efficiency.” Al-
though they did not use the term, the “efficient” way to work, for
them, was one that allowed them time to recite Koranic prayers seven
times daily =nd to reduce their expenditure of physical energy during
Ramadan fasting periods. Similarly, the “efficient” path along which
to lead their flocks to pasture was not the shortest route but one that
provided occasions for them to practice Koranic hospitality toward
the poor along the way. These tribes had thus “internalized” religious
and ethical values in their assessment of “efficiency.” In fact, most
non-Western societies continue to make a calculus of efficiency which
internalizes religious, kinship, aesthetic, :zid recreational valuesin the
performance of “economic” activities like agricultural work and
hunting or fishing expeditions. “Modern” societies, in contrast, treat
such values as “externalities.” One cannot estimate the impact of




The Two-Edged Sword 19

Wesierniechnologie. on non-Western societies without adverting
explicitly to this difierence.

A third value of Western technology is its predilection for the
problem-solving stance in the face of nature and human events. By
definition technology is interested in getting things done; consequent-
I'<, it breeds impatience with contemplation or harmony with nature.
It aiso breeds impatience with the stance of indifference, passivity, or
resigniation in the presence of perceived problems.

At times developmental change may entail guite revolutionary
political struggles. But the problem-solving stance favored by tech-
nology differs totally from the revolutionary “problematizing”
stance. This important difference is repeatedly invoked in the writings
of th= Brazilian educator Paulo Freire” According to Freire, one can
know truly onlv to the extent that one ‘‘probiematizes’ the natural,
culiural, and historical reality in which one is immersed. And how
does ‘“problematizing” differ from technocratic “problem-solving”?
Inprohlem-solving, an expert steps back some distance from reality,
breaks it into and analyzes it.s component parts, devises means for
solving difficulties in the most efficient way, and then dictates a
strategy or policy. This approach, Freire contends, distorts the
organic totaiity of human experience by reducing it solely to those
dimensions which can be treated as mere difficulties to be removed.

To problematize, on the contrary, is to engage an entire populace
in the task of codifying its total readlity into symbols capable of
generating critical consciousness and empowering them to alter their
relations with nature and social forces. Problem-solvers who break
reality down into parts remain outside viewers of that reality and are
unable to grasp the totality surrounding them. But problematizers see
themselves as part of that totality; in addition, that totality is itself
subject to the influence of their own actions once they gain a new
critical understanding of it. The reflective group exercise of problem-
atizing a common social or historical condition is rescued from
narcissism only if it thrusts all participants into dialogue with others
whose historical vocation is like theirs, that is, to become trans-
forming agents of their socia reality. Thus do people become, in
Freire's terms, “subjects’ instead of “objects’ of their own history.
By adopting the “problematizing” stance, one perceives the totality
of outside relationships. This is the prelude to viewing oneself as a
socia actor capable of transforming oppressive redlity.

The problem-solving stance so essential to the technological
mentality contrasts sharply, therefore, with two antithetical postures:
the indifference to problem-solving of those who are passively
fatalistic and the politicized “problematizing” of revolutionary
change agents. This opposition explains why both “traditionalists’
and “revolutionaries’ find themselves ill at ease in the face of tech-
nology. Importing technology to “less-developed” societies can be so
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traumatic because ii provides new legitimacy and new rewards to
fragmenting modes of problem-solving.

A fourth value carried by technology is an exaggerated Pro-
methean view of the universe. Natural forces as well as human insti-
tutions are viewed by adepts of technology as objects to be used and
manipulated; indeed. the value of their existence is equated with their
usetulness, that usefulness in turn being rendered or conferred by a
force which enables men to control and change nature. technology. In
contrast, most traditional societies presuppose some kind of harmon-
lous compact with nature and its forces and seek to minimize the
damage done to life. Plant life, for example, was so precious to
American Indians that when a man stepped on a plant or bruised a
statk of wheat it was his duty to make a ritualistic invocation to nature
to express regret for violating life. He felt a deep kinship with the
nature be was hurting and a sense of responsibility for the harm
wrought, even if his actions were necessary for his survival.” This
stance is the polar antithesis of the exploitative Prometheanism which
so deeplv characterizes Western technology.

Technological innovators do not intend, of course, to destroy
pre-existing values; their overt aim is merely to solve some problem
more efficiently, to produce goods or provide services according to
different standards of quantity or quality than before. Nevertheless,
simply by acting as innovators, they cannot avoid tampering with
prior values. Worse still, they shatter the fragile web which binds al
the vaiues of premodern communities into a meaningful whole.

in localities only dightly affected by Western technology a close
nexus still exists between normative and signifying values, between
rules for action and symbols conferring meaning. “What ought to be
done’ in such domains as family relations, work, commercial ex-
change, and dealings with leaders is intimately related to the images
society adopts to explain to itself the meaning of life and death. This
nexus is absent, on the contrary, from developed societies, where no
unifying vision of life's total meaning is shared by al and where, in
fact, the opposite is true: society exhibits great tolerance toward a
plurality of significative values. To illustrate: A devout Mormon
businessman in the United States obeys the same professional ethic as
his agnostic counterpart. Yet, although the norms guiding their
respective professional behaviors are the same, the ultimate signifi-
cance attached by each to these norms differs. The Mormon works
hard and remains honest in order to “do God's bidding,” whereas the
other’s motive is ssimply to “play the business game fairly” and avoid
losing his good name. The gap separating behavioral norms from
deeper symbolic meanings poses few overt problems in industrialized
societies. The opposite is the case, however, in transitional societies.
A fuller understanding of that gap is important, therefore, if we are to
gauge the full impact of imported technology on their social values.
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Whereas in less-developed societies a high level of integration
exists between normative and significative values, economic activities
are fragmented. A large number of production units-individuals,
families, or viilages-operate quite independently of others, and little
coordination of effort or specialization of tasks is required. The
opposite condition prevails in “developed” areas. There the basic
symbols which explain history, life, and personal destinies have no
link to norms for action, but economic activity is so highly integrated
that the aurarchic subsistence of small units becomes practically
impossible. Ultimately, the importance of the nexus between norms
and meanings lies in this: In traditional societies work is a cosmic act;
in developed societies, a specialized function.

Through modern technology traditional societies receive change
stimuli which directly challenge their normative values. These chal-
lenges take the form of models for doing things differently-planting
crops, educating children, or practicing hygiene. Likewise, new goals
of human effort are suggested: to earn cash, to build a “better”
house or eat more food, to gain greater mobility. Proposals for
change raise an existentia question: Should members of society
continue to act as before or modify their behavior norms? Because
traditional behavior norms are founded upon, and derived from, a
given universe of explanations, however, to challenge norms is ipso
Jacto to attack the underlying belief system. | recall witnessing the
rapid deterioration of a father’s authority over his sons during the
Algerian war of independence because food scarcity forced his sons to
take salaried jobs with a French road-construction gang. And his
degree of control over his wives lessened because the French govern-
ment organized in 1958 a referendum to induce the Arab populace to
keep the French in power. The French pressured Muslim women into
voting in this referendum. Even in small Saharan towns, the referen-
dum campaign had a shattering impact on the Islamic values of the
community. Many women had never before taken part in any activity
outside home and family. In the very process of modifying behaviora
norms, the referendum attacked the symboiic system of the society: it
shattered the nexus between normative and significative values.

Once this nexus is shattered, affected societies must choose
between two demoralizing options. The first is to adhere to ancient
signifying values even if these are contradicted by behavior norms
which increasingly determine daily practical activity. Such fragmenta-
tion is psychologically damaging to people accustomed to attaching
cosmic meaning even to simple actions carried out in the home, in the
field, or on the pathways. Because serious identity problems are posed
by inducements to new behavior, change frequently tends to be either
rejected outright or embraced too uncritically. Both reactions produce
damaging consequences. Although certain Western writers fondly
praise “achievement orientation” and the “spirit of initiative,"’ in
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many socicties both are moral aberrations as reprehensible as theft
an.criminalneglect are in others. In short. the first option open to
“transitional” societies is to live in a state of value fragmentation in
which their cherished meanings are daily violated by new rules of
action.

The second choice theoretically open to them is to fashion a new
coherent nexus beiween meaning values and rules for action. Such a
synthesis is practically impossible, however, in the short term. How
can zroups experiencing modern technology for the first time quickly
create a new synthesis of meaning and practical norms when advanced
countries themselves, after two centuries of familiarity with tech-
nigue, have proved incapable of devising a wisdom to match their
sciences? Western societies do not provide a valid framework of
broad geals within which to evaluate science or technique. As Danilo
Delei writes, “We have become experts when it comes to machinery,
biut we are stilt novices in dealing with organisms.””

Societies initiating themselves to modern technology lack the
long familiarity with science and technology which might enable them
to make a new synthesis between these and their ancient wisdoms.
And they have no realistic hope of preserving unity in their world of
values by uncritically assimilating new techniques. Therefore, they are
condemned to social disruption unless they can successfully involve
their entire populace in decisions regarding woierable value sacrifices
to be made in accepting proposed change’ No less necessary is a
different mode of impingement on affected communities by external
change agents, who need to learn how to respect the inner core of a
group’s “existence rationality.” Vaues which are essential to a
group’s id :ntity and dignity are the core of its existence rationality or
strategy frr survival. At stake in social change are values more basic
than divergent perceptions of rationality, efficiency, or problem-
solving. vving for supremacy are two competing visions of the
“dynamism of desire’ which €licits personal energies required to
“make society work.”” Desirc is the arena where acquisitive urges of
individuals are reguiated by norms of socia legitimacy. One best
understands the dynamism of desire by comparing limits placed upon
desires in pretechnoiogical and technological societies. More specifi-
cally, it is necessary to examine the changes which occur when tech-
nology. bearer of a new dynamism of desire, impinges on societies.

Technological levels prevailing in non-Western societies did not
allow them to achieve high degrees of productivity, that is, to extract a
high ratio of new wealth to inputs of effort or invention. As a result,
these societies aggregated only limited resources for consumption by
their members. Both symbolic and normative value structures had to
accept these constraints as givens. Resources were neither abundant
nor inexhaustible, and little likelihood existed that they could increase
significantly within the lifetime of one generation. Accordingly, social
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norms goverinng access 10, and use of, resources had to be based on
one of three valugs: equity, hierarchy, or priority needs. All three
dictated a curbing of desire and of the acquisitive spirit. Were the
brake:; on desire remroved, individuals would make dangerous claims
on astatic end limited pool of resources. To legitimate persona
acquisitiveness could ruin a hierarchic social system or shatter the soli-
darity binding Kin, one to another, in patterns of reciprocal obliga-
tic-s. Torosier the acquisitive spirit of competitive individuals by
le_:timating it would produce what game theorists call a zero-sum
game. in which any material gains obtained by competitive individuals
would be won at the expense of those remaining in dire need.

This image o+ a normatively limited dynamism of desire depicts,
with some qualifications, the conditions found in most non-Western
technological societies. Upon its arrival technology becomes the
vector Of the virus of ucquisitiveness, thereby shattering the delicate
halance between social restraints on desire and effectively available
resou.ces. Technology undermines the norms of need-satisfaction
which have allowed countless societies to survive. Yet it is far easier to
senerate NEW aspirations than to augment resources. But once norma-
tive constraints or: desire are removed, even if resources do increase
thanks 1« technology, surviving socia institutions and normative
structures can no longer assure that increases are not appropriated by
a few ar the expens: of the many.

This traumatic disturbance of the finely calibraied dynamism of
desire in non-Western communities occurs independently of the in-
tentions of those who channel technology. Technology atjacks the
principle of cohesion which wove the value universe of pre-industrial
societies into a unified fabric. It also undermines the view of nature
such societies have, the meaning they assign to work, to time, to
authority, and to the very purpose of life. Under the assault of tech-
nology, work can no longer be seen as sharing in the creativity cf
nature or as expressing cosmic relationships; it becomes the mere
performance of a task whose only meaning comes from the external
rewards, usually monetary, attached to it. Similarly, time can no
longer be lived as a rhythm of maturation cycles but must instead be
endured as a succession of atomistic moments to be used efficiently
and profitably. Kinship and other intimate relationships become sub-
ordinated to criteria of performance or power. Authority itself,
formerly legitimated in stable patterns by meaningful symbois bring-
ing vicarious satisfactions even to those lacking power, becomes nego-
tiable and subject to laws of “competition.”

The process which produces these changes is one of pervasive
“‘commercialization”’—of friendship, of procreation, of love, of part-
nership. That deep -ucial bond which writers like Mauss, Dillon,
Perroux, and Titmuss'® cal the “gift relationship” is irrevocably
destroyed: all exchanges are henceforth governed by the law of
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interests. Creative acis dictated by love, spontaneity, or esthetic
fervor-what existentialist philosophers call “gratuity’‘-and the
fulfiliment of “social obligation’’ in the twin senses of duty and the
creation of personal “bonds’ are banished from social intercourse. In
a word, modern technology is a powerful vector of the acquisitive
spirit.

The major impact of technology, however, is that in the fina
instance it reifies al values. Technology hears within itself powerful
determinisms. There is no need to review here debates on the “tech-
nological imperative’ occasioned by the publication, in English, of
Ellul’s The Technological Society. '' Yet no inquiry into the role of
technology in development can ignore this paradox, that while tech-
nology frees societies from old constraints it creates new determinisms
as well.

Freedom from Old Constraints, or New Determinisms?

An inner force drives technology to render actual everything which is
possible: this is the redoubtable “technological imperative.” Lord
Ritchie-Calder comments on a contract once given to the University
of Michigan to study the feasibility of a planned city of 60 million to

be built north of Bombay:

You know what happens when enthusiasts get busy on a “feasi-
bility study”-They prove it is feasible! And once they get to
their drawing boards, they have a whale of a time. They design
skyscrapers above ground and subterranean tenements below
ground. They work out how much air can be spared and hence
how many cubic feet of breathing space is required for a family.
They design “living-units’ which are just hutches for battery-fed
people. They design modules and clamp them together, pile them
up like kindergarten bricks. They lay on water and regulate the
sewage-water and sewage, in this case, for 60 million people—
on the now well-established principles of factory-farming. And
when they have finished they can prove that this is the most eco-
nomical way, cost-efficiencywise, of housing people. | hope that
project has been scotched; | did my best to convince my friends,
with influence, in India. | asked them, for instance, how many
mental hospitals they were providing for the millions who would
go mad under these conditions.!?

The protlem is genera: means tend to usurp the place of ends:
processes express their ¢wn dynamisms apart from goals they are
meant To serve. Proving that any idea can be trandated into an arti-
fact constitutes for many engineers or chemists a challenge they find
irresistible. Momentum builds up within research ingtitutions for
them to do something mainly to prove that it is possible. And much
irresponsible technological tinkering is encouraged by the benevolent
attitude towards change which prevails in “developed” societies,
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whose general bias favors the view that what is new is necessarily
better. Technoiogical researchers embrace this bias-and are re-
warded by society for their efforts! This bias gives them a vested
interest in perpetuating the “technological imperative,” that is, the
tendency of technology to impose itself independently of larger
purposes. A few moderns may,, it is true, remember that Leonardo
da Vinci refused to communicate the plans of certain inventions (e.g.,
submarines. to princes or to develop working prototypes after his
designs had been perfected.”” They may aiso praise the wisdom of
ancient Chinese rulers who chose to use gunpowder not for warfare
but merety for fireworks on ritual days. In past centuries, however,
technology had not yet become the object of a near-idolatrous socia
cult. Thus technology’s “imperative” is traceable not to anything
intrinsic in technology but to the infatuation of contemporary human
beings with their own credtivity.

Eiiul is often accused of overstating the autonomy of technology.
His retort is that technology need not be deterministic, smply that in
fact it operates powerfully in the direction of determinism.” Unless
those who would harness technology to humane tasks correctly assess
the strength of the technological imperative, they will be unable to
gain mastery over change processes. The history of military research
in the United States attests to the mystifications surrounding conven-
tional arguments for technological expenditure.” Champions of ex-
panding military research often claim publicly that the main benefit
derived from their efforts is the spinoff application of their tech-
nological findings in civilian sectors. Such spinoff is, however,
modest in scale compared to total investments. Even in purely
economic terms it would make more sense to focus research and
development energies directly on civilian problems the solution to
which is anticipated rather than to hope for spinoff from military
research. Yet potent vested interests promote such technological
pursuits, thereby providing employment to countless technicians.
Notwithstanding the claim that it brings a “competitive edge’ in
weaponry, military technology is an insatiable Moloch: “technologi-
cal perfection’ is never reached. On the contrary, competition dic-
tates that “it is feasible; therefore, it will be done.” Ultimatiely, the
technological imperative can be moderated only if the technological
cost/benefit equation is radically altered. One must internalize new
externaiities.

Externalities

According to economists, an externality is any value or
consideration which does not enter a cost calculus.'” Why did
dramatic crises have to erupt before the US public began to under-
stand that factories or weapons dangerously contaminate the armos-
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phere? Because survivai and clean air were treated by policy-makers
as “‘externalities”; that is, for the specific purpose of making
production decisions, such values were deemed irrelevant. But the
sociai, psychological, and ecological costs of any economic or tech-
rological activity are never irrelevant; they determine the very desir-
ability of ihatactivity. Numerous values formerly treated as exter-
nalities need to be internalized if sound socia decisions are to be
reached.

The principle of responsible internalization is illustrated in the
case of auto safety. 3o long as saleability and luxury appeal were
rreated a@s major “internalities,” auto designers could treat safety as a
mere “externality.” They could do likewise with fuel economy if they
could plausibly assume that gasoline would remain plentiful and
cheap. Once fuel economy became paramount, however, and public
pressure grew to provide greater safety in vehicles, new constraints
became “‘internalized,” leading not only to different designs but also
1o anew economic equation measuring costs and benefits. The lesson
is clearly that the technological imperative will lead to excessive deter-
minismunless resistance to determinism becomes an internality in any
decision about technology.

Once the notion of countering determinism becomes an explicitly
internalized goal, planners will conclude that certain technological
applications must ~ot be adopted and that others should be slowed
down or redirected. Technologica! research and development wili
continue, to be sure, but will nc: e alowed to proceed unchecked on
the assumption that they insure ncthing but unequivocal benefits.
Most decision-makers lack tn2 wisdom to match their sciences. There-
fore, the beginning of wisdom consists in not rushing headlong into
further technological pursuits regardless of social and human costs.
At stake, finally, 1sthe capacity diverse societies possess to absorb
technologies which are simultancovisly creators and destroyers of
social values.

Resistance to determinism is r:...: the only externality needing to be
internalized. Other mgjor deveiopiiental values are also internalities:
equity, cultural diversity, ecological healih, and reduced dependency.
Societies can begin to harness technology to proper ends only if they
understand that technology is simultanzously a universe to be created
and an artificial context for their economic and organizational rear-
rangements. It is so difficult to control technology or to dominate
nature without damaging it because the Promethean spirit is so
powerfully seductive. ‘The domination this spirit promises deceives
peopie into treating technology as its own justification.

If moderns continue to treat their own creation, technology, as
they have treated nature in the past, they will not escape technological
determinism. Indeed, adopting a Promethean stance towards technol-
ogy forces one to rely on still more technology in order to control
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technology iiselt: thisis the “technological fix” mentaiity. Men have
used rechnology to conquer nature. Had they respected nature in the
past, however, they would have devised technologies quite different
from thaose they actuaily produced. They will make similar mistakesin
their efforts to moderate technologicai growth unless they repudiate
the stan~= of untrammeled exploitation. Like nature, technology
cannot e contro lled with impunity unless it is first respected, for
technologv-—like nature-imposes its own rhythms. Machines, tools,
and computers should not be made to do more than they can do, !est
they impose iheir logic on those who tend them and mechanize their
makers. Analogies abound in the arts. Sculptors respect their tools—
chisals and hammers-and musicians theirs; that the tools and instru-
ments are of human manufacture is no excuse for abusing them.
One can learn to respect technologies by designing them to last and to
express esthetic as well as functional values. Such a respectful attitude
is the antithesis of the cult of technological obsolescence and of pure
funciionality which presently dominates. Indeed “developed” soci-
eties have ravaged so much of nature’s beauty that they cannot live
without new forms of technological beauty to take its place. A
minority of architects and designers, it is true, has aways advocated
making beauty an “internality’” in the design of “functional” ob-
jects-dwellings, furniture, office equipment, and tools. In the main,
however, their efforts have been viewed by manufacturers and by the
public as luxuries. But simplicity, beauty, and durability in everyday
technologies are not iuxuries. they are no less important than utility or
efficiency.

A liberating imperative must oppose determinism by making
technological design the choice arena where sociai-value externalities
get internalized. But if the effort is to succeed, efficiency itself will
have to be redefined.

Redefining Efficiency

The notion of efficiency which governs decisions in hundreds
of work sites is that born in the engineer’s mind. Efficient operations
are measured by comparing inputs in energy, time, or money with
guantified ouiputs. In the words of one dictionary, efficiency is “the
ratio of the useful energy delivered by a dynamic system to the energy
supplied to it.” Because technology has operated iargely in closed
circuits where engineering values were unquestioned, it has become the
arena par excellence where efficient solutions are defined without re-
gard to social externalities. The bankruptcy of this procedure, how-
ever, dailv grows more apparent.

At least three values must now be internalized in any efficiency
calculus: the abolition of mass misery, survival of the ecosystem, and
defense of the entire human race against technological determinism.
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Noteworthy exampies of organized technological activity in which
broad social externaiities are internalized in decisions already exist.
One is the national policy of the People’s Republic of China, which
overtly incorporates political criteria in its choices of technologies.
“Politics is in command” is the watchword of the process. Palitics is
inierpreted to mean the constellation of basic values to be fostered:
social equality. the diffusion of revolutionary consciousness, the
“serve the people” ethic, and respect for those who perform menial
tasks. (More will be said in a later chapter on the Chinese value
structure as it affects technology.) Other examples of redefining
efficiency are the efforts made by advocates of “radical,” “inter-
mediate,” and “soft” technology in many societies.'” At issue hereis
more than a new definition of efficiency: the struggle is against the ty-
rannical hold which the engineering cast of mind continues to
exercise on the thinking of designers and technicians. Conceptualy,
what is required is not unciear, but it is difficult to implement. Huge
vested interests, no: the least of which is the intellectual security
produced by two centuries of thinking in familiar patterns, stand in
the way. Most moderns simply do not know how to be efficient
without destroying the environment, alienating workers, or reinforc-
ing technological determinism. Out of habit they judge the efficiency
of machines and processes by systematically excluding important
socia values. The balance is difficult to redress because a host of
problems press for solution on the old terms. This is why efficiency
needs to be redefined via political consultations which bear directly on
value priorities and the allocation of social costs. It is no longer
correct to label some procedure efficient if it exacts intolerable socia
costs, proves grossly wasteful of resources, or imposes its mechanistic
rhythms on its operator.

Comparisons must be made between total inputs and total
outputs in the functioning of any technoelogy, for technology itself, as
presently utilized, is alarge part of - = very problem to be solved. It is
obvioudy futile to look to some iew technological priesthood of the
wise for salvation, as Saint-Simon did a century ago. What is needed
isanew breed of technicians and engineers who, if they are not them-
selves philosophers, are willing to trust the philosophical judgment. of
common citizens in the political arena. Paradoxically, decisions about
efficiency will need to be conducted in a consultative mode which, at
first glance, seems inefficient.. But a new balance must be struck be-
tween obeying the “inner” efficiency demands of technology’s logic
and the “external” demands imposed by the higher logic of social-
value enhancement. The difficulty to be faced is like that -which con-
fronts agricultural extension agents and other pedagogues of social
change.” If their objective is solely “to get the job done,” they will
tire of waiting for peasants or “underdeveloped”’ counterparts to be
able to “do it right.” Yet if extension agents merely do the job them-
selves and go away, they doom their own efforts to failure by leaving
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no one behind who knows how to “do it right.” Or, in situations of
more formal education, where pupils have been taught to perform
rasks by imitation or rote, the “getting the job done” approach falls
prey to mystification on two counts. First, learners will not assimilate
the reasons why things are done in the technological mode, and second,
they wili not be ab'e to integrate technique into their own universe of
vajues, The lesson is simple: time seemingly “wasted” in consultations
on how o “*internalize’’ value “externalities’ is, in fact, no obstacle to
efficiency. The opposite is true: time spent thus is necessary if utilizers
of technology are to become masters of their tools. But, one may
plausibly object, even if this objective is sound, insuperable problems
of measuremeni are involved. After all, are we not totally ignorant cf
how to compare human costs with reified problem-solving outputs?

No answer can be given except by tracing the connection between
methodological and value questions. Social scientists studying social
change often invoke difficulties of measurement to justify ther
posture of ignoring the value questions. An analogous problem is
encountered in the realm of social auditing.'” A parale difficulty is
faced in redefining efficiency in practical ways. Measures for compar-
ing qualitative value costs and quantitative outputs are doubtless lack-
ing, but no iess debilitating is the influence of the attitudes held by
engineers and their consuming public regarding changes in the effi- I
ciency eguation. This obstacle blocks change in many realms: rela-
tions vetween medicai doctors ind patients, between educators and
studenis, and between experts of all types and the supposed bene-
ficiaries of their ministrations. The redefinition of efficiency would
strike a damaging blow to many vested interests. It would first under-
mine the claim that “experts’ know more about important issues
than nonexperts. 't would, moreover, require of producers that
production be rendered not merely socially responsible but positively
enhancing of larger societai values. These demands may reduce the
benefits of producers or limit the maneuvering room they enjoy to
achieve an edge over competitors.

The past history of technology renders the task doubly difficult.
Had modern technology evolved from the laborious trial and error of
peasant masses and been subsequently refined by technical elites, a
socially responsible efficiency calculus might be founded on appeals
to justice. But the history of technological development renders any
such appeal implausible, for technology was historically devised by
the creative efforts of a small number of €ite mavericks. Now,
however, in the name of redefining efficiency, their successors-the
class of technicians-are asked to dilute their influence early in the
decision-making process. Most technical “experts’ will not willingly
share their hard-won, and recently acquired, political power with the
general public. To suggest that they do so isto call for a new kind of
Copernican revolution!?”

Disagreements exist as to the best institutional ‘ccus of effi-
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ciency. Many who are aarmed by waste in governmental agencies
equate efficiency with the private sector. Others, reflecting on the
private sector’s uncanny ability to rationalize private goas under the
banner of public service, look with suspicion on any private definition
of efficiency. The answer lies not in absolute dichotomies, however.
Enterprises in both sectors must create new modes of operating
efficiently, simultaneously solving problems in the conventiona style
and optimizing social values hitherto externalized but now needing to
beiniernalized. The role played by competition in legitimating growth
is crucial, for efficiency can never be achieved without some form of
competitive emulation and accountability. One recalls how important
have been Srakhanovite emulation in the Soviet Union and its coun-
terpart in China: the public posting of production performances of
work brigadessingled out for praise. There are, of course, certain
rock-boitom economic constraints; good social intentions are no sub-
siitute for rhe practical arts of efficiency. But firm man~gers and
designers of rechnology will need to explore ways of becoming
integrally efficient-that is, of producing efficiently while optimizing
socia and human values. This they must 1o with as much passion,
singlemindedness, and practical sense as they now devote to making
profit or creating new products.

The central value profile of the technological universe has now
been drawn: revealing technology as a two-edged sword which is at
once bearer and destroyer of values. But 11s dual character extends to
another domain-that of freedom and necessity. The same technol-
ogy which frees its utilizer from constraints imposed by nature, tradi-
tiona norms, or cultural taboos aso introduces new patterns of
necessity. And because technology tends to blur dividing lines be-
tween means and ends, it rapidly builds up vested interests in testing
all its latent possibilities, with sublime indifference to costs in
sacrificed cultural values or personal suffering.

Yet one cannot grasp technology by looking only at its static
qualities; technolegyis a dynamic force, constantly evolving and
interacting with broader forces of socia change. The following
chapter, accordingly, inquires into the dynamics of technology.




Technology, far from being an inert deposit of practical knowledge, is
itself a -apidiy evolving system operating within larger systems also
undergoing dynamic transformation. The radical instability which
characterizes technology’s matrix, modern societies, perfectly em-
bodies the imagery made famous by Heraclitus-“al things flow.”
The very texture of life in such societies is swift, perpetual, and ineluc-
table change. Pervasive change creates expectations of further change
and conditions people to view innovation as a value for its own sake,
guite apart from considerations of intrinsic merit. No more congenial
setting could be found for the development and continued growth of
technology.

Technology has become, for moderns, the functional equivalent
of nature for primitives. The present chapter briefly explores how
technology is a kind of “second nature” and identifies various
sources of technological dynamism. These include the competitive
structures operative in the developed world, capitalist and socialist;
the interaction among basic value choices in any society, its preferred
development strategies, and its approach to technology; and the
“seguence of dependency” which marks relations between rich and
poor countries in arenas of international exchange.

Technology as Second Nature

In 1954 Eiiui wrote that “no social,. . . human, or spiritual fact is so
important as the fact of technique in the modern world.”’ Ellui’s term
technique is roughly synonymous with technology as used in the
present work. Moreover, one central assertion made herein paralels a
major theme of Ellui’s, namely, that technology has replaced nature
as the context of societal perceptions and decisions. For modern
societies as for transnational societies now facing its challenge, tech-
nology, not nature, is the boundary against which possibilities
must be measured.

In earlier ages humans experienced and interpreted reality against
the backdrop nravided by nature; indeed, a dominant part of the
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reality they perceived was nature itself. Their plans for survival and
physical activity depended on the reguiarities or caprices of natura
forces—heat, cold. wind, rain, seasona cycles. That artificial sunlight
called ciectricity did not yet exist; neither did the man-made bird
called airplane. the artificial eye known as camera, or the surrogate
mountains and forests we call skyscrapers and cities. Both in percep-
tual time and in importance nature was primary. The eveats which
most dramatically influenced individual lives were natural: rainfall,
droughts, floods. sterms, and good weather were woven into the
tissue of births, puberty rites, and deaths. Compared to natura
forces. whatever an individual, family, tribe, or village might affect
seemed puny. One planted and weeded, of course, but crop success
depended above al on the weather,. Society mobilized young males for
hunting, but a sudden storm could chase the game out of reach. One
built houses, but torrential rains could bring them down in an instant.
Rivers were penevolent or destructive, winds capricious, the seasons
themselves uncertain. Fconemic outcomes;, no less than social har-
mony, depended largely on how nature behaved. Inevitably, ail
societies feit bound to render prodigal ritualistic homage to nature’s
supremacy through symbols, festivals, and personal obligations.
More significantly, norms prescribing social behavior were designed
to respect limits set by nature.

In modern societies technology has displaced nature from center
stage. Thisis aso the case in premodern societies increasingly caught
up in processes of change. The impersonal forces to which society
must now relate are those created by technology: electricity and other
forms of artificial energy; machines able not only to perform rnyriad
tasks but tc design them as well; and decisional techmques which
interpret and manipulate human life at every level. Such technoiogtcai
events as building roads, operating large factories, administering new
cities, and disseminating radios or contraceptives en masse leave
people feeling far more powerless than do such natural happenings as
lightning, storms, or floods. The only ‘‘patural’’ world which a
growing number of the world's inhabitants directly experience com-
prises the artificial mountains, streams, and forests built by technol-
ogy: skyscrapers, faucets, pipelines, and cities.

Techirclogy has become, for many people, the significant refer-
ence point against which possibilities and constraints must be meas-
ured. Therefore, moderns pay their ritualistic =omage to technology
instead of to nature. Within “developed” cultures it has now become
mandatory to praise technology and to endow it with esthetic legiti-
macy (formerly izserved to nature and to gods) by glorifying it in art,
music, and worship. Beyond ritualistic tribute, however, moderns
must guide their actions by what technology can do, should do, and
perhaps even impersonally wants them to do.
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To probe the tuilimplications of technology as second nature,
particulariy its penetration deep mto modern psyches, wouid require
writing an amitious, albeit an exciting, book. My present task iies
elsewhere, however: the metaphor of “technology as second nature”
is invoked here solely to set the stage for a discussion of those systemic
properties of technology which are germane to development. Of
central importance is the ambiguity inherent in technology both as
sccialrzality and as artificial nature. To what extent does technology
determine development images, strategies, and accomplishments? In
one important respect technology is unlike nature, for it changes very
rapidly. Its mutations are recorded in years and decades, not centuries
or millennia. Is it, ultimately, the potent dynamism inherent in technol-
ogy which explains its dua impact on human values, simultaneously
destroying and creating them? But does technological progress neces-
sarily presuppose speedy change within the larger societ::? One cannot
answer this question without first understanding how technology
propels, and isin turn propelled by, the engines of economic competi-
tion. It is no exaggeration to regard technology itself as the key to the
“‘competitive edge.”

The Competitive Edge

In 1765, a full seventy-one years before the appearance of Adam
Smith’s treatise The H'ealth of Nations, Bernard Mandeville wrote
The Fable o/ the Bees. ¢ Since then the notion of progress in the West
has been associated with suantutative, and particularly with eco-
nomic, growth in a framework of socialiv sanctioned competition.
More recently the cult of growth has extended to technology. Tech-
nology is presumed to progress or improve if it grows-in size, influ-
ence, areas of penetration, and number of new products it creates.
During interviews | have often asked corporate managers and re-
search directors. “Why are research and development (R&D) so
important to you? Do its benefits justify such huge expenditures?’
Aimost uniformiy their answer has been: “We have to keep up
because technology is aways charging. And it changes constantly
because it gives those who possess it a competitive edge which confers
a decisive advaiitage over others in arenas of economic competition.”
A similar assumption is made by many government officials in Third
World countries: namely, that technology must keep growing if it isto
serve the cause of development. This twin legitimation-on grounds
that corporations need technology in order to remain competitive and
that poor countries need it in order to develop-decisively affects
thousands of corporate investment decisions and governmental
choices regarding R&D. These decisions, taken cumulatively as a
systemic whole, transform technology into a compulsive growth
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industry. Champions of technological expansion rarely pause to ask
whether quantitative growth is better than steady state (qualitatively
distinct from stagnation) or whether their chosen pace of acceleration
does not render the affected social systems unmanageable.

Within industrialized countries social critics now bemoan the
absence, in expert policy-makers, of wisdom to match their science.
Ferhaps one reason why wisdom is so scarce is that technological
applications of science have been made to grow compuisively in order
to serve the cause of eompetition regardless of socia costs, tangible
and intangible. The notion of “competitive edge’” merits further
analysis because it goes to the hea t of the evolutionary dynamism of
technology itself.

Certain development writings imply that science and technology
are the common patrimony of mankind and that the Third World
enjoysadvantagesin being alatecomer on the scene of technological
modernization. The Third World, we are told, can take technological
shortcuts. Yet technology is not a free, but an economic, good sold

dearly to those who can rpay for it, not to those who need it most. As

Lord Ritchie-Caider explains:
It is true that one does not have to re-invent the wheel in order to
ride a bicycle. It is true that each countr?/ that undertakes the
modernization cf its economy relies partly on the heritage of
others. It is aso true that there is a great deal of knowledge and
know-how freely available for transmission from one country to
another but many of the less developed countries do not know
how to go shopping in the supermarket of science (Nobel lau-
reate Patrick Hackett’'s phrase) nor how to get the free samples
of generaly available technology. The term “transfer” in this
sense is aeuphemism because technology and know-how is being
bought and sold like a commodity, but there is no world market
nor a world exchange nor world prices for technology. The
“latecomers’ in this case are like spectators arriving at the last
moment at a cup final and having to buy tickets from speculators
at excessive prices.’

Technology may be the most vital of economic goods because it can
generate new wealth fzster than other productive assets-capital,
labor, natu:al resources, or favorable location, If new wealth is the
golden egg, technology is the hen that lays it. The institutional
capacity to generate technology permanently and in self-sustaining
fashion congtitutes a priceless asset. A research and development
laboratory is but a special kind of factory which produces an
important capital good known as technology. Neither the factory
itself, not its output, technology, is a free good or the common
patrimony of mankind.

Unless exchanges are subsidized, technology must be paid for by
the buyer. The proper arena foi Its circutation iSsome iocal, regional,
national, transnational, or global market. Although much of it is
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propiieiary knowledge. technology tends to circulate faster and
easter than most other capital goods, indeed, than many consumer
voods themselves, This greater mobility is explained by the relatively
intangibie nature even of technologies which are incorporated in a
“package’ of goods or services. What is worth noting here is that
technology circulates, if at ail, within arenas of economic competition
in the praduction and provision of goods, products, and services.
Thus is technology caught up in the dynamics of competition. This
fact ieads directly to a question: To which stimulus does competition
itself respondinmodern economies?

Comgcrition IS fueled by incentive structures which reward those
who are the:ir-t on the list at meeting effective purchasing power and
its equivalents. Goods are produced and supplied by various enter-
prises--private, public, or mixed. Their supply role is meaningless,
however, unless matched by a vigorously exercised parallel demand
function. Whether producers are decisively stimulated by the lure of
moneys held by purchasers or by the rewards that come from those
who wield effective power to set targets, competition remains the
basic ground ruie of economic activity. Within capitalism, competi-
tion as response to effective buying power enjoys priority as the
motor force of mobilization for production. Under socialism, on the
other hand. competition-or “emulation,” as it is more generally
termed-responds to motivations based on political, ideological, and
bureaucratic interests. Even state-owned enterprises must compete
among themselves to be awarded contracts, to gain access to sources
of materia inputs indispensable to production, and to meet targeted
guotas in rime to avoid punitive measures. Under both systems, it is
comoerition in the arena of production which dictates the behavior of
individual production units, even though these units respond to
diverse stimuli which play the role of inducing and rewarding
production in a competitive mode. Thus, z:though considerable
differences separate the two systems, both place the quest for a com-
petitive edge at the center of enterprise planning. Yet why, one may
legitimately ask, are enterprises so important?

Not only are enterprises the main producers and consumers of
technology, but they also rely heavily on their technoiogica,! abilities
to gain or preserve any competitive edge they may enjoy. Nonetheless,
significant differences among them are discernible in arenas of
competition. Whi re enterprises, be they private corporations or state
agencies, function as monopolies or oligopolies, they can indulge in the
luxury, at least for a time, of being indifferent to those marketable
“qualities” of their output best supplied by technology, packaging,
or advertising. In theory, the very monopoly held by such firms would
render them immune to the challenge of competitors did not practical
constraints dictate otherwise. But after all, even state monopolies
must meet productisn goais, quaiity standards, and minimum gener-
a-performance levels; if enterprise managers fail, the government
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planners—who are thelir masters-pass judgment on them on the basis
oi the performance of comparable enterprises in other countries or in
other sectors 07 hi same national economy. And as long as some
competitive sector eXists in which u-inning or keeping an edge is
important, competitiveness rules the arena within which enterprises
piav outiheir roles as producers of goods. In the Sovie. Union and
other socialist national economies, a broader domain of competition
prevaiis—ihatbetween the respective abilities of capitalist and social-
isteconomies to “deliver the goods’-and competition creates pres-
sures even upon monopoly enterprises in the socialist sector to gain a
cempetitive edge founded largely on technoicgy. Within capitalist
economies, in contrast, monopoly positions are ephemeral and pre-
carious by definition, and oligopoly advantages are even more so.

To summarize, in uncontrolled classical “free” markets, the
competitive edge 1S essentia to the survival and prosperity of enter-
prises. in controlled markets (monopoly and oligopoly situations),
although the competitive edge is relatively less crucial on purely
economic grounds, external considerations dictate some degree of
competitiveness. What results is a universalized drive to “keep oneself
competitive’ by Keeping abreast of technological innovations.

For purposes of this book it is worth recalling that most
exchanges take place in market arenas, because even “nonmarket”
transfers preve, upon examination, to be disguised market exchanges
between a seller and a purchaser subsidized by some third partner.
Because the competitive arena remains dominant, individual pro-
viders of goods feel obliged to seek some kind of “competitive edge.”
Consequently, even enterprises enjoying monopoly or oligopoly ad-
vantages constantly experiment with new technologies, new products,
new packaging, and cheaper production processes. They seek two
goals: to protect their position from encroachment by outsiders and to
prepare themselves to enter other arenas where they do not (yet) enjoy
control or dominance over the market. Indeed market conjunctures
change quickly, and even monopolies are vulnerable to shiftsin prod-
uct iife cycles and altered demand structures.” Other sources of
change likewise affect control over markets. the pressure of govern-
ments and political militants on monopolists; shifts in buying power
(either quanritative changes in monetary power or compositional
shifts in consumer markets); anc. competition from enterprises eager to
“break” the monopoly or share in the advantages of oligopoly. One
lesson stands out: Complacency kills privilege. Accordingly, what
business theorists term a “defensive’ posture aimed at avoiding losses
of privilege turns out, upon closer examination, to be no less direct a
stimulus of competition than is an offensive stance aimed at gaining
profit or privilege. Great latitude for aggressiveness is found whether
firms pursue dbsoiute profit gains or relative gains in their “share of
the market.”’

One question-What provides tne competitive edge?-has long
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puzzled theorists of the corporation. Frederick Knickerbocker traces
it to a firm’s oligopely position.” But whence comes the oligopoly
position iiseif? Its uitimate source is some competitive advantage
expressed as a new product, better packaging, cheaper production
processes, higher or more standardized quality, the ability to use
airernative materials. or favorable access to special market stices. All
these advantages, except the latter, are traceable to technology, which
enables one firm to achieve these relative gains over others. Technol-
ogy also enables competitors to wipe out the “edge’ others enjoy and
themselves become “competitive.”

Y et one must not suppose that all technologies are equally stable.
A few examples may prove helpful. Technologies used by shipbuild-
ers’ or dredge constructors change more slowly and less drastically
than those utilized by makers of precision instruments or computers.
Similarly, technologies acceptable to firms extracting minerals evolve
moreslowiy  in those utilized by manufacturers of carbon black or
processors of petrochemicals, or even by those who refine or other-
wise process extracted ores.

To the important question, “Why can certain activities remain
competitive through the utilization of relatively stable technologies
whereas others require ever-changing technologies?’ sevaral partial
answers suggest themselves.

(8) Scale constraints explain some differences. In any activity
requiring huge sums of capital and large basic infrastructures, actua
and potential competitors cannot enter the arena quickly. Even
assuming that competitors possessed superior technologies, they
would lack other requisites for quickly trandating their superiority
intc actual competing enterprises. Not surprisingly, the large size of
the investment made by the initia firm in the arcna makes it itself
cautious about altering its equipment and/or processes before amor-
tization has been effected. Although size alone does not impede rapid
technological dynamism, it slows down the rate of change.

(b) The nature of the product also affects the relative stability of
the technology used. If, for example, reiative to the very nature of the
materials used, fabrication is unsafe, materials are awkward to handle
or transport, expensive or difficult to package, then a powerful
stimuius exists to induce actual and potential competitors to make
technological changes, for the reason that technological break-
throughs on these fronts confer immediate marketable advantages.
On the other hand, if materials or processes are safe and easily
handled, lesser inducements exist to concentrate R& C in search of im-
provements. Even when such improvements are made in laboratories,
they cannot quickly be trandated into sizable market advantages. In
contrast, in domains where concerns for assuring heath and safety
are paramount-pharmaceuticals, chemicals, medical products, vola-
tile or inflammable materials-—technologies are highly unstable,

(c) Luxury goods and their equivalents also are biased toward
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rapidiy changing technologies.” Demand for these categories of goods
depends iieavily on subjective factors easily manipulated by advertis-
mg. Design, shape, color, model variations, and packaging take on
greainmporiance in determining the size and location of the market
for such goods. A powerful incentive exists for enterprises to engage
in R&D because, by definition, potential buyers are conditioned to
desire freguent changes. By applying this criterion to diverse technol-
ogies. one understands why bread-baking technologies tend to be less
varied and more stable than those used it making cookies and those
used to make screwdrivers more stable than those for electric lawn-
mowers, power saws, or phonograph records.

(d) The srate of scientific knowledge also affects the relative
stability of technologies. For long years it seemed impossible to
“break the sound barrier” in airborne vehicles. Yet once scientists
broke the barrier, new instabilities quickly made their way into the
iechnologies for manufacturing even subsonic planes.

Technology is correctly viewed as a universe because it is a system
of its own whose field of influence is the entire globe. Major
technological changes such as the miniaturization of computer circuits
quickly spread throughout the world, even in place? where no auton-
omous technological innovation takes place. Indeed in such locales a
competitive edge based on technology can most easily be established.
Transnational corporations (TNCs) also know intuitively that a
competitive edge which has been lost or diluted in “mature” markets
can be regained in less mature markets. The history of TNC invest-
ment attests to the profitability of technologies and derived products
in Third World sires long after the competitive edge, or even basic
marketability, has been {es: in originad industrial Sites,

TINC marketing practices also suggest an interesting gloss on the
basic theses of Latin American dependency theorists.” This added di-
mension may be called the “sequence of dependency.” (Chapter 4 of
this book discusses in greater detail the role of transnational corpora-
tions in technology transfers. At this point it suffices to mention the
elements of the “dependency sequence.”) The sequence is initiated
when the dependency ot purchasers is expressed in their need for a
varying spectrum of goods provided by outside sellers. Initialy,
public and private firms in less-developed countries depend on outside
suppliers for capitol. This need leads them to offer inducements to
direct investment and other forms of supplying capital, such as loans
or grants. After pressing capital needs have been met, however, or at
least mitigated, the most pressing demand felt in underdeveloped
economies is to import technelogy. Once again, varied incentives are
held out to those who can satisfy this demand.

But what can transnational corporations offer to poorer coun-
tries once the latter have met their needs for capital and for tech-
noiogy? Many firms whose capital or technology is no longer sought
or welcomed are courted for their managerial expertise. But in one
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sense, manageria expertise is simply a particularly intangible kind of
decisional technology, specia in that it can be gained only after long
years of experience. Moreover, it is usually enterprise- or firm-
specific (not indssiry-specific) or general.'” Thus a firm lacking
managerial expertise can acquire it only by an ongoing transfer
process which must be contractually negotiated.

The final component-after capital, technology, and managerial
expertise have been obtained (hypothetically, of coursez) by less-
developed purchasers-i- ~rcess to markets. Prerequisites of access are
an existing network of cciitacts, specialized legal and bureaucratic
skills, and rapid information-processing abilities without which fina
products would not move fast enough or far enough to amortize the
high production-input costs of capital, technology, and managerial
expertise. Again is illustrated how tightly technology is bound to the
dynamics of competition. (To make this relation explicit is necessary
because many writings treat technology as though it were some good
transferable independently of competitive laws.)

The four-step dependency sequence just outlined grows in im-
portance even as increasing numbers of Third World countries reduce
their- dependence on imported capital, because they remain depen-
dent, nevertheless, on outside suppliers of technology. Venezuelais an
illustrative case; now that the country is self-sufficient in capital, it
has launched an ambitious program aimed at reaching a high degree
of technological self-sufficiency.” Arab oil-producing countries and
Iran likewise no longer need capital from industrial centers; yet they
still need technology. And corporate sellers of technology are quick
- to understand that the locus of their present “competitive edge” may
- shift once again. For this reason they strive to transfer their technol-
ogy in ways which disassociate it from their managerial expertise. And
why? Because such expertise is the next asset down the line which
assures competitiveness to its possessors.

Is the technological universe, therefore, blindly condemned to
grow in present modes, or can technological maturation be reached
within patterns of steady state?:? The question is whether qualitative
improvemeit can replace quantitative growth as the driving force of
the evolutionary dynamism of technology.

Unlimited Growth or Steady State?

Business leaders throughout the world speak glowingly of the benefits

of growth. A typical encomium appears in the annual report of one
corporation in these words:

Whether or not it is expressed in words, there is a philosophy that
guides the destiny of every corporation. The philosophy under
which Koppers operates consists of a number of tenets. One of
those tenets emphasizes the need for growth.

To the public eye, growth becomes visible through rises in
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sales and earnings. Underlying those statistical gains is a recogni-
tion thai the corporation has been successful in fulfilling its pri-
mary mission: to upgrade resources in order to provide the abun-
dance demanded by society in its efforts to improve the human
condition.

Grewth can provide the opportunity for new chalenge and
relief fromroutine.*?

For rhe managers of Koppers, as for their peers in other companies,
growth “improves the human condition.” To questions regarding
equity and social justice, they reply that distributing new benefits can
simultaneously right old wrongs and satisfy new needs. This conven-
tional wisdom also asserts that competition is legitimate because it
powerfully stimulates growth. Nevertheless, competition can be dis-
associated from growth paradigms, and technology itself can be
viewed as competitive beyond the confines of standard, purely quanti-
tative images of growth.

Technology does not itself create or cause competition in arenas
of exchange; on the contrary, it is competitive because the arena in
which ir circulates responds comgatitively to market stimuli. Thus,
technology could conceivably cease being the source of a marketable
“competitive edge” if the incentive systems governing exchanges were
atered. Such a change does not necessarily imply making technology
static, however, inasmuch as various other stimuli can propel or €licit
technological improvements: status emulation, the desire to solve
problems, the drive to know more, or the urge to improve the quality
or to increase the durability of present tools. Implied here is the belief
that qualitative technological growth is fully compatible with non-
monetary models of competition. Recent theorists use terms such as
steady state for models of economic progress or stress the need for
“organic” instead of digointed growth.”” Indeed technological mat-
uration may prove more essentia to the success of these efforts than
it is to present growth models. The key and unavoidable questions re-
main, however: What is technology for? Which values, politically
arbitrated and ethically confirmed, should command technological
choices? Arbitration is necessary because, as Victor Ferkiss writes,

now that technol ogy has given us the power to destroy these life
processes and to alter the nature of the human species, every deci-
sion is intrinsically political. '*

Borremans and illich make the same point and conclude that
“what is necessary today is the political control of the technological
characteristics of industrial products.””'

Some government planners define technology’s role in harmony
with an “organic growth” model of development. In order to create a
decision-making system which could integrate and balance social,
economic, and environmental processes, they devise a conceptua
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cuidance System for making budgetary and programmatic decisions.
What is germane here is ssimply the recognition by pianniiig teams that
only a “*highly technicel discipling” can er.- 1e them to control and
redirect growth toward humane ends.:

The need to innovate qualitatively is salient in diverse approaches
to “appropriate’” or “intermediate’ technologies. The priority goal
sought by all is sound human development which shatters both the
market determinism of capitalist growth and the rigidities of central-
ized, socialist planning. Serious advocates of “steady state,” “organ-
ic.” o~ ‘human scale” development acknowledge that their own goals
cannot be reached without technology-hence their quest for alterna-
tive models of technological maturation, placing specia emphasis on
“self-help iechnology’” which aims primarily at helping the rura poor
develop their own economies. Criteria for self-help technologies are
labor intensity, low cost, maximum utilization of local materials and
skills, the protection of resources and environment, and easily
managed scales of operations. E.F. Schumacher judges that “donor
countries and agencies do not at present possess the necessary
organized knowledge of adapted technologies and communications to
be able to assist effectively in rural development on the scale
required.””’* Were “adapted technologies’ available, therefore, they
would enjoy a ‘‘competiiive edge’ in meeting important unsatisfied
needs not presently met. The experience of Schumacher’s Intermedi-
ate Technology Group” attests to the need for new and better (but
cheaper and simpler) technologies in the Third World, particularly in
food-growing, water-harnessing, machinery design, health services,
and housing-construction.

Most discussions of alternative technologies-caled, variously,
radical, soft, intermediate, or appropriate technologies-center on
rural questions. Nevertheless, they. raise issues germane to urban
living and to industry, in short, to “developed” countries. This
relevance is emphasized by the Csmmunity Technology Group in
Washington, D.C.** Even US city-dwellers, argues the group’s found-
er, Karl Hess, need to develop high degrees of self-sufficiency and
achieve mastery over small-scale technologies.

My argument can be summarized in a series of related proposi-
tions and questions:

() Technological expansion, as presently conducted, is highly
wastefui of resources. [f, therefore, resource and ecosphere conserva-
tion become priority goals, should technology be allowed to keep
expanding?

The answer is yes, provided that expansion takes place in a
different mode. Conscious efforts need to be made to achieve
gualitative maturation of technologies overtly designed to assure
ecological integrity, more manageable scale, and greater accessibility
to poor people.
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(2YIf untrammeled wasteful growth is undesirable, is stagnation
the onfy alternative?

No. In “organic” or “steady state” growth models, quantitative
gains are not eliminated but subordinated to qualitative improve-
ments, to the mode in which the growth is realized, and to considera-
tions Of social costs paid to achieve it. Growth, in short, is sought in
ways which foster a cluster of stipulated vaiues.

(3) Can technologicalevolution adapt itself to the requirements of
such growth?

Yes, on condition that the basic value options, development
strategies, and technological-development policy of a society are
clearly defined and coherently pursued. (The “vital nexus’ among the
ihree is discussed at length in later pages.)

(d)Whar other changes must occur before such an altered course
in the direction ‘of technological evolution can become possible?

Many prior changes are required. First, widespread value trans-
formation musty.;ean people away from their infatuation with mass
consumption and endlessly wasteful changes in design, shape, packag-
ing, and color. The vision of a good life *' must center on “sufficiency
for al” defined in adynamic way which balances quantitative growth
against other values. Consequently, broad political agreement needs
t0 be reached as to the desirability of placing some ceiling on the scale
of technologies and on kinds of production. Furthermore, the educa-
tion of engineers, designers, and planners must be revolutionized to
release them from their servitude to the technological imperative.*?
This may clearly be the most difficult task of all.

At the conclusion of this work | shall return to these issues and
discuss technology assessment and the revitalization of culture in the
face of technology’s standardizing influences. | must first, however,
examine a reiationship which both explains and obscures the dyna-
mism peculiar to technology as a socia system. This is the “vitd
nexus’ which links any society’s basic value choices to its preferred
development strategies and to its attitude toward technology ex-
pressed in policy.

The Vital Nexus. Value Choices, Development Strategy,
Technology Policy

As stated above! technology is both a system of its own and a
component of larger social systems. One must, accordingly, anayze
its workings by alternatively probing technology’ s inner dynamics and
its links to broader social processes. It is particularly useful to analyze
the link which binds society’s basic value options to its preferred
development strategies and to its technology policy. This “vital
nexus’ of the three iswell illustrated in the case of the world's largest
poor country, the People’'s Republic of China.
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Mainland China openly affirms the central importance of value
transformaiion on itsroad to development.” And a growing body of
scholarly literature is now available describing China's approach to
technology.” It lies beyond the scope of the preseisi book to analyze
or even to summarize China s technology policy. So asto illustrate the
importance of the “vital nexus,” however, it is worth recalling the
importance attached by the Chinese to coherence among basic value
options of their society, their road to development, and their technol-
ogy poilicy. Huge probiems faced China when Mao acceded to power
in 1948: society had to be reconstructed from the ruins of war and
foreign occupation and mobilized, along new ideologica tines, to
produce more abundantiy and efficiently. Countless institutional
problems identical to those faced by other nations in quest of
“development”” had to be solved. Among these were the creation of a
universal educational system founded on social merit and participa-
tion insicad of on hiecarchy and privilege, the provision of health
services to anclation which remained largely rura and suspicious
ol **Western”” medicine, and gaining effective access to foreign
technologies. By ail accounts, China's monumental efforts in these
domains have brought relative success (whatever be one's fina
judgment as to the social and political “costs’ incurred). Of specia
interest, however, is the explanation offered by the Chinese them-
selves as congtituting the key to success.” One must, say the Chinese,
center efforts on overal incentive systems operative in society and
base these on values consonant with revolutionary objectives. One
common formulation of the approach reads. “Vaues command
politics, politics commands economics, and economics commands
technique. *” Central values adopted and disseminated are:

(a) the need to acquire “‘revolutionary consciousness’

Developing this consciousness requires a new reading of China's
historical past, which explains the causes of its subjection to foreign-
ers and the perpetuation of indigenous privileged classes. This study
also highlights the historical petential the nation presently possesses
for creating a new society now and in the future.

(b) a vision of “austerity” aspreferabie to a model of affluence

Austerity is here understood to mean “sufficiency for all”
obtained by “strenuous striving” to increase production and produc-
tivity. In pursuit of that sufficiency, all must make optimum use of
every resource and struggle mightily, not only against the acquisitive
spirit but also against “aienating” oneself in the desire for future
goods. One pedagogical theme repeatedly stressed is the primacy of
moral, over material, incentives. This primacy, it is stated, is the pillar
upon which must be built the edifice of solidarity and the “serve the
people” ethic. Austerity, therefore, is viewed not as a necessary evil to
be tolerated in times of scarcity or initial poverty but as a permanent
component of authentic socialist humanism. The assumption under-
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lying this kelief is that people are as deeply “infected” by the virus of
acquisitiveness in their desire for futuie goods as they are by clinging
10 goods already possessed.

(cYacommitment to high degrees of equality and participation

The endless struggle against differential expropriation of benefits
and against elitism are a social and institutional expression of this
vaue choice.

(dja strong affirmation that the single most important resource
for developrient is human will, collectively and responsibly mobilized

This insistence leads to an attitude of thinking that no problem is
insoluble, even in the absence of what are considered to be “normal”
resource requirements of a material or a technological sort.

If. therefore, a society were to make these value choices (a-
though no society can perfectly, or with full consistency, practice
them!) and if, furthermore, it were to try overtly to formulate a “road
to deveiopment” (or a development strategy) which coherently pro-
motes these values, then obvioudy different criteria for policy will
emerge than would otherwise be the case. It would become essential,
for example, to decentralize productive investment, to institutionalize
maximum Self-reliance in local units, to combat tendencies which
create or perpetuate chasms between intellectual and manual |abor,
etcetera.

The choice of initial values aso has its impact on the precise .
formulation of technology policies. There is no need to review
Chinese technology policy in detail here; nevertheless, one notes that
great care is taken to alow at important sectors of production (the
manufacture of consumer goods, agricultural production, and the
provision of basic services) for grassroots technological innovation
and shared research responsibility.

Although a worthy example of how the “vital nexus’ may work,
China is not perfect; it is no social paradise but an historical
experience fraught with contradiction. Yet few societies strive so
mightily and so explicitly to design development strategies and
technology policies in accord with prior value choices. What is more,
few nations attempt to formulate these choices so clearly and so
vigorously.

My contention is that a direct correlation exists between the
degree of linkage among the three component elements of the “vital
nexus’ and the quality of technology policy itself. Thus one can
frame satisfactory technology policies-on the international, region-
a, and nationa levels-only to the extent that one is clear and firm
regarding basic social values and development strategies consistent
with these values. Many country planners and politicians, it is true, do
articulate goals, albeit in purely rhetorical fashion (emphasizing, let
us say, “developmental equity” or “relative technological auton-
omy”), and yet they refrain from adopting the strategies and policies
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which would render these goals feasible. In contrast, what China's
example brings into sharp focus is an important iescon in how
development can be guided by values and how value transformation
" can indeed become the main road to development.

In an earlier work I have argued that development decisions are
not primarily economic, technical, or even political in nature.*
Rather they are morai options around three vital issues: the criteria of
the good life (the relations between the “fullness of good” and the
abundance of “goods”), the basis for just relations in society, anc the
principles for adopting a proper stance toward the forces of nature
and of that “second nature” we call technology. What renders there
choices specifically developmental is the modern setting, characte:-
ized by the massive scale of operations; technical complexity and its
attendant divison of labor; multiple interdependencies which bind
each part to the whole and the whole to each part; and the ever-nar-
rowing time lag between the impingement of social changes proposed
or imposed and the responses societies must make to assure survival,
identity, or creative assimilation of change. Hence the development
strategy any nation adopts and, afortiori, its policy in more limited
domains such as technology are necessarily linked to its value options.

Specidists usually discuss development strategies in terms of
relative priorities: investment in industry over agriculture, in human
resources over infrastructure, tax incentives to foreign firris over
increased credit to native firms, and so on. Although planners rarely
advert explicitly to the nexus between values and strategic priorities,
its existence is undeniable. Thus if one adheres to the value of greater
egalitarianism, one wili tend to favor improvements in agricufture
over industry, small technology over mass-scale techniques, subsidies
to tocal firms over tax holidays to transnational corporations, and
popular decision-making over exclusive reliance on experts. The same
interdependence between strategy and values exists at the level of
ideology. If one chooses capitalism, with itsimplied effort to integrate
into the world market, values such as self-reliance and local innovation
are relegated to the background. If, conversely, one adopts a commu-
nitarian socialist strategy of development, one will prefer gains in
economic independence to pure efficiency and one will attach greater
weight to socia justice (in the land-tenure system, for example) than
increased output. In a word, value choices arid development strategies
are tightly linked. When one introduces a third element into the equa-
tion, namely, technology policy, the nexus tightens still more.

What is to guide technology policy if not basic values and the
strategies derived therefrom? Surely not mere considerations of tech-
nicai self-sufficiency, uncritical aspirations for technological modern-
ity, or imitation of technological pioneers. If technology policy is to
have the consistency of sound decision-making, it should flow from
the basic value choices underlying the selected development strategy.
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Many national-techinology policy-makers appear oblivious to this
Iimk; vei no techinology policy can succeed if it is not expressly
designed to reinforce the social values pursued, in some scale of
priorities. by the development strategy adopted. Certain approaches
to technology are evidently more congenial than others to this unity.
To itlustrate, if Tanzania's commitment to self-reliant development
which builds on the communal values of its largely rural communities
Is a serious objective, one would expect its technology policy to assign
awide role to “soft” technologies aimed at increasing productivity
through optimal use of local resources. Gr. as one reflects on
Algeria's deciared goal of achieving the ful range of industrial
capacity for internal and export markets, different technological
measures recommend themselves. Among these are: importing for-
eign iechnotogies to build up competitive capabilities, training na-
tionals in order tc limit dependency to the briefest possible period,
and achieving a coordinated bargaining posture so as to avoid outside
explottation.

To affirm the existence of a “vital nexus’” among value choices,
development strategy, and technology policy is not to state that all
techiiology policy-makers in the Third World derive their policy from
the other two eiements. But it, does mean that they should do so if they
are to avoid two dangers. The first is faling into contradictions
between basic development goals and technological chcices. The
second is becoming imprisoned by the greater or lesser degrees of
determinisms which are inherent in technology itself or which flow
from the uncritical acceptance of conventional technology transfers.
Therefore, the best way to design policy is to advert explicitly to the
“vital nexus’; it cannot be ignored with impunity.

L S

Part One of this work has described the technological universe.
Technology has been called a two-edged sword because it is ambiva
lent. promoting certain values while threatening others and creating
new servitudes as it frees its users from old constraints. Because the
technological universeis not static, | have also described its dynamics,
focusing on technology as a kind of artificial nature constantly
evolving at a quicker pace and with greater unpredictability than
nature itself. This mutability of technology was then placed in the
context of economic competition, a major stimulus to socia change.
Also delineated was a “sequence of dependency” which less-devel-
oped nations might envisage breaking by progressively reducing their
reliance on outsiders for capital at afirst stage, then technology, later
managerial expertise, and finally, access to markets. A further dimen-
sion of technological dynamism is its vital linkage to broad value
choices constantly being made within changing societies and to pre-
ferred development strategies.
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One central premise of this book is that value conflicts in
international technology transfers are traceable to two distinct
sources: the value ambiguities of technology itself (even in its matrix
of origin) and the specific channels and mechanisms by which tech-
nology flows from rich to poor countries. The first of these has been
examined in Part One. It is now time to examine how technology is
transferred from “developed” to “less-developed” countries (LDCs).
This exercise is conducted not for its own sake but to shed light on one
crucial question: Do such transfers impede or aid genuine develop-
ment for all? This question is now addressed in Part Two.
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Introduction

To speak of “transfers’ can be mideading because technology is
usually bought and sold internationally in a predominantly seller’s
market. Hence some experts prefer to speak of the ‘‘commercial-
ization”” of technology. Yet this term is too exclusive because many
technological exchanges are subsidized and take place outside com-
mercial circuits. It is more accurate to speak of the “circulation” of
technology, a term which embraces all forms of transfers-commer-
cial, free, and subsidized. Nonetheless, as a concession to the vast
literature on “technology transfer,” | shall use the term in the broad
sense just given to “circulation.”

The central question is whether, on balance, technology transfers
aid genuine development or impede it. One cannot determine if tech-
nology transfers are beneficial or harmful to deveiopment without
first analyzing how such transfers take place. Chapter Three, accord-
ingly, examines the mechanisms and channels of these transfers.




3/Mechanisms and

Channels of Technology
Transfer

Technology does not exist in a vacuum: it is embodied in products,
processes, and persons. Similarly, transfers are made via a wide array
of concrete channels, both institutional and procedural. The institu-
tions through which technology zirculates are here called channels,
whereas the instruments employed are the mechanisms of technology
transfer. To some degree this distinction is arbitrary because most
institutions use identical mechanisms. Moreover, the instrumentality
favored by a given ingtitution in transfers is often distinguishable from
the ingtitution itself only in the observer’'s mind, not in workaday
practice. Yet for clarity’s sake it remains useful to keep the two distinct.

Channels

Among the leading channels or institutional vehicles of technology
transfer ate transnational corporations, think tanks, foundations,
professional associations, academies of science, universities, labor
unions, voluntary agencies, individuals, and public agencies of all
types, including national governments and international agencies. Not
al are equaly important, nor do technology transfers command a
proportionally equal amount of their energies. The further away one
gets from technologies embodied in products and processes, the
more likely is one to be engaging in less tangible forms of transfer, or
even in what is not strictly a transfer but technological education to
counterparts. Most of the following pages center on technology
transfers which are product- and process-embodied. The sole excep-
tion is the case of person-embodied “decisional technology”: know-
how for diagnosing complex problems and formulating choice strate-
gies for site, scale, and level of technology. Decisiona technologies
are vital because, in the words of Argentine physicist Jorge Sab:to,

the ability to conduct a feasibility study with its own meansis the
single most revealing touchstone indicating when a country has
reached an acceptable level of technological autonomy.!

These comments suggest the centra role played by consultant
firms, a role no less important than that played by large manufactur-
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ine or extractive (mining) firms. Indeed the competitive edge they
enjoy is largely conditioned by the degree of linkage these firms main-
lain with consultants in such fields as finance, engineering, design,
conjunctural studies, and marketing. Although many manufacturing
firms possess ti;. ' own consulting capabilities in key sectors, outside
consultants are usualy quicker than thev to detect shifts in LDC
sovernment policies and more flexible iii trandating such intelligence
into operational terms. A brief sketch of how consuitants work will,
therefore, be given in later pages. But because their grip on technol-
ogy isless tangible than that of manufacturing or extractive firms, it is
advisable for pedagogical reasons to examine first how firms of this
type carry on technology transfers.

Manufucturing, Extractive, and Service Firms

A wide array of instrumentalities is used by manufacturing, extrac-
tive, and service firms to transfer technology. The burgeoning litera-
ture on the subject lists them: direct investment; exports of machin-
ery, equipment, and products, industrial and trade fairs; licensing
contracts of all types; training arrangements of various sorts; super-
visionor quality control at production sites; and technological con-
ferences, seminars, and workshops.’

Recent debates over TNCs have provided a clearer view of the
diverse benefits attendant upon technology trans{=rs, For along time
governments, national firm:, dnd scientists and technicians in LDCs
erroneously presumed that technology was being transferred for their
benefit under all the mechanisms listed above-hence their largely
uncritical endorsement of public relations releases issued by TNCs
regarding the benefits of transfers. Once made criticaly aware,
however, of the difference between mere geographical or intrafirm
transfer and genuine indigenous assimilation of technology (with
mastery, control, and improved ability to gain future autonomy),
LDC governments began pressing for new terms in transfers. At first
TNCs denied or rninimized the probiem. Once subjected to sharp
critique, however, they realized that they could no longer proceed in
this way. Accordingly, more enlightened firms are now preparing
themselves to renegotiate terms on the basis of mutual concessions,
the extent of which remains unspecified. One reason that TNCs are
slow to make real, instead of merely rhetorical, concessions is that
their interests are well served by conventional modes of’ “technology
transfer”: direct investment, intrafirm transfers, intracompany trans-
actions with affiliates and subsidiaries, licensing contracts with client
firms. A brief review of these preferred modes explains why com-
panies favor them.

Direct Investment
Direct investment 1S easy to manage. Once a TNC acquires the ex-
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pertise 10 handie international currency transactions, to recruit person-
nel from various cultures, and to master rhe logistics of transnational
transporiation, the decisional and operational procedures required in
direct investment are congerial to the basic values of corporations.
Complex negotiations with host governments are doubtlessly trouble-
some, as are red tape for import licenses and profit remittances. But
these are mere procedures easily learned: they pose no threat ta the
basic interests or work styles of corporations. When large corpora-
tions engage in direct foreign investment, their conduct of technology
transfer overseas differs little from the domestic in-house communica-
tion of technological findings. Engineers, chemists, systems analysts,
anrd quality-control specialists routinely “plug in” the results of R&D
and of innovations in their fields to ongoing firm operations, giving
little thought to such notions as competitive edge, market advantage,
cost efficiency, and the coordination of overall procedures. When
they move to a subsidiary or affiliate overseas, they operate in iden-
tical fashion. Host governments, however, are more sensitive than
home governments about such issues as job-creation, national control
over technology, and losing specializ*s in the brain drain. For the
TNC these are disquieting but basically irrelevant externalities. When
rhese concerns create serious public relations or “image’ problems,
or when host governments undertake to change the ground rules of
negotiations, TNCs react. Their problem is ssimpiy to assess whether
they have more to gain or to lose from making concessions. Conces-
sions are, of course, portrayed to the public as moves engendered by
the “cooperative’ spirit of the enterprise, and redlistic government
officials who understand these practices are prepared, once they have
obtained their substantive concessions, to behave like al experienced
negotiators and ‘‘let the other side save face.”

Pressured by new demands from governments, many TNCs
which have favored direct foreign investments only when they could
be sole owners of enterprises are now agreeing to become minority
equity holders in joint ventures. To illustrate, the Cabot Corporation,
one of the world’s largest manufacturers of carbon black, has acceded
to joint ventures, notwithstanding its earlier policy of sole ownership
within Third World countries. The company settled for 50% owner-
ship in Malaysia and Iran, and in Brazil it sought an equity share
lower than one half so asto be legally able to charge technical service
fees to its Brazilian affiliate.” One lesson to be learned from recent
trends is that although government restrictions in I.DCs may inhibit
the freedom of companies to operate as they had in the past, these
companies often still have more to gain, on balance, from entering
into joint ventures than from avoiding them completely.

Once TNCs accept such partnerships, their preferred modes of
transferring technology are adjusted accordingly. Their LDC partners
usually demand greater dissemination of technology from the head
office to the subsidiary venture. And specific clauses may even require
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the head office to train not only officials of the joint-venture firm
itself but others whom the host government wishes to instruct in certain
technologies. Why do transnational firms accept such constraints?
Oftenit is because they can do no better in a given market; in other
cases, it is to assure a privileged position in selling raw or semiproc-
essed materials or equipment, or to gain information about local
markeis or supply sources, or to prevent a competitor from gaining
the same advantages. The more LDC governments and firms under-
stand the goals of TNCs, the better prepared they are to negotiate
satisfactory technology transfers with them. In the absence of pres-
sure upon them, TNCs wili transfer technology in ways which are
easiest and least disadvantageous to themselves. But to avoid losing
other advantages, TNCs will make concessions on modalities of
technology transfer and on legal terms of direct investment.

Licensing

Interviews with transnational executives reveal that overseas
licensing is, for most of them, a relatively minor source of income.
Published data are scarce.” Yet there is no doubt that such licensing is
advantageous to TNCs under many circumstances. The decision to li-
cense overseas may be dictated by such consideratiens as the needs to:

(a) obtain supplementary earnings from technologies whose per-
iod of competitive advantage in primary home markets is drawing tv a
close

(bj gain access to markets where direct investment is exciuded,
either by formal policy, general practice, or specific discrimination

{c) seize opportunities to improve a technology in special circum-
stances which approximate those found in third-country markets of
the parent firm

(d) gain the goodwill of selected governments by supplying them
with technology even if the economic advantages of doing so are not
great (seeking to maintain “friendly” relations which can be useful in
other domains)

(e) obtain side benefits in the form of favorable corporate
publicity

Licensees, in turn, enter contracts for varied motives but usually
because they lack the technology in question, cannot produce it them-
selves (at least quickly or inexpensively), and need it to process their
goods. In other cases, licensees are driven by the desire to process up-
to-date technology used by leading firms (usualy in “developed”
countries) in a given industry.” Considerations of scale also weigh
heavily on licensees; if their markets are too small to justify manufac-
turing the equipment needed or even investing in R&D to generate
process technologies, they buy it from outside suppliers under licenses
-the “‘normal’ way of getting technology across national or enter-
prise borders.
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Basic terms of licensing agreements vary widely within com-
panies, industries, and countries. Some differences are traceable to
the nature of technologies as product- or process-centered. For illus-
trative purposes it is worth noting that typical product-embodied
technology licenses contain such clauses as the following:

(@) Exclusive rights to sell the product are given to licensees
within stipulated territories. Licensors, however, are sometimes a-
lowed to sell their products in that same geographical area.

(bj Advertising of the licensed product-usually bearing a well-
known trademark or trade name-is strictly controlled.

(c) Licensees must supply random samples of their products to
the licensor, who controls quality, a measure considered essential to
preserve the “good name” of the primary producer. Detailed report-
ing is aso required from licensees on: sales-promation efforts, the
quahflcatlons of personnel assigned to licensed production, the licen-
see’s evaluation of competitors's products, etcetera.

(d) Licensors usually claim rights to inspect a licensee's factory
and laboratories.

(e) Licensors pay licensees for material samples sent for quality
inspections.

(fj Licensors require partners to register products in al countries
which require such registration.

(g) Licensees are usually obliged, under threat of losing exclusive
rights, to place alicensed product on the market within a specific time
period (often twelve to eighteen months). Grace periods or extensions
can be negotiated, however.

(h) Royalty percentages and modes of payment are spelled out in
detail. For example, in one specific case royalties were 5% on the
first $1 miiiion of saies, 412% on the second $1 million, and 4% on
saies beyond $2 million. Where host-country legislation (as in Brazil)
fixes a celling lower than 5%, sales in that country are not included in
the accounting of gross sales.

(i) Technological know-how must be treated by licensees as con-
fidential knowledge, and violation of confidentiality (within specified
time limits) can lead to contract cancellation.

(i) The duration of licensing contracts varies widely. Often it is
three, five. or seven years; occasionally, renewable.

Worthy of note in most contracts is the subordination of
monetary clauses to clauses assuring licensors control over their own
market areas and those assigned to licensees. The greater concern for
control iliustrates a general relationship found in most commercial
technology transfers: that whereas host-country governments view the
acquisition of technology as an end in itself, TNCs and their client or
affiliate firms in LDCs see technology transfers as simple means for
assuring success in their marketing operations. Stated another way,
TNCs are interested in technology transfers to the extent that these
foster their own purposes; hence they often view limitations imposed
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by LDC governments as unreasonable. Conversely. LDC govern-
ments often seek to disassociate technology transfers from their role
as instrumentalities of corporate activities, the LDC governments
own aims are to build up their pools of technologically skilled
nationals, to circulate foreign technologies among many units of
national industry, and to minimize hard-currency flows outside the
countiry. Morcover, LDC host governments rarely approve of c¢on-
iractual restrictions on sales to third countries.

Many conflicts in licensing contracts arise from a discrepancy
between primary and secondary benefits anticipated by the respective
partics. Indeed most licenses are signed with a view to achieving
multiple objectives. But Objective Number 1 for the licensee (to
obtain amodern and competitive technoliogy, let us say) can be
contrary to Objective Number 2 for the licensor (to gain a foothold in
a difficult marker). Consequently, criteria used by suppliers and uiil-
izers Of technology to determine whether the transfer is effective often
vary. Muiual dissatisfaction occurs as frequently as do compromises
dictated by necessity. Nevertheless, licensing contracts continue to be
signed in large numbers because LDC firms desire technology and
TNCe seck access to LDC markets. Mutual advantage is still possible,
of course, even Where priorities are divergent. But it is evident that
minimum satisfaction obtained by each partner in its primary objec-
tive isthe bottom threshold below which contracts will be viewed as
exploitative.

Paralel tensions exist in technology transfer contracts between
L.DC host governments and nonprofit agencies (universities, philan-
thropic agencies, religious institutions, etcetera) based in developed
countries. The rich-country university is often eager to build up its
own institutional capacity to teach and conduct research on specific
problems. Thus it treats LPCs as a testing ground for its methodol-
ogies. Accordingly, it will contract, often with third-party funding
(from, for example, the Agency for International Development, the
World Bank, or the United Nations Development Programme), to
transfer technology to some LDC host agency. The latter, however,
may assign priority to training local experts, to solving specific
problems, and to mastering the methodology at stake. ‘ These two pri-
ority scales are not automaticaly incompatible; nevertheless, the pri-
mary objectives of both parties must be minimally satisfied if they are
to rest content with arrangements. LDC governments are now pres-
suring TNCs for more favorable terms in technological licensing pre-
cisely to assure that their own priority objectives as well as those of
LDC firms will be duly protected.’

A close link exists between licensing as a mode of technology
transfer and contractual training agreements. Many licensees are
more interested in the License clauses related to training than with
those bearing exclusively on the transfer of products or processes.
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Especially in nrocess technologies the right to send LDC personnel to
rich-country factories and laboratories is a vital feature of technology
transfer. Training, besides enhancing a firm's capacity for fruitfui
assimilation of technology, is also a valuable step toward eventually
acquiring the ability to produce one’'s own technology. The same
objective is served by those licensing contracts wherein supplier firms
provide updating courses and technological initiation seminars to
personnel of licensees. No doubt many nonproprietary technologies
circulate through scientific publications, open conferences, and indus-
trial fairs. Yet the ability of LDC governments or firms to benefit
from these exchanges is often conditioned by the existence, within
them, of what Thomas Allen calls the “technologica gatekeepers.’*
“Gatekeepers’ are those persons within a firm-engineers, iechni-
cians, laboratory workers, other researcherswho “keep np’ with
professional and scientific journals and maintain ongoing contact
with the technological community outside their own firms and
industry. Contact is maintained through regular attendance at foreign
scientific and professional society conferences and sustained corres-
pondence. Effective gatekeepers are well integrated in two networks:
an external network of foreign information sources and an internai
network of domestic colleagues within the firm to whom the required
information can be transferred for practical application. Unless each
network is used frequently and is diversified, it will atrophy. One
policy recommendation implicit in Allen’s studies is that firmsin less-
developed countries should deliberately structure the operations of
their technological gatekeepers.” Such an innovation comprises but
one dimension of tightening the “triangle” among policy-makers,
production units, and researchers.

Industrial fairs congtitute an indirect, albeit im.portant, mecha
nism of technology transfer. According to recent reports China has
found ingenious ways of using such fairs to high advantage.” The
Chinese negotiate fairs of long duration and systematically organize
visits to exhibits by engineers, students, and others who can assimilate
the technology on display. Upon termination of the fair they aso pur-
chase equipment at reduced prices without, however, signing techno-
logical training oi maintenance contracts. These exhibitions possess,
in Chinese eyes, an educational rather than a commercial character.
Nevertheless, in 1972 China began importing iarger quantities of
advanced industrial technology. Since then it has had to increase the
number of foreign technicians it admits inside its factories.” China is
mentioned here only to illustrate an important general point, namely,
the flexibility wisth which conventional mechanisms of technology
transfer can be used to yield higher assimilation of technology when
the clear political will and organizational ability to do so exist. This
principle can be applied to such routine modes of dealing with
suppliers of technology as. the purchase of machinery and equipment,
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industrial fairs, distribution of samples or prototypes, licensing
coniracts, training arrangements of various types, the staging of
conferences and seminars, data banks for centralizing available
nonproprietary technological information, and consulting contracts.

At the plant level no less than at the national planning level,
iechnology is “transferred” most successfully when the finat utilizer
cither expresses aneed for it or has a voice in defining the problem to
be scived by that technology. Jack Ruina, professor of electrical
engineering a the Massachusetts Institute of Technology, argues that
the first condition for successful technology transfer is that the
“recipient” already know something of the whole process and be able
to take further steps to see precise connections among all elements of
ihe technological process.' If, he adds, the final consumer of technol-
ngy plavs a role intformulating the initial problem and asking the
prior research questions, the distance berween the problem as con-
ceptualized in an R&D laboratory and perceived in the daily wor!d of
problem-solving is greatly reduced.

‘This lesson is not lost on those engaged in day-to-day industria
iransfers who try 1o create conditions which maximize their abitity to
absorb transferred technology more creatively. Ultimately, however,
[his ma~imization would require endowing LDC nations with inde-
pendent research capacities, an aspiration thwarted up to now by the
developed countries’ almost total monopoly of industria R&D.

The R&D Monopoly

Some 98% of the research and development expendi:ures of nonso-
cialist countries are made in rich countries, only 2% in developing
countries.” Policy-makers in poorer countries, therefore, view with
aarm the monopoly of research. Transnational corporations, in turn,
defend their near-monopoly on grounds that only in advanced
countries do conditions exist which favor success: the availability of
large aggregates of capital, a pool of skilled researchers, the proximity
to primary manufacturing and marketing units which makes R&D
responsive to practical constraints, and a supportive attitude toward
R&D in society at large. Scale is again a central guestion; many
research managers interviewed declared that decentralized R&D in-
vestment in less-developed countries is impossible because production
scales do not permit amortization of high and risky research costs. In
some circumstances it might be profitable to consider building R&D
units in Third World countries. But these favorable circumstances
tend o be quite special, as illustrated in the following example.
Officers of Alcan Aluminum in Latin America declared in
interviews conducted in late 1974 that the company is considering a
large R&D unit in Brazil, because legidative restrictions imposed by
the Brazilian government have made it imperative that the company
find alternative ways to obtain the technology it needs for its Brazilian
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plants. (Specifically, these restrictions place ceilings on payments for
technology imported from outside the country and limit sources of
such technoiogy to those not covered by national suppliers., The
reasons invoked 1o justify this consideration are the following: (1)
Brazil can support an inregrated aluminum/bauxite operation-ex-
traction, smelting, processing, manufacturing-with full coverage of
vertical integration activities; and (2) Brazilian plants sdll to third coun-
tries as wel! as to the national market, which is significant because the
Brazilian market, although larger than most Third World internal
markets, would not suffice to warrant the projected investment were
it not for anticipated export markets.

Company officials hastened to explain that few countries couid
s~tisty the two conditions just described. They emphasize that in most
cases TNCs, including themselves, do not wish to invest in decen-
tralized R&D, especialy in piants located in Third World countries.
Given this attitude in corporation executives, the constraints facing
LDC policy-makers eager to endow their countries with national R&D
capacity take on special importance. Relatively few data are available
as to the precise conditions under which transnational corporate
managers decide to invest in permanent R&D facilities away from their
home couriry.' Already it is apparent, however, that much R&D
activity conducted by TNCs abroad, particularly in the Third
World, is of short duration or is tied to fixed-term contracts with
existing local research facilities. The general motives which lead
corporate managers to make R&D investments are the desires to:

e facilitate and speed up technology transfer from domestic
laboratories to foreign subsidiaries

¢ monitor local demand or supply sources for opportunities
which escape notice in home countries

® increase chances of successful innovation by permitting the
development of foreign innovation opportunities close to their
market source

Ronstadt explains that apart from these motives, often shared by
LDC host governments, another factor is at play: the desire of LDCs
to retain their surplus of skilled scientists, engineers, or technicians
who cannot be employed to the full level of their talents in purely local
firms.”” On balance, however, few efforts have been made by
US-based transnationals to invest in R&D overseas other than in
Canada or Western Europe.

Two directions for a reversal of trends appear possible. The first
Is bold action by individua firms. To illustrate, Bag6 Pharmaceuti-
cals, a medium-sized Argentine company, made a policy decision
some years ago to achieve autonomy in R&D capacity.’* One main
reason for the decision was financial: multiple licensing costs were
very high. Also present was the explicit desire to reduce the company’s
dependency on outside suppliers and to challenge the conventional
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wisdom w hich held that Argentine firms could never perform as well
as foreign compeittors. Additional considerations included the com-
pany’s wish to gait: the loyalty of a corps of researchers who would
stay with the firm for long years, an attitude rarely encountered
among expatriate researchers. Success was achieved within SiX years,
one expression of which came when Bagd’'s researchers made tech-
nological breakthroughs which their former iicensors then wanted to
produce as lcensees. A smal! number of other firms in LDCs have
experienced stmilar success, usualy by their own efforts and with no
governimental subsidies.

A second means of breaking the R&D monopoly: of TNCs is
determined governimental action utilizing direct subsidies when neces-
sary. Rhetorically at least, many I.DC governments seek to have their
owntechuological research infrastructure, particularly in branches of
industrv vital to exercising control over their national economies.
Chile cants 1o gair autonomy in copper: Bolivia, in tin; Argenting, in
mest and wool. Success IS impossible, however, in the absence of a
clear policy vigorously pursued and subsidized. The decision reached
by the Argentine government in 1973 in the sector of nuclear energy
for peacetul purposes is one example.” Notwithstanding the contrary
consensus of world experts, the government rejected the option of
enriched uranium (at that time obtainable only from the United States
w the Soviet Union) to seek self-sufficiency in nuclear-energy pro-
duction using natural uranium. One major obstacle stood in the way:
permanent research capacity had to be created. It was created.
Although these examples are of limited applicability, they do show
that important gains can be won.

Since the fruitful assimilation of imported technoiogies is condi-
tioned by the level of one's absorptive structure, the possession of
native R&D capacity improves one's ability to make optimum use of
foreign technologies. A coherent policy amed at developing local
R&D would aso provide material, social, and moral incentives to
entice research professionals to remain in their countries. Incentives
should be institutional and not solely personal. Thus a government
will invest in improving the quality of medical research and service
facilities in small, remote areas while providing other incentives to
doctors, nurses, aides, and paraprofessionals to apply their skills
away from congested capital cities. But it is wasteful to endow a
country with R&D infrastructure unless that research effort is effec-
tively coordinated with industry’ s demands for technology. At stake is
the circulation which must take place within the triangle—policy-
makers, industry, and research producers-articulated by Latin
American specialists.” Little good comes from increasing the poten-
tial or actual supply of national technology unless that technology can
be matched up with the national demand structure which habitually
looks outside national boundaries to meet its technology needs.
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(International stupptliers have obviousy had enough influence on
internal demand structures to shape their size and form in accord with
tbeir own interests.) Something more basic is needed, therefore, than
mere “transfers of technology” to national research institutes. Many
such transfers are little more than uncoordinated educational pro-
gramstc train or upgrade local scientific personnel. Whatever be their
intrinsic merits, however, these programs often bear no relation to the
production process. Consequently, efforts to build up an R&D
infrastructure in LDCs must center on locating research within
industry or in close symbiosis with it. To do otherwise is to waste
funds and to court failure.

There is no compelling reason why LDC governments could not
require selected tranznational corporations to invest in local R&D asa
precondition for operating within their borders or even for engaging
in conventional technology transfers. Similarly, LDC governments
couid offer fiscal and monetary incentives to firms willing to build, se:
up, and supervise local research and development facilities. Because
most international firms derive their competitive advantages from a
variety of sources, of which technotogical advance is but one, it must
not be assumed « priori that they will necessarily deem such demands to
be intolerable, at least in industries characterized by relatively stable
technology. One prevalent fear is that technologies adapted to Third
World locai conditions will prove unable to compete with those
designed for ¢ondiiions in the rich worid. But much relativity attaches
to this line of reasoning: rich countries themselves, under the pressure
of long-term inflation and growing scarcities of food and fuel, may be
obliged to shift to factor proportions in production closely paraleling
those now current in underdeveloped lands. They too may be forced
to maximize employment, to spare scarce capital, and to use technol-
ogies which do not deplete natural resources or spoil the environment
and which can work on smaller scales. Many years must surely elapse
before Third World countries, taken as a whole, can build up R&D
infrastructures of a size, diversity, and strength comparable to what
now exists in rich nations. But for this very reason, TNCs and
international consultant firms could view the implantation of such
facilities in the Third World as a profitabie enterprise for long periods
to come. TNCs with a long R&D tradition need not necessarily feel
threatened by thecoexistence, alongside their own home-country R& D
facilities, of local Third World R&D units which will still have to
compete with them to obtain skilled personnel, sophisticated labora-
tory equipment, and access to the pool of general knowledge germane
to the ope-ations envisaged. Clearly the mere physical presence of
research laboratories in less-developed countries will not guarantee
that technology developed and adopted will be congenia to loca
needs any more than the implantation of manufacturing plants will,
of itself, assure a type of production geared to meeting priority needs
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oi the majority of iocal populations. The answer lies in a nationa
policy aimed at shifting the direction, composition, and quality of
research oward social purposes broader than those pursued by
corporate R&D units. If such energetic action is lacking, the “‘indig-
enization” of R&D will prove as disappointing to Third World
developers seeking to reduce dependency as did import substitution in
the industrialization phase.

Many findings generated by R&D laboratories in rich countries
reach Third World sites only through the mediation of consultant
firms which are expressly set up to keep abreast of research and to help
spread it. The important role such consultants play in technology
transters must now be examined briefly.

Consulbiant Firms'’
The term “consultant” when applied to firms is generic; variations
within the genus arc wide. Some consultants provide design and prob-
lern-solving services in limited domains-hydraulic studies, food-proc-
essing technology, or refrigerated transportation. Others undertake
virtually any task, from evaluating the managerial efficiency of a
company or government, to making feasibility, site, or design studies
of a paper mil};to advising churches how to invest their portfolios in
an “ethical” manner. The capabilities of consultants include the
ability to devise equitable tax systems, plan the reform of public
bureaucracies, install modern systems of data-gathering and -proces-
sing, formulate national development plans, map out regiona tourist
policies, or train managerial decision-makers. Sometimes consultant
firms arc specialized interpreters of information whose role is to
organize al circumstantial knowledge which potential investors,
governments, labor unions, or other economic actors might concelv-
ably find useful. Large consultant operations of this type operate like
a consulate general: they post overseas their equivalents of labor
attaches, economic advisers, political anaysts, legal experts, statis-
ticians, and public-information specialists.

It is no idle question to ask why consultants are necessary.
Answers given by consultant firms themselves are reveding. In a
folder prepared for potential clients, Arthur D. Little, Inc. state; that:

ADI. considers its principal business to be the management of
change and the optimal blending of change »:th continuity.
Each time we undertake a new assignment, we assemble a new
case team representing whatever skills are needed to understand
al aspects of the problem and their interrelationships. What this
means. is an approach to problem solving which combines:
--General expertise in al the change areas that affect the. . .
field-government regulations, technology, economics, society;
--Specific expertise in marketing, organizational develop-
ment, s.rategic planning, forecasting, modelinz, finance; and
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—Most specifically, skills in operations, research, and plan-
ning for specific Situations within the broad context of a bur-
geoning industry."”

Another prestigicns world consultant, Business International Cor-
poration, declares itself capable of:

providing fast, reliable information needed for corporate plan-
ning and decision making

alerting corporate management at home and abroad to new op-
portunities and dangers

discovering, explaining and interpreting new international man-
agement techniques that will advance profitable corporate
and economic growth

analyzing governmental measures that will make for sound eco-
nomic growth and greater international cooperation and
that will pave the way for corporations to make their maxi-
mum contribution to human welfare and to advance their
own survival and prosperity'®

One function of consultants is to facilitate the entry of inexperi-
enced US or European firms into international competitive arenas. A
related role consists in “opening doors’ or “lubricating” the transi-
tion to investment and other operations in countries previously closed
to Western capitalist firms. To iltustrate, the iegai firm headed by
Samuel Pisar in Paris has, over a decade, brokered dozens of invest-
ment contracts between US firms and the Soviet Union.'” Even experi-
enced transnational firms feel the need to call upon consultants to
survey ground unfamiliar to them. Not surprisingly, therefore, US
corporations are ..«ow studying their possible entry into the People's
Republic of Chinalargely on the strength of early soundings taken by
consultant firms.

International consultant firms are not limited to helping rich-
country investors; they are also retained by firms, government
agencies, or international organizations to perform studies in less-
developed countries. In carrying out their daily chores they utilize for
the most part “decisional” technologies. person-embodied expertise
for diagnosing problems; abstract tools to simulate alternative policy
courses and to weigh benefits and costs tied to each; and systematic
disciplines the functions of which are to organize all available data cn
markets, employment pools, available technologies, sources of capi-
tal, or import legislation. Less-developed countries frequently retain
the services of consultants to learn what technologies are available
from the rich world, consultant firms serving as mediators between
suppliers and utilizers of technology. For many firms lacking their
own “technological gatekeepers,” consultants serve as functional
equivalents. But they are something more, veritable matchmakers,
actively promoting the uses of new technologies by actual and
potential clients who would not otherwise feel the need for same.

65
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internarional consultancy is a highly competitive endeavor. Severa
top professionals have declared in interviews that the acute competi-
tion sometimes leads them to adopt, unintentionally, what they
characterize as cynical and undesirable attitudes in the discharge of
their functions. They usualy assign blame to the sysiem of ““bili-
ability’” under which they must work. The rule here is that profes-
sionais must maintain a certain percentage (usually running to about
70%%-80%;) of totai work time which can be considered “billable” or
chargeable 1o aspecific client account. Consultants who do not main-
tain a high *‘billabiiity rating” cannot qualify for promotion or be
judged successful by their peers. They cannot afford thie “luxury” of
performing tasks which are not billable. Since competitive pressures
lead individuats to struggle to sell their billable time, they rarely
guestion the value assumptions underiying their own development
models or those of clients.

Severa Latin American government officials have declared in in-
terviews that the main reason government agercies or private firms
contract US consultants is not to obtain diagnostic or prescriptive
expertise, which can often be found locally, but to take advantage of
thelr easy access to consortium bank financing and their knowledge of
how 1o prepare funding proposals for such bodies as the World Bank,
the Organisation for Economic Co-operation and Development, and
similar bodies. What is more, consultants enjoy the confidence of
reputable corporations in the rich world. Thus firms and governments
in the Third World view the endorsement of a prestigious consultant
firm as a seal of approval for potential investment partners, finan-
ciers, or suppliers of technology. Among suppliers of technology,
consultant firms which focus on diagnosis and systems design are the
least vulnerable to restrictions or expropriation because their technol-
ogy is intangible, embodied not in products or processes but in the
accumulated “wisdom” of their personnel who enjoy contacts with a
variety of clients, a broad gamu: of goverrmental and international
bureaucracies, universities, research institutes and foundations, labor
unions, citizens® groups, and voiuntary agencies of all types. Gate-
keepers within large internationai consultant firms are in a privileged
position to connect purely economic with purely technological with
purely political factors bearing on investment and manageria deci-
S101S.

If the “sequence of dependency” outlined earlier accurately
mirrors reality, good consultants may confidently expect greater in-
stitutional iongeviiy in international arenas than aay mere suppliers
of capital, technology, or managerial skills. Their main expertise lies
in domains of diagnosis and the coordination of a!! other factors with
market dynamisms and their financial underpinnings. This explains
why consultancy is at once so highiy competitive and so highly
remunerative. Not only do suppliers and utilizers of technology need
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(or think they need) tiic services of consultants but so also do most
international fundiig ugencies. The United Nations, the US Agency
for Internaiionai Development, the World Bank, and cognate institu-
tions have ingtitutionalized the use of consultants to study feasibility,
sites, design, engineering, and financing. The World Bank goes even
further; it makes wide use of consultants to help it process bids
tendered by contractors in construction projects.”

The technologies wielded by consultant firms are not readily
transferred; it is easier to train engineers to design and build dams
than to teach feasibility experts how to evaluate myriad constraints
on dam sites, design, and cost variables. Few Third World countries
have fully understood that such “invisible” technological dependence
may be a serious impediment to their efforts to minimize technologi-
cal dependency. By and large it is consultants who set the broad
frameworks within which most industrial and infrastracture technol-
ogies are transferred. Partly because fees paid to consultants often
come from international funding agencies,?? LDC governments have
not closely analyzed their own degree of reliance on them. It can be
stated without exaggeration that consultants are the cement or
adhesive which holds the technology transfer nexus together: they
serve simuttaneously as mechanisms and as channels of transfer in
high-priced competitive-market circLits. Even when international
agencies subsidize the “transfer,” the consultant is paid a profes-
sional feelevels.”

What emerges from habitual practices is a dismal conclusion,
namely, that much technological problem-solving takes place without
any veritable transfer of know-how. This is true not only in direct
investment or controlled flows from parent firms to subsidiaries and
affiliates but in many consultancy contracts as well. These contracts
rarely include measures to assure that the pertinent expertise is
communicated to the client.

The central lesson to be gleaned from this look a mechanisms
and channels is that, athough many governments treat the transfer of
technology as an end in itself, companies engaged in transfer view it as
a mere instrumentality serving their total marketing strategy. The pre-
ponderant role played by TNCs in technology transfers calls for
further examination. Although they are seen by many as purveyors of
technological salvation, so conflict-laden are their operations that
judgments on them range from extreme condemnation to boundless
approval. These operations, accordingly, are the subject matter of the
following chapter.
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Recent studies on transnational corporations abound, and the pur-
poses of this book are not served by reviewing them.” What does
command our attention, however, is the oft-repeated clam that
foreign firms benefit less-developed countries by bringing them
modern technology. Yet, as one United Nations document states,

the multinational enterprise is only one among several channels
through which develcping countries acquire proprietary technol-
ogy from industrial countries. However, it is probably the most
important and certainly the most controversial.’

Other UN publications meanwhile acknowledge the peculiar strengths
of TNCs in domains of technology, marketing, finance, and manage-
ment.’

‘The internationalization of production is a more significant
effect of the expanded activities of TNCs, however, than is the size of
their operations or the degree of control they exercise in host coun-
tries. Yet internationalization is inseparable from control. During an
interview with The New York Times, José Begarano, vice president in
charge of Latin America at Xerox Corporation, declared that Third
World nations need technology to abolish misery within their borders
but lack the infrastructure to produce their own. Concluding that
technological self-sufficiency lies beyond the reach of most less-
developed nations, he advises leaders of these nations

to recognize that, solutions to technological problems are beyond
their means. Officials of emerging countries can best foster tech-
nological development by enlisting the aid of the international
business enterprise.”

Even developing-country leaders concerned over the dependency of
their nations gain little from condemning Bejarano’s stance or, as one
militant party recently did, laying the blame for al the ills of techno-
logical culture on the Atlantic powers.” The harsh truth is that poor
countries do need technology, and there exist few aternative sources
outside the TNCs where they may obtain it. Business officials,
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conscious of the trump card they hoid, can agree with Orville
Freeman, president of Business International Corporation, that
technology inihe broadest sense--including material, manager-
ial, marketing, organizational and other sKills, as well as ad-
vanced technical information such as secret know-bow-is at the
heart of the difference between devzioped countries and devel-
oping countries.”
Moreover, as Raymond Vernon notes, even countries which are
“developing” rapidly continue to require new technological inputs.’
TNCs will, in practice, continue to be major suppliers of indus-
trial technology to a world in quest of “modernity” and its symbols.
For this reason alone, the criteriaused by TNC managers in exporting
technology deserve examination by students of deveiopment. Without
reviewing the general value systems of corporate firms, a topic
surveyed in recent studies, it is useful to explore how these generd
values arc trandated into specific criteria governing “technology
transfers.””

Suppliers of Technology: Their Criteria

Why do corporations based in rich countries sell technology to buyers
in less-developed countries? One corporate official interviewed de-
clared that “any IJS company will transfer technology if it gets paid
for it and will keep control over the technology so that competitors
can't get to it.” His reply lays bare three criteriaz monetary gain, the
exercise of control, and competitive advantage over oikers. He argues
that profit is justified because companies sp ..apd. millions .o { dallars, to
develop new technologies. Research and development risks are very
high; consequently, technology is not a free good but an expensive
commodity.

Control by a specific corporation over the disposition of :echnol-
ogy is closaly tied to gaining advantages over competitors. Companies
often implant technology in Third World sites to counter the potential
moves of adversaries. The director of a US chemical producer
declared it the policy of his comnany to “bring !'he latest technology
wherever market possibilities exist.”” His firm built a subsidiarv in
Argenmina during a boom in petrochemicals and plastics. The decision
to locate in-Argentina came “primarily from the threat of competition
moving in from Germany and the United States.” For severa years
production in Argentina proved unprofitable, although this trend was
later reversed and plant expanded. Recently, however, certain product
lines were dropped by the head office because “the company fell
behind in technology. And you lose out if you can’t stay with it in
technology.” Unless head offices control technological and market
processes worldwide, they are not free to remove themselves from
local technology arenas when these cease to be attractive.
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Many international business executives, however, have a broader
vision t}an that reflected above. The senior vice president of a presti-
gious engineering firm gave these reasons for seeking contracts in less-
developed iands: (g atruism: the desire to work professionally and
for a profit in away which can help the poor and save lives; (b) public
refations: improving the corporate image by showing that the com-
pany is not acrass commercial entity interested only in profit and
unconcerned with human suffering in the Third vJorld; and (C) geo-
graphicalspread; covering spatially differentiated markets when pre-
duct diversificationis ruled out because oOf speciaiization.

Mostcorporate personnel complain of being unfairly attacked by
critics. They sce their firms as serious companies which do not manu-
facture harmtui products and which do provide excellen: salaries and
fringe benelits to their foreign empioyees and dispiay greater eco-
iogical responsibility than their national counterparts. According to
them,imany Latin Anierican governments favor a disastrous policy in
the acquisition of technology. The cheapest way for .DCs to obtain
technology, they clam, is to invite foreign investors to buiid full-
ownership plants or rake part in joint ventures. Third World efforts to
purchase technology from noninvestors arc bad, they add, because
“the price is dways too high.”

Amajorstruggle is brewing over the legitimacy of TNC roles in
the ‘Third World. Disputes center largely on’lssues of nationa control
over corporate activities. TNCs frequently ace.~t, however rcluctant-
ly, considerable interference with their no, ... :tices of technology
transfer. To illustrate, a Canadiar mining company made an excep-
tion to its company-wide accounting procedures in recent years in
order te counter restrictive legislation in Brazil, which treats technol-
ogy payments as taxable profits and sets ceilings on royalty payments
which fall below the company’s acceptable minimum.” Accordingly,
the company’ s Brazilian operations are simply not billed, as are other
subsidiaries and affiliates. for R&D expenses incurred in the home
country or for technological services provided in Brazil. These costs
are “‘picked up” in some third country or carried as a debit--sine
die—on the books of the Brazilian units. This practice illustrates how
the operative criteria adopted by TNCs in selling technology to LIDCs
relate to overall firm profitability. Yet great flexibility is the rule
within “enlightened” corporations, especially those which have sur-
vived many generations of troubled times. According to them, most
restrictive national legislation can either be circumvented or “ridden
out.” Their thinking suggests still another, albeit implicit, criterion
invoked by suppliers of international technology: the desire to slow
down the process of coalition bargaining carried out by Third World
countries.

The director of one large international marketing firm justified
his own opposition to such coalitions in these terms:
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The persistence shown by many in wanting, to treat Latin Amer-
ica as a continental entity confirms the existence of an interna-
tional bureaucracy, mostly of leftist origins, who are the chief
agents (unconscious) of precisely what Is anachronistic in both
capitalism and sociaism."”

Business consultants frequently warn managers in client firms of a
possible trend in the direction of such coalition bargaining and
suggest how Thisd World concerted actions can be circumvented.

More importantly, however, corporate iecision-making in the
home country decisively affects local technology arrangements in the
host country. One spokesman for a large transuational firm explained
that his firm’'s decision to invest in Latin American Country A was
dictated by the desire to maintain “objectivity.” According to him,
most foreign companies feel attracted to invest in neighboring Coun-
try B. “But my company can’t risk being viewed as tied to one coun-
trv (B), or to one se! of interests.” Because the company believed that
its interests transcend national biases and that its regiona c¢ffices
should no: be linked to the destinies of any single country, the
company installed its regional office in Country A, which is geo-
graphically close to Country B, where it has more numerous and
larger plants. Besides, “it is not good business to be too close to local
managers.” This decision created problems at the technical levei. It
would have been more “efficient” for the company to locate in
Country B, but the company decided to subordinate efficiency to the
criterion of manageria “objectivity.”

Barnet and Muller consider that “no aspect of the technologica!
superiolity of the developed world is more important than its mastery
of the techniques of ideological marketing.“” But ideological market-
ing need not be conducted in manipulative fashion; nor must corpor-
ate managers deliberately mystify foreign clients. It suffices that these
managers become “true believers’ in the beneficence of their overseas
operations. Because many of them are so convinced, they are troubled
by what they judge to be politically inspired “distortions’ of a purely
business issue.

Indirect confirmation of this view was obtained during an inter-
view conducted in Santiago on 13 April 1973 with a top economic
planner under Salvador Aliende in Chile. This officia complained
that Chile “was negotiating with less strength than before. One reason
is that whole packages are negotiated; and, therefore, in order to get
the package, Chileans make concessions in matters pertaining to tech-
nology.”” Three days later, a Chilean economist who had worked with
the predecessc. Frei regime refuted this impression by insisting that
“technology is technology” and that it matiers little who supplies it.
According to him, “Chile now imports technology from socialist
countries under more rigid conditions than former contracts with the
United States or Europe. The USSR ‘donates’ turn-key plants [for
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example, a fish-processing plant, or a factory to make prefabricated
housing], but then follows this up with tied credits and with tied
technical services.”” Such procedures, in his view, were not conducive
to Chii¢’s gaining technological  independence.

These and other observations from government sources during
aperiod of socialist experimentation cast light on other important
aspects of internationai technology transfers. Thus during the fina
months of the Allende government, one UN administrator living in
Chilevoiced the opinion that “Latin American countries may have
only a few more years in which to devise alternatives to merely
integrating into the world capitalist system of trade and technology
exchange. If they fail, they will isolate themselves from modern
techinology and rhe pool of trained people.” The knowledge that their
prospective clients fear just this possibility is never absent from the
minds of corporate managers as they bargain with host governments
cager to minimiz- national dependency. Whatever the wishes of the
tatrer, there are limits to their possibilities of autonomy. Indeed many
transnational managers, inciuding those working within Andean Pact
countries, exhibit impatient disdain for those who legidlate restrictions
on TNCs within their borders. They tend to dismiss them as “intellec-
tuals who have no experience, and who have now become bureau-
crats,”’ revealing one latent attitude prevalent among business deci-
sion-makers: that they need not take “seriously” academic or govern-
mental students of technology. Such decision-makers, however en-
lightened, have no respect for those whom they brand as victims of
their own unrealistic generalizations or ideological illusions. The
universe familiar to these decision-makers is that of competition for
money and for bargaining power; hence, they profess to respect only
those who display knowledge and experience in these arenas.

No probe of corporate criteria in technology transfers is comptete
unless it evokes issues of geographical concentration. Laige firms, itis
true, seek geographical diversification in investments and licensing
natside the United States, but they also prefer to concentrate their
efforts, a least initially, on one country or region. Firms working in
engineerin;, construction, and social infrastructure (sanitation, water
supply, health units, etcetera) are attracted to dollar-rich Arab
countries for obvious reasons. First, these Arab clients have abundant
foreign exchange and need not depend on international agencies for
hard-currency funding. (Indeed the companies just mentioned find
international funders to be insufferably slow and cumbersome;
moreover, the competitive bidding procedures they impose on Third
World clients interfere with the “special arrangements’ these com-
panies are fond of making with client states which “trust” them.) A
second reason is that dollar-rich countries do not insist on certain
“uneconomical” clauses imposed on consultants by world funders.
To illustrate, one engineering official complained that the World
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Health Organization occasionally requests the services of a single
expert for aprefeasibility study but sets a ceiling of $5,000 for his
services. This, said the engineer, is too low to “get a good man.” He
further complained that world bureaucracies have generally unrealis-
tic fee schedules. As aresult, they “end up getting second-rate Central
American [sic} engineers.” To counter these nuisances, hie explains,
his company and most competitors have established a dollar limit
below which they will not accept a job. A third reason why consul-
tants of the type described favor concentration in one country or in a
cluster of nations in the same area is that their high-quality people can
be putto double or triple project-use, ali the while minimizing expen-
diture. And it suits then. better to have contracts directly with
governments which can pay rather than to rely on world funding
agencies which pursue a policy of “spreading their loans around
geographically.”

Engineering and design firms have explicit preferences in client.>.
They view with disfavor the plea made by many LDC governments
that they engage in substantial training activities of counterpart
personnel in the course of “getting the job done.” This imposition,
they argue. reduces efficiency and brings engineering costs up.
Moreover, it makes the intended beneficiaries of a project-the poor
of an Indian city or the peasants in the Iranian countryside-wait
longer for the deilivery of the services (water supptly. electricity, hospi-
tals) than would otherwise be the case. One engineer puts it thi: way:

To provide technological transfer is a hindrance to the achieve-
ment of the immediate objective, shared by our company and our
client government. To insist on atransfer viatrainiing inhibits the
company’s performance of its given assignment.

Anotker criterion which engineering, design, feasibility, and
consultant firms apply in transfer decisions bears on costs. “Quality”
suppliers of expertise encourage LDC clients to hire experts on the
basis of competence first; costs, they say, should be discussed only
after the choice of firm is made. Their assumption is that to look at
costs first places competent serious firms at a disadvantage in the
bidding and the preliminary review of candidates. The general
presumption is that less-skilied competitors offer “bargain base-
ment” services to unsuspecting clients by sacrificing quality. Psycho-
logical “selling” of quality know-how is as central to the straisgy of
international suppliers of technology asit is to those who sell products
or processes. SO true is this that some consultant and engineering
firms try io score an additional “selling point” for their higher fee
schedules in one of two ways. One approach is to present elaburate
calculations in which “quality” isweighted in total costs. The result is
that in terms of “pound for pound” of quality, as they put it, they
end up being cheaper than aternative firms. They often aver, too,
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thatthey do not calcniate professional service charges by hourly rates
or according to timespent by diverse categories of professionais
employed on a project. The reasoning put forth is that such account-
ing diverts attention from the main objective, which is to finish the
report, to render the design operationat. or to map out a precise
investment strategy; tangible results like these are adduced as the best
measure of money wel!! spent. Hence the preference of high-level
consultants for working within stated budgets rather than on a
cost-plus-fixed-fec basis. A second approach is for a firm to admit
that it is indeed i:10r¢ expensive than others, but that it offers more
solid guarantees and more reliable and experienced personnel, so that,
intive long run, **1o cut corners™ on quality is a diseconomy because
ihe job wiltbe pooriy dene or will have to be “patched up” soon after
compiciion. So contident are “quality” firms of the persuasiveness of
their criteria that they sometimes “risk” losing a lucrative contract by
being “roo honest™ with LDC clients in preliminary negotiations.
They tell them outright that the proposal is wasteful, ineftrcient, or
doomed to faillure. Even when they iose the contract, however, they
usually affirm that they would be equally “honest” rhe next time, so
contident arc they of being proved right by experience. To quote one
engineering consultant, this is the reason that **we prefer to work with
nrofessionals rather than with amateurs. a shared universe of profes-
siona values and criteria can be presumed to exist.”

One form of technology transfer which has not been widely ex-
poried from the United States to less-developed countries is that
wherein a technology innovated in one field is adapted to another.”
Firms like ABT Associates play an important “matchmaking” role
in searching systematically for industrial and commercial applications
of technologies initialy developed by the National Aeronautics and
Space Administration (NASA) in its space programs. Mediation is
performed also by umversities, usually with funds obtained from the
federal government. The imagery which “matchmakers’ use to
describe their function illustrates an important aspect of technology
transfers. They justify their ro'e by claiming that those who are knowl-
edgeable about markets in one field are usualy not technologically
knowledgeable in some other field; and the converse, they claim, is
likewisc true: peuple with technological knowiedge in one field are rare-
ly aware of market opportunities for that technology in fields other
than their own. Hence the need for a “detached third party who can
help potential creators and final consumers of technology talk to each
other without letting their specialized blinders or vested interesis stand
in the way.”

One view widely held in corporate circles postulates a tight
correlation beiween the stability and size of the market and the ease of
communicability of technology. That is, if the market is relatively
stationary, transferability of technology is high and goes smoothly
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because most firms possess the same level of know-how and condi-
tions ihrougzhout the market are similar. The opposite situation pre-
vails where market growth is rapid and high, a circumstance which
creates much latitude for new customers and products. In this in-
stance, the likelihood that any two producers will operate at identical
levels of technology is dlight. Consequently, one firm is more apt to
experience more difficulty in transfers than its competitor. The
conclusion to be drawn is that the greatest competitive advantage
devived fromtechnology occurs in growth situations.

Thetheory under review also examines questions of scale and
siz¢. Studies conducted by the Boston Consulting Group, a prestig-
ious international consultant firm, suggest that, within broad limits,
whenever one doubles the number of production units, unit costs can
bereduced by 10%.* Armed with this knowledge, many firms propel
their search for new technologies in order to gain a more favorable
market position. They try to force the market to expand, and in order
to do so, they will accelerate R&D investment, Implicit here is a
dynamism paralel to that found in Vernon’'s “product cycle’ theory.
Indeed the criteria of technology suppliers are best understood by
recalling that 1 hey treat technology not ssmply as an aid to production
but also as a product in its own right. Thus pharmaceutical firms sell
technology in older products to Third World countries in order to
gain market entry for their newer products. Transfers of this type
arc not risky; on the contrary, they are viewed primarily as incidenta
ways of deriving supplementary income from know-how which may
well be on the way to becoming nonproprietary knowledge.

| once asked a management strategist, “What is the most
proprietary kind of knowledge in existence?’ His intriguing reply
was, “The most proprietary knowledge is the kind nobody knows
anything about. For example, there is a sensitive process in one metal-
lurgical plant where the trick is to turn on the lights when it’s exactly
300 degrees. Only three guys [sic] in the company know this trick.
And. obvioudly, this is nonpatentable technological know-how.”
Examples like this confirm the idea advanced by Louis Wells that
“there is no dividing line between proprietary and nonproprietary
knowledge.””" Smaller firms patent and license their technologies
11101-e readily than larger firms because there is little else they can do
with their technology: rhey lack the capital and personnel to apply it
directly to increased production, a far more solid font of additional
profit.

Transnationat corporations do share a basic set of criteria in
technology transfers. Technology will be transferred when it leads to
heightened market penetration or control. Individual companies
doubtless seek profits on their transferred technology, but more
important to them than immediate profits is the conquest of a
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favorable sirategic position whence to control future shifts in ther
overal marketing position. Speaking practically, this means that if
technology must be iicensed if that is necessary to enter a market, to
keep competitors out, o diversify product outreach in existing
markets, or to gain a more intimate knowledge of local market
adaptations required, then it will be licensed. General agreement
exists among corporate decision-makers that income derived from
technology transfers is arelatively minor source of total revenue. Yet
absolute price.\ are high; technology is expensive and risky to develop.
Therefore, it is expensive.

Why do overall market strategies dominate the thinking of TINC
officials? As onc manager explained. “Unlike public organizations,
the corporation has an accounting system that forces it to interact
with its markets every day. Thisisits greatest strength.” This strength
Is now being challenged in domains of technology transfer by
governments. international agencies, political groups gaming support
of international public opinion, unions, and consumers themselves.
All are “chipping away at the freedom ol maneuver enjoyed by
companies.”’ This, S8y TNCofficials, 11; bad because !t wdage lower
efficiency and, ultimately, to reduced economic growth. Conflicts
inevitably arise: TNCs asstppliers of technology insist that they need
maneuvering room if they; are to provide LDCs with what is asked of
them-the dynamism of growth. So goes :he argument.

The claim made, implicitly at least, by transnational suppliers of
technology that they are vectors of technological salvation cannot be
judged, however, unless their criteria as suppliers are contrasted with
those invoked by Third World purchasers of technology.

Criteria of Purchasers of Technology

Buyers of technology in international exchanges have diverse objec-
tives, owing initially to the fact that these buyers themselves are a
heterogeneous lot, ranging from affiliates or subsidiaries of tramns-
national corporations to state-owned firms, private national firms, and
third-country firms. It is useful to speak first of the objectives of
poor-country firms in acquiring foreign technology. Only afterwards
shall | list the benefits host governments seek in their technology
import policies.

Subsidiaries and affiliates do r.ot generaly place a high priority
on cost-minimization in their acquisition of technologies. Most of
their purchases are made from parent firms-precisely the kind of
transactions in which abusive transfer-pricing and over-invoicing
occur most frequently.’”” These exchanges are usually conducted as
package deals in which technology is tied to restrictive marketing
clauses, to royalty payments for trademarks or goodwill, and to
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contractual obligations to purchase raw materials or so-cailed **inter-
mediates” fromthe parent firm, often at guaranteed prices. These
practices frequently prevail in contracts between TNCs and client
firms; but in parent/affiliate relations they come close to being the
norm. Moreover, local managers of affiliates or subsidiaries are
judged in light of overall performance standards set by the parent
companv. Quiic predictably, therefore, it is to the parent firm that
their protessional loyalties are ultimately given.”” By and iarge, these
managers hold the same value system as that favored by suppliers of
technology; the primary concern of both is to assure a regular supply
of technoiogy that “fits’ the production requirements of local firms.
And by definition, such technology is the kind developed and sold by
the parentorganization. Although full assimilation of that technology
withinthe local firm is important, it matters little whether such
assimilation takes piace in the person of local or foreign personnel.
Whatis crucial isthat production and marketing harmonize with
overali company strategy. Local managers sometimes wield enough
influence o bend parent decision-makers to local needs or to special
rechnelozical adaptations Even thesc managers, however, are rareiy
moved by values other than maximizing their own efficiency, compet-
itive advantage, or career aspirations.

On the other hand, managers of locally owned enterprises,
private and public, operate from different motives. The aura of
prestige surrounding “modern” technology weighs heavily in their
decisions over desirable sources and kinds of technology. Quite often
they sympathize theoretically with the goals proclaimed by their
governments: lowering costs, optimizing local materials, and reducing
outside dependency. Because these local enterprises need to be compet-
itive, they look in practical terms for technologies for which are
assured standard quality, reliable delivery, guaranteed maintenance
and supervisory services, and favorable financing terms. In order to
obtain these benefits they agree to pay high prices, to remain depen-
dent on outside suppliers, and to sign package deals even in the face of
government policies expressive of opposite prioritics. A government
planner in one Latin American country explained that even state-
owned firnis often sacrifice their independence if technologies avail-
able from TNCs are of high quality, especially if hard-currency
financing accompanies their purchase. In his opinion the main
ircentive for any local entrepreneur to avoid importing foreign
technology is the shortage of hard currency. Suppliers of know-how,
alert to this constraint, frequently provide favorable financing. The
specific criteria applied by local decision-makers vary widely as they
contemplate acquiring product, process, or design technologies. Local
firms have a strong incentive to develop local product technologies
which bring their goods into closer line with local demand, tastes, and
preferences. But in the case of process and design technologies, there
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is fess pressure on locals to avoid standardized outside imports; other
considerations—reliabiiity, prestige, assured deliverv—weigh more
neavily,

The interests of LDC governments ai:d firm managers coincide in
one important realm, however: their own personnel to master
acquired technologies.” Local firms do not want their in-house
technology to remain too dependent on foreign experts. Hence they
placc a high premium in technological contracts on training their
personnel, ofien requiring that employees be trained in the factory of
the supplier andirat foreign experts periodically visit and instruct
their localtechnicians. To obtain this service, however, they make
concessions (o suppliers in transfer-pricing, package deals, and mar-
keting restriziions.

Pluntdirectors in.DCs identify the pressures which perpetuate
their dependency ou outside suppiiers. First, it is very disruptive for
them to break with patterns once established: sales go down, produc-
tivity drops, skilled personnel leave. and their market position is
weakened. Second, 1hey are usually dissatisfied with available aiterna-
tives to technologies supplied by world-known corporations: quality is
inferior, delivery dates are uncertain, quantities are insufficient, and
political or personal considerations interfere with a purely “business-
like” relationship with local suppliers. A third powerful constraint is
the shortage of trained negotiators. Negotiating good contracts-poses
an array of complex problems requiring legal, technical, economic. and
conjunctural skills, Most small and medium-sized firmsaiready rely on
the services of patent attorneys or agents to negotiate patents,
royalties, trademarks, and licenses. The managers of these firtns fear
that payments to such middiemen would increase drastically if they
prematurely severed their bonds with “familiar” outside suppliers of
technology.

A general lesson gleaned from examining constraints facing pur-
chasers of technology is that incentives play a decisive role. LDC
governments can achieve little success in reshaping patterns of
technology acauisition unless they offer new incentives to local users
of technology. Incentives are discussed at lerzth in Chapter Eight,
which deals with negotiation strategies. But a rapid look at the criteria
invoked by the governments of countries importing technology is now
in order.

‘Thefirst objective of LDC governments is to harmonize acquired
technology with the objectives of national development. Although
few governments are fully coherent :n pursuit of this objective, it
nonetheless stands as the professed goal of ail, for “having” technol-
ogy is seen as part of being modern or developed (however uncritical
may be the assumption that imported technology furthers the cause of
national development). Other criteria emerge from the perceived need
of governments to control the “strategic’ sectors (or commanding
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hewghts) of their national economies. Two special considerations here
enter INtO plav, namicly, the governments’ felt needs to assure (a) na-
tjonal control over industries relaied to defense o- military produc-
tion, and (b} autonemy in sectors considered vital to the economic
welfare of the country. While defense industries are nearly universally
and certainlv iradiiionally considered “strategic” by al nations,
counirics which depend heavily on the expori of afew commodities
for foceign exchange will aso include those sectors (for example,
cocod, Jute, timber, cotton, paim oil, coffee, bauxite, copper, or tin)
insuchadetinition. The choice of an industrial strategy may also lead
to the classification of other sectors as strategic, as seems to be the
case foretectronies in Taiwan, petrochemicals in Algeria, and testiies
in India, Stretching the definition yet further, many LDC gevern-
sienis ialso count as strategic (for noneconomic reasons) basic social
sectors:health, housing, education; communications, banking, and
transportation. Unle s relative self-sufficiency is gained in these
domains. they argue, the country will be too vulnerable to decisions
made by outsiders; moreover, these socia goods bear directly on
employment and the basic survival of the masses.

Still other criteria are equally important te;  technology-importing
countries. lower acquisition costs, optimum use of local resources,
and reduced dependency on the outside.'” The last criterion is
paramount in the sense that national leaders ultimately seek the
capacity to reach autonomous decisions on technology. Rut such
autanomy isimpossible to achieve unless the second criterion is met,
that is, unicss local finances, materials, and human skills can be put to
optimal use. As to the first measure-tower acquisition costs--such
can be negotiated only through increased bargaining strength. De-
pendence does not mean the reliance on outside suppliers of technol-
ogy, but rather & country’s inability to control the direction, speed,
and socia effects of technological evolution. Dependency’s opposite,
autonomy, implies the ability to shape a technology poiicy which
serves the national development strategy and central value options of a
socicty. Planners who enter the technological arena have two essential
nbjectives. One is to acculturate the masses to an increasing receptiv-
ity to, and familiarity with, technology. For unless technology is
widely assimilated by a population, social stratification will become,
or remain, hicrarchicai and €litist: engineers and technicians will
monopolize all decisions affecting production. Especialiy where such
goals as greater social equality and decisional participation are
important to development strategy, serious efforts must be made to
disseminate technology. To this end, the focal points through which
technology enters industrial firms need to be organized, aong with
suitable education and occupational incentives. The second objective
of planners is to choose appropriately from a wide range of technol-
ogies. The notion of “*appropriare’ choices of technology, in turn
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and likewise, implies apluralistic approach to planning. That is, it
becomes essential ¢ identify sectors and activities where so-called
“apprepriate’”’ OF intermediate technologies best aly the need for
higher productivity with equally important needs to provide employ-
ment, to utilize local materials, to associate a poor populace with its
own development, to [conserve depletable natural resources, and to
reduce dependence on foreign currency.”” Clearly, then, according to
such measures, it option lies not in a choice between allegedly
“sof " “appropriate” technologies versus inappropriate, “high”
techncloygy. Rather, the wise course is to employ the entire gamut of
mstruments ranging from improved traditional technologies to others
which wr¢ modern but small-scale, labor-creative, and indigenously
developed; to others which are second-generation or “obsolete”
technologies imported from developed countries;*® to still others
which arc the most modern of al; and perhaps even to others which
do not existanywhere yet but which must be developed ex ovo to suit
special needs.”

Much light is threwn on appropriate technology choices by the
practices adopted in the People’'s Republic of China. According to
recent studies rhe Chinese have adopted capital-intensive modern
technologies in capital-goods industries so as to become internation-
ally competitive and acquainted with modern innovations.” But in
industries which manufacture consumer goods (processed food, iex-
tiles, bicycles, sewing machines, transistor radios, etcetera) other
priorities take precedence: maximizing employment and involving
workers in production and research decisions. Some degree of effi-
ciency is sacrificed to the preference for labor-intensive technologies
which utiiize local paris, know-how, and currency, with little regard
for internationally set quality standards. An “appropriate” technol-
ogy policy thus covers the entire range of tools, organizational
systems, and work modes, with the degree of “appropriateness’
judged sector by sector, industry by industry, and product-by product
in accord with broad value options taken by society and expressed in
precise development strategies. A creative mix of diverse approaches
Isdeemed indispensable, along with great flexibility to cope with new
constraints-hence the high reliance placed by the Chinese on the
process of trial and error and their rapid correction of unfavorable
trends once detected.

Many government planners fail to utilize the diagnostic tools they
need to makr “appropriate” choices. One reason for this, already ex-
plored, istheir lack of ideological clarity asto broad social goals. But
another is the absence of an integrative principle for screening and
evaluating technological options. One such principle which may prove
useful is the “Sabato triangle,” a model for technology policy formu-
lated by the Argentine physicist and metallurgist Jorge Sabato and his
coworkers.” The model aims at creating practical linkages among
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research, production. and development-policy actors. Its underlying
image is thetriancle, a geometric figure with three interconnected
vertices, One vertex represents governmental decision-makers; the
second, producers; ihe third, scientific and technical researchers.
Eachvertexmust be linked by a flow of information with the other
iwo; each must also take initiatives in demanding or supplying
rechnology. Factories must have access to, and influence on, labora-
torv or university researchers. Conversely, governmental planners
miust be able to infiuence which technologies manufacturers will use.
Uniess circuiarory flows link all elements of the triangle, there can be
no sound incorporation of technology and science to national devel-
opment Sabato offers two interesting historical examples which
helped him formulate his imagery.” The first is the invention of the
stirrup in the ear!); Middle Ages, a breakthrough which instantly
transformed horses into fantastic weapons of war. Suddenly rulers
negded more horses and more land on which to raise horses. Given
existing iand-tenure systems, this meant the need to expropriate more
land-from churches and feudal lords. What seemed to be a mere
technolegical invention thus proved to be a potent agent of historical
change, Pre-World War [ Germany provides Sabato with his second
example. Since Germany was rich in zinc but poor in copper, Hitler
ordered industriai researchers to find ways of making automobile
carburetors out of zinc instead of copper. Thus stimulated, research
and productive actors in the “triangle” proceeded to invent a zinc
carburetor.

‘These casesitlustrate the Sabato principle: if an institutiona
triangle functions vigoroudly, technology will contribute directly to
development. But if the triangle is absent or weak-that is, if the
apexes are not connected or if infrastructures are defir znt—any
technology locally produced or imported will make but a dight
contribution to development. The policy conclusion Sabato reaches is
that triangles must be deliberately set up for each major sector within
domestic economics as well as for absorbing and disseminating
technology acquired from without. In most cases this prescription
requires new government initiatives to endow the research infrastruc-
ture with more resources. Or it implies the more arduous task of
redirecting present research infrastructures away from pure research
unrelated to productive needs toward organic linkage with productive
requirements. The concept of the “Sabato triangle’” enjoys wide-
spread acceptance among Latin American students of technology—
Sagasti, Vidal, Vaitsos, Kamenetsky, Herrera, Giral, Kaplan, Wion-
czek, et a. Furthermore, organizations such as the Andean Pact, the
Organization of American States, and several national governments
take it as their reference point in formulating national technology
policies. The model’s strength lies in its great simplicity and obvious
practical applicability. The “Sabato triangle” is thus highlighted here
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because it serves increasingly as a basic tool utilized by Third World
governments whose firms import technology from transnational
corporations. The model also enables policy-makers to identify and
manage conflicts of interest between suppliers and purchasers of
technology.

Conflicts of Interest

Friction between transnational corporations and importers of tech-
nology centers on two basic divergences. The first is traceable to
initial perceptions. TNCs view technology as an expensive commodity
with a very short commercial life. Consequently, it must be sold at a
high price. Many persons in LDCs, however, contend that research
and development conducted by TNCs is amortized in thelr home-
country markets. Therefore, they claim, technology exported to them
ought to be modestly priced. Some in the Third World further argue
that technology should be transferred automaticaly along with any
direct investment made by foreigners. According to them, LDC
governments are justified in placing ceilings on license payments for
technology. Corporations, on the contrary, regard such ceilings as
arbitrary interferences with normal market mechanisms.

A second zone of conflict focuses on control over imported
technology. Transnational firms resent efforts of host-country gov-
ernments to wrest control away from them. They regard such
measures as required registration of al licenses, legidation on royalty
arrangements, and payment cellings in technological contracts as
hostile gestures. At the very least, TNCs resent the extra expenses they
must incur to meet paperwork requirements, at worst, they view
restrictions as discriminatory and unjustified limitations on remit-
tances. In truth, license registers lack any power unless they are
backed up by sanctions vested in central banks or other monetary
institutions having the authority to freeze transfer of payments. But
corporate officials complain that administrators of technology regis-
ters make discriminatory judgments. Indeed registry officias do
decide whether comparable technologies are available within the host
country; if they are, foreign suppliers can be declared ineligible. Y et
the same officials can make exceptions on various grounds, by
determining, for example, that local teams are not available immedi-
ately, that they cannot provide financing as part of the “package,”
that the registry lacks the personnel to supervise quality, and so on.
Champions of registers nonetheless defend their necessity, alleging
that without them vulnerable governments cannot protect themselves
against exploitative prices, excess packaging, and high payments for
intangibles like trademarks or goodwill, all of which they brand as
“fictitious”” technology. Disagreements at the theoretical level reved
little, however, about daily practice. In fact, large TNCs, in order to
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protect their reputation as good corporate citizens, usually comply
dutifully with local registry requirements, but at the same time, they
continue to seck wavs (usualy legal) to obtain the equivaent of their
normal payments from clients. And company spokesmen unhesitat-
ingly declare that the LDC governments will choke off their supply of
needed technology “if they go too far in placing restrictions.”

There is no need to repeat what others have written on transfer-
pricing or on multinie bookkeeping, another conspicuous source of
friction.” United Nations studies on TNCs have now brought these
practices out in the open, and the various codes of conduct now
beginning to circulate evidence the general concern over this issue.*
Gaining strength is a movement to outlaw transfer prices which are
higher than “arms’ length prices’’ charged to third parties. Although
TN officers assert that transfer-pricing is justified in terms of the
overall exchanges of which technology is but a part, this practice will
not escape the scrutiny of LDC governments once they fully under-
stand how internal pricing works in practice.

More basic than specific conflict is a general disagreement over
the role ot transnational corporations in channeling technology
transfers. Corporations employ a rhetoric which portrays them as
purveyors of technological salvation. The “line” is that if modern
iechnology is adopted, misery in the Third World will be abolished,
productivity will increase, and everyone will be better off. And
further, TNCs are the best channels for bringing technology to poor
countries because of their global organizational skills, their ability to
mobilize resources quickly, their skills in recruiting personnel from all
cultures, their capacity to respond quickly to opportunities, and their
massive investments in R&D without which new technologies could
no! be generated. While agreeing that TNCs no doubt possess these
advantages, one can still legitimately doubt whetiier the technologies
they sunply are well-suited to abolishing the poverty of masses in poor
countries. A later chapter analyzes in detail the high price exacted by
technology transfers. Worth noting here is the hypothesis formulated
by the Brazilian economist Celso Furtado, namely, that technology
transfers conducted by TNCs increase social inequalities among
classes.” The reason is simply that corporate managers calculate
efficiency in a way which favors products and services designed to
meet the purchasing power of privileged classes in poorer countries.
Their technologies areno. “efficient” in terms of satisfying the needs
of the poor.

Many in developing countries doubt that technological salvation
comes via transnational corporations. In agriculture, to cite one case,
modern technology tends to reinforce the gains reaped by large agri-
business firms at the expense of peasants or small farmers.** Criticism
of TNCs as bearers of technological salvation leads to several
different challenges to them and prescriptions for control. Some
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asseri the right of less-developed countries to displace, at least within
their own territories, TNCs as the main controllers of vita technol-
ogy. Partisans of “soft” technology challenge assumptions held by
corporate technologists as to optimal scale, criteria for internalizing
factors in the efficiency calculus, and a preference for centralization.
Instead they seek smalier technologies which are supportive of local
values, protective of nature and natural resources, less dependent on
expensive raw materials, better adapted to handling by unskilled
people. and highly labor-intensive; it is from these “alternative’
technologies that they await true development. Otihers, however,
arguing that transnational corporations must continue to be the main
providers of technology because no effective alternative can be found,
claim that TNCs can and should be regulated to respond to the values
defended by “soft” technology. These critics aso urge Third World
governments to assimilate imported technologies more critically and
to diffuse them beyond the confines of the commercial partner of the
exporting TNC firm.

A word must. be said regarding the values of international
business personnei.”” One image is central in explaining the infatua-
tion of corporate managers with dynamic change: the notion of
challenge. In most interviews with corporate officials, the term chal-
lenge appeared in their answers to the question: “Why do you sell
technology to the Third World, thereby entering an arena you
characterize as difficult, uncertain, and at times even dangerous?’ If
one term comes close to signifying universal praise for ajob, it is that
the job is challenging. Engineers say they are attracted to difficult,
although potentially frustrating, research tasks because these pose a
challenge which transcends routine. Managers and consultants risk
ulcers and nervous breakdowns because their jobs surface an endless
series of challenges which test whether they “measure up to their
potential.”

Challenge, then, is the value repeatedly invoked to justify
corporate invoivement in uncongenial Third World sites. Yet chal-
lenge-seekers take for granted other rewards:. high saaries, recog-
nition from peers, company promotions, and tangible fringe benefits.
Therefore, challenge must be seen as a symbolic value to which one
appedls in order to legitimate placing one's talents at the service of
mere profit. Challenge-seeking is the moral category which provides
incentives to action, thereby bridging the distance between mere
professional efficiency and a desire to “help mankind.” Other
theoretical categories are doubtless also at hand: the notion that
economic growth, greater efficiency, and modern technology all
greatly contribute to human development. But one cannot get emo-
tionally aroused over maximizing efficiency unless the effort is a
challenge, an exhilarating game. No matter how routine or trivial an
organizational task may be, it can be endowed with a value rewarded
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by the corporate system. All that i+ seeded is to subsume it under the
headig of ““challenge.”

Challenge stimuiates corpor:ie o o1gies, reinforcing rhe commit-
ment to growth, expansion, and :iacer.ing technological innovation.
To develop or sell new products and r.- = processes can be seen as a
challenge, especially in poor cou:tric.where markets are small,
skilied personnel arc scarce, legisiaiion IS restrictive, and logistical
probiems are the daily norm. Two qualities serve as sources of chal-
fenge to business: difficulty and the uncertainty of “winning the
prize.” Judging lrom laments of transnational managers that ‘‘un-
certain’ conditions in less-developed lands are the greatest obstacle to
smooth functioning, one must conclude that difficuity is the preferred
fontof challenge. Here an interesting dichotomy arises in the minds
o courporatet rsonmel accustomed to operating in devel oped-country
home bases. When challenge springs from a greater difficulty of
achicving success—and this is the ordinary situation in underdevel-
opediands—even successful handling of the challenge can by less
rewarding, materially, than elsewhere. Where challenge comes not
from difficulty but from uncertainty there is a higher risk content to
decision-making. The element of play acquires salience: games take
on a special appeai 1o powerful decision-makers. Challenge cannot
thiive in the absence of power, real or desired, for it is in “power
games’’ that victories are most highly rewarding and defeats most
stigmatizing. Nevertheless, the second kind of challenge is diffused
widely throughout many institutions only after a certain level of
wedlth is attained:it is, in a word, a luxurv. In terms of creativity,
however, challenges founded on uncertainty are more conducive to
technological breakthroughs than those founded on mere difficulty.

The workings of “challenge” as a kind of hidden meta-criterion
underlying corporate drive suggest an analogy with William Ja.1es’s
“moral equivalent of warfare.” Corporate managers, planners, and
technicians are socialized into perceiving challenges wherever there
are new products to be made, new profits to be gained, new markets
to be conquered. Just as in the past warfare stirred men to display
assertive qualities of audacity, physical courage, and triumph over the
fear of death (traits which James wants to encourage through means
other than war), so too does the corporate system socialize its
managerial and technological soldiers around challenges attaching to
competition; conquest; and the aggressive development of new products
packages, and selling messages. Of course a functional equivalent of
merchandising warfare could locate challenges in different values; it
could conceivably enlist energies and talents in the quest for cheaper,
more durable, and less wasteful ways of producing goods needed by
the masses.

Positing this option leads us back again to a consideration of the
vital nexus binding basic value options to development strategies to
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specific technology policies. in order to understand conflicts between
suppliers and buyers of technology, one must work backwards and
unravel the skein of this nexus. Thus, if one dislikes a policy, one
must also question the undergirding strategy and ultimately recon-
struct the values. Hence if the policy favored by tramnational
corporations in technology transfers is to be reversed, their overal
marketing strategies must likewise be altered. More fundamentally,
corporate personnel need to develop alegiances to new values. The
locus of challenge, in short, must shift from infatuation with material
growth, quantity, and merchandising manipulation to the ambition of
assuring the achievement of integral growth. Integral growth does not
place material triumph over personal communion or social justice. It
is concerned with the quality and durability of materials and technol-
ogies, with meeting genuine needs of al humans rather than with
Hattering the wants of those who are “natural” customers of
corporations because they have purchasing power.

* * %

To summarize, suppliers and purchasers of technology obey
different criteria. Suppliers want technology transfers to be lucrative,
unfettered by extraneous (that is, by nontechnical) considerations,
and congenial to their habitual modes of operation. Indeed they wish to
use transfers as means to gain themselves footholds in diverse
markets; to initiate offensive and defensive measures against compet-
itors; to gather additional gains from research and development
already conducted or in process; to counter domestic pressure in home
countries over ecological or labor conditions which presuppose ready
absorptive capacity of technology at the receiving end; and to take
advantage of international financing of contracts.

A contrasting list of attractions moves purchasers of technology.
Importers want know-how which will help them remain competitive in
local and/or international markets; solve their problems better;
buttress their image of “modernity”; gain entry into the developed
world's pool of managerial, financial, and technical expertise; con-
tribute to their wish to industrialize; produce and merchandise new
products or services, make greater gains, gain professional mobility as
an “international” technician; and protect vital links to the outside
“developed” world.

On balance, are TNCs bearers of technological savation? A
review of conflicting criteria adopted by TNCs and L.DCs for
transferring technology reveals that neither technology nor salvation
comes very easily. One glimpses the high price paid by underdevel-
oped countries for imported technology. Before inquiring systemati-
cally into this price, however, several case studies drawn from my
field research will be presented. These illustrations add concreteness
to the abstract issues expounded thus far.



sase Studies in
Technology Transfer

The present chapter illustrates, with case studies drawn from my
recerit field research, how and why priorities of suppliers and util-
izers of technology diverge. At times, differences cannot be recon-
ciled. Even when fuli harmony is unattainable, however, vauable
lessons can be learned regarding transfer negotiations. One key to
success is engaging, in early stages of negotiations, in critical discus-
sion of the value assumptions of partners to transfer contracts,
Although debate at this level is full of friction, it reduces mis-
understanding at later stages.

The cases described here are neither necessarily typical nor
representative of any statistical class of phenomena. They do, none-
theless, illustrate the dynamics of international technology transfers
and negotiation strategies. In most instances here presented, all
- partniers to the transfers were reasonably satisfied, but none of the
- cases is an “unqualified success story” which can serve as a paradigm
for other efforts. What emerges more clearly from these studies is
that, even in achieving a relative “success,” certain values must be
sacrificed.

Various ingtitutional actors are included in the cases chosen:
universities, government agencies, consultant firms, manufacturing
firms, and peasant villagers in a mountainous country. The roster of
cases inciudes a university project for water-basin development in
Argentina, a consultant study on cold-food systems in Brazil, licens-
ing arrangements in an Argentine shipyard, overall operations of aU$
precision-instrurnent firm in Latin America, general remarks on value
conflicts in tourism, and miscellaneous short cases.

These exhibits reveal how technology is b«ih a destroyer and a
promoter of values and an instrument for creating new bonds of depen-
dency even as it removes oid constraints. Thelini between technology
transfers and market competition is likewise bro aght to light. Finally,
the cases shiow concretely how transfer mechanisms operate and what
roles transnational corporations play in moving technology from one
society to another.’

89
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Case 1: Water-Basin Development in Argentina

The Massachusetts Institute of Technology (MIT) has conducted a
“technology transfer” to the Sub-Secretariat of Water Resources, an
agency of the Argentine government, with a view to achieving three
objective:;:

¢ to construct a framework of comprehensive planning suitable

for use in future water-basin deveiopment in Argentina and
elsawhere

¢ to train a group of Argentine professionals in the theory and

practice of multipurpose water-basin planning

s t0 prepare an integra development for the river Rio Colo-

rado using these methods

The original two-year contract expired on 30 September 1972
but was renewed for two more years. There is no need here to relate
contractual details or specifics of the MIT action plan.” What i
important, however, is to review briefly the rationale for what MIT
Professor David ‘Mgor has termed “a successful transfer of systern:«
technology from one country to another.”’

Cne important element consisted of conducting “trial runs’ of
multizahiective or multifunctional water-resource planning. invost-
ment criteria Were drawn up /o optimize a combination of objec-
tives—net contribution to national and regional incomes and harmon-
ization of social, environmental, defense, and economic goals—
sought in the specific programs. MIT designed its approach to be even
broader than so-called multipurpose planning in water-resource
management, a term which evokes multiple benefits expected from
such projects-irrigation. hydroelectric power, and water control.
The multifaceted approach was thought vital to the Rio Colorado
basin selected by Argentines in joint negotiations with MIT in part
because the river flows through five provinces with different needs:

Mendoza, Rio Negro, Neuquén, La Pampa, and Buenos Aires
provinces. As Mgor explains:

Each of the five riverine provinces has interests somewhat dif-
ferent from those of the others, and from those of the national
government. Since some of the riverine provinces or some areas
within them have few resources aside from the river; given the
historic importance of irrigation to many areas in Argentina; and
given the plans that the separate provinces have for development
that would if all brought to fruition require water in excess of the
capacity of the river, the decision problem is of great practical as
well as theoretical interest.”

Needs of the sparsely populated provinces for water-control and
irrigation projects conflicted with the preference of more populous
ones for industrial electricity. Similarly, priority sites for certain irriga-
tion installations implied depriving others of sufficient volumes of
water for irrigation elsewhere in the river system. The MIT Argentine
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teamsoughtto join multiple optimality (the combination of economic,
jurisdictional, poiitical, and socia benefits) to hydrolozic feasibility.
All officials interviewed, as well as written documents bearing on the
project, emphasizedthe role of Argentine officials in the project's
design. The training component of the project was meant tO give
Argentina a team Of sixvoung professionals committed to working
for Argentina’s water rescurces agency for three years atier return-
ing home from MIT his tcam would, ideally, not oniv utilize the
new methodology te make practical decisions about (he Rio Colorado
but would alse adapt 1t t 0 water-basin development throughout
Argentina. My interviews unearthed no fundamental or basic dis-
agreements among inierested parties.’ Al agreed that the three
objectives Of the project had been met. Criticism, Treefy expressed,
focused 1on precedural difficulties encountered in carrving out joint
actions. Nevertheless, clear divergence: existed among the parries in
terms of the relative prioritics they assigned to the three common
voals. Morgover, in discussions with MIT project officias, questions
of value confliciwere not answered directly or convingcingly.

fensions and Pr ocedural Defects

Initial expectations diverged. Because the river is not navigable,
Argentina’'s natione' overnment has no jurisdiction over the Rio
Colorado {(except in the case of navigable waterways, Argentine faw
assigns jurisdiction to individual provinces). One government officia
explained that. investment decisions for the Rio Colorado had been
pending for more thintweaty years, ne effective solution to contlict-
Ing claims on investment, placement of dams, and arbitration
among parties desiring irreconcilable water uses could be found.
Another official, himself the son of a former governor of Mendoza
Province, w.s eager Lo remove any hint of political favoritism from
his proposed solution to the impasse. Thus he decided to call in a
prestigious US university to achieve his aims, while declaring that the
“technical advisability” of MIT’s final recommendation would re-
duce the danger of adopting a purely “political” solution. For public-
relations reasons the project was “sold” to the Commission of the
Provinces as the way to solve the Rio Colorado’ s practical difficulties,
although within national government agencies it was asserted that the
main benefit from the contemplated “technology transfer” would be
the training of a sophisticated Argentine team. A loan of $380,000
from the Inter-American Development Bank to the Argentine Na-
tional Fund for Pre-investment Studies provided funds for the initia
phase of the contract with MIT. An important persona element
intervened: the cabinet-level officer entrusted with the decision was
himself a water exper: and had worked at the United Nations with one
of the MIT engineers. The original contract stipulated that the sum of
$380,000 was to be paid to MIT for the first two years work.
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The hierarchy ot relative priorities among the main actors in the
aroject varieda. for tne Sub-Secretariat of Water Resources, the first
priority was the training of an Argentine multidisciplinary team able
to handle overall warer-resource-planning issues; its second priority
was the improvement of a methodology for engaging in such activi-
ties: and its third priority, obtaining practical investment recommen-
d;licns forthe Rio Colorado. MIT, however, had a different
ranking Of niiorities: first came improvement of methodology; next,
training an Argentine team; and a distant third, providing practica
rvesament recommendations. For the governments of the five inter-
ested provinees, the order was:. practical” investment recommenda-
tiens. training, and methodology. Most conflicts arose when one
party Judeed thie other to beignoring, or giving insufficient artention
PO, 1y s FIrst priority.

The generatlesson is tha: although identical priority rankings are
not essential to suceess, the degree of procedural friction is closely
currelated to the degree of consonance in goa-priority rankings. This
theory finds concrete expression in tensions between MIT and the
water agency over’ the training and methodology goals. MIT attached
ereatimportance to perfecting its methodological instrument, mainly
hecause It was vigorously seeking contracts in other countries. This
led one senior Argentine official to complain that “MIT did not
transier the technology: it formed it attd perfected it in Argentina,
thanks to our tuboratorv.” Given MIT’s priority scale, Argentines felt
attimes thatinsutficient attention was being given to their training
needs at several levels, Alihough several Argentines suggested that it
wouldhave been better to bring MIT trainers to teach the team
locally, trainees themselves disagreed with this opinion. At the same
time, however, Argentine students a MIT complained of not being
treated as regular master’s degree candidates and of not receiving
[raining that was specificallv related to their future needs. Worse still,
seminars staged by MIT at Neuguén and other Argentine sites pro-
duced disappointing results because MIT cast its teaching in purely
hypotheticalterms (around a fictitious Rio Tinto case) and refused to
answer questions posed by provincial personnel about the real Rio
Colorado. More than twenty-five MIT personnel were shuttled to
Argentina, many ot thetn professors or graduate students floating
within what one Argentine called a “cultural vacuum; they knew
nothing of local history, culture, psychclogy, institutions, or con-
straints.” Perhaps because of this failing, MIT “experts,” in their
training efforts, repeatedly shied away from addressing the difficult
political elements which, by definition, should have been included in
multidimensional lanning of river systems, because it was precisely
such political eiements which had proved so difficult for Argentines to
handle «~d had moved them to summon MIT for help. Other failings
are traceable to changes in top personnel, both at MIT and at
Argentine host institutions.
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On balance, the agreemeni reached by the five provinces (in
December 1974) to a “certain configuration” (that is, location and
naiure Of darn sites) ot the Rio Colorado investment scheme stands as
an undeniable step forward. And upon their return, the trainees were
well equipped to handle pianning for Argentina's overall water
probleins. The real long-term difficulty, according to one trainee, is
how to raise the general level of expertise of the 6,000 engineers in
Argentina. A major obstacle is the lack of solid information. Conse-
griently, the Institute cf Applied Science and Hydraulic Technology,
whose research program he now directs, pians to create an informa-
tion bank on naturairesources. He explains that the country holds
one hundred years” worth of nonprocessed information and that it
wil] take al ieastfive years to process relevant data. The most vita
icsson he learned, he adds, is this: Argentina’s ability to negotiate
sound technology transfer contracts is rightly conditioned by its
capacity to analyze relevant data.

MIT’s Methodological Clairms

Discrepancies arise between claims made by MIT experis and their
actual performance in this first test of their methodology. One major
problem isihe way in which noneconomic factors are handled by MIT
in its plural-objective planning model, an issue important to ail plan-
ners who seek to quantify planning-input factors. MIT’s treatment of
nontechnica! input factors reveals much concerning “trade-offs’
among competing objectives of a project. One senior Argentine
official declared that “MIT dealt with noneconomic inputs success-
fully in aqualitative way but did not succeed in treating them success-
fully quantitatively speaking.” That is, athough MIT paid great
atention to these factors, it proved unable to express them «uan-
titativelv or to incorporate them organicaily into its simulations.
When queried on this point, the MIT team leader replied that his
experts made no attempt to treat social, political, or value problems
(as digtinct fromtechnical and economic problems) as inputs into
simulation or model runs. Instead, MIT tried to measure (quantita-
tively-but by what criteria?) what impact on the political, <ocial, or
value universe different hypothetical outputs would have. He con-
fessed ignorance as to whether they had succeeded in doing this. In mj
judgment, MIT failed at this level, in great measure, because its
experts suffered from “cultural vacuity,” particularly regarding
political culture, Notwithstanding the expressed disappointment of
:op-level Argentines over MIT's failure to quantify noneconomic
variables, the university’s scholars insist that the difference between
guantitative and qualitative measures is meaningless. In the words of
one MIT expert, “Everything can be measured in some way, and
everything is quantifiable-some things with greater, some with
lesser, precision.”
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His reply raises the question whether any foreign technical team
can deal seriously with values as inputs and not merely as hypotheti-
cally projected impingement effects or imagined ourpurs. Perhaps
vaiue-input car: be managed only by an indigenous team enjoying a
solid mandate from the local populace which is the intended benefi-
ciary of the technology transfer in question. MIT engineers are
predictably skeptical on this point. Nevertheless, it is plausible to
think that the ability of technical experts properly to assess valuc
ciementsin plural-objective planning depends closely upon their
degree of dialogae (in reciprocity-hence the need for legitimacy or
mandatej with genuine representatives of the local populace. Nothing
conclusive can be deduced from the Rio Colorado case, but value
conflicts between promises ard performance suggest that the hypothe-
s1s just outlined merits serious testing by those who profess interest in
multi-objective planning.

This view is confirmed obliquely by the opinions of MIT pro-
fessors who reported on their preferred criteria for site selection for
new contracts using the methodology perfected at Rio Colorado.
They prerer to work in acountry where they are certain to find a high
degree of discipline, professionalism, order, and willingness to work.
Thus they were enthusiastic about Korea, pessimistic over the Philip-
pine\. And why? Because, notwithstanding their declared willingness
lowork in noneptimum conditions (in such places, they indicated, as
Sahelian Africa) for purely “humanitarian” considerations, they pre-
ferred to work most of the time where “results’ had an “optimum”
chance of occurring. This means places where the “objective condi-
tions’ for the applicability of their methods are in place: a unified
command in water-agency decision-making within an agency that
knows exactly what it wants and is willing to let the foreign consultant
firm act according to its technological and professional exigencies. A
rather strange requirement for a unit that ii.sists on the ability of its
model to incorporate social, political, and psychological factors in its
multi-nbjective model. And al cf this notwithstanding MIT’s claim to
have an instrument of transferable technology suited to less-devel-
oped countries.

On baance, then, it is clear that one must introduce some
gualificatior:s to Professor Major's conclusion that “while, it is too
early to say definitely, it appears that the MIT-Argentina project may
well constitute a successful transfer.”’* One Argentine consultant
thinks that one “must wait five years in order to gauge the success of
the MIT effort at technology transfer.” Perhaps so, but we need not
wait that long to discover wherein lie recurring sources of value
conflict between providers and users of technology. This case study
identifies several such sources, even though the transfer on which it
has focused is generally lauded, albeit tentativeiy, as a ‘‘success
story.”
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Case 2 Precision Insiruments in Latin America

This casc ilustrates how one reputable company dedicated excl sively
to the manuiacture of precision instruments transfers technology to
its affiliates and clients. The Foxboro Company employs some 8,000
persons and manufactures approximately * ,000 products. Rough's
half otits annual sales of $140 million come from overseas business,
with 20 of total sales in the Third World. Foxboro, which specializes
in svstems and product technologies, makes precision instruments
used (o measure temperature, pressure, and, flows of all types in
operations ranging from copper mining to oil refining and food proc-
essing. Most of its “technology transfers’ take place directly from
the central manufacturing plant in Massachusetts to factory and
processing sites arcana'dhicworld, Forbuhnome, & Ivas te satistied
customersis providing reliable technical services through the ongoing
exchange of instructional documents, access to training facilities, and
rapid repair and maintenance.

Foxboro is a well-established, traditional, and low-key company
whose top managers arc mainly engineers by training and managers
by experience. The firm takes specia pride in its ability to design,
manufacture, and service the most complete line of instruments and
svstems avalable to the process industries. Products range from
simple temperature gauges to sophisticated analog and digital com-
puter-control systems. The approach to technology transfer adopted
by the company seems quite congenial to the requirements of Latin
American, and other. less-developed countries.

Facts and interpretations presented here are based on numerous
visits to the main plant and R&D instaliations, coupled with frequent
interviews with engineers and other officers at the main plant and at
Foxboro facilities in Brazil, Argentina, Chile, and Peru.” This case
study reveals the criteria used by one particularly responsible “seller”
of technoiogy.

Foxboro has been forced at times into measures it did not greatly
desire, such as buying a manufacturing plant in Argentina in<tead of
Brazil. its first choice in South America (it aready has a plant in
Mexico) and a more logical site. But, in the words of one senior
company official, ‘‘Cne must sometimes do that sort of thing,
especially when competition forces you into action.” “Competition”
is provided by Honeywell, Taylor, Kent, Fisher/Parker, Bristol,
Hartmann-Brown, and Siemens. The wholly-owned subsidiary is
Foxboro's preferred mode of association, although company policy
dictates hiring as many local people as possible. A country’s growth
notential in large process industries is the key criterion governing
entry by Foxboro into a national market. Because the firm sells
instruments to producers, and cot final goods to customers, it must be
constantly alert to any source of demand: large industries with needs




tor many nstrinuenis, simall industries requiring high degrees of
precision, and state firms (particularty 1N mines, Oil refineries, and
stect sy reguirng specialized control systems. As with most firms
with head oftfices located 1 n the United States. Foxboro car-
rice ON the maior part of iis research and development activ-
iy ot home. although laboratories are also located in England
and Holland, Seme pure research is carried out continuously on
nroblems o fluid flows, but major effort centers on perfecting
cvisting products and on anticipating the future needs of process
industries. A particufarly tight link’exists between selling, R&D, and
production engineering. Indeed my severa visits to the main factory
{and to one subsidiary) confirmed the image of the engineer as factory
worker. Foxbora designs its own manufacturing equipment and
builds most of 11 seif, il hablwaily has recourse to international
bidding and oftenwins, even when it is not low bidder, because of its
reputation for quality. It also advertises widely in professional
journals and takes part in fairs and expositions. Most oi its clients,
however, are recruited as the result of direct visits by company
officials. The firm spends relatively little for commercial advertising,
preferring to Ict its “superior products and unmatchable servicing”
dons advertising. In dealing with the Third World, the company
declares itself’ interested above all in hardware* To cite one spokes-
man,‘We're not concerned with patents so much. We patent our
instruments only so that no one else can reproduce them, not so that we
can license them.” Nevertheless, the firm does sell “application
patents’: these are ad hoc sales to customers who buy a patent for
some particular application of a precision instrument. Unlike many
other TNC.., the Foxboro Company displays no interes! in diversifi-
cation: “We are not interested in owning manufacturing plants of
other things.”

Through which mechanisms does the company transfer its tech-
nology? Except for one iicensing contract in Japan, the usual way is
the physical shipment to affiliates or clients of microfilm containing
technical drawings. In turn, manufactnring subsidiaries in the Third
World send reports and samples to the head office as part of an
informal routine, not to meet the requirements of any written contract.
One experienced engineer in the head office explained that there are
two schools of thought within the company as .o the merits of
ingpections for quality control. The first view holds that overseas
manufacturers will obey precise quality specifications without any
control from the head office; the second view contends that products
must be constantly checked, sampled, and controlled. The same
person adds that “performance history over the years shows that borh
systems have worked.” Nevertheless, company policy insists on “the
same standards of design and quality regardless of the manufacturing
sources.”” Notwithstanding concessions made to local requirements,
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“the function, performance, and appearance of the product is not 1o
deviate from the corporate design.” So as to ensure conformity to
corporate Standards, “al designs shall be under the control of the
Corporate Development and Engineering Department. [Pjarts
made by the various manufacturing facilities are to be interchangeable
a amodular level to be determined by Corporate Development and
Engineering, Corporate Marketing and the appropriate production
planis.”

Foxboro's Argentine subsidiary pays royalties to the head office
on equipment designed by the latter. Yet the plant aso uses equip-
ment not designed by Foxboro; on such machinery, obviously, no
royalty payments to the head office are made.

Many of the company’s dealings in Latin America are not with
subsidiaries but with sales and service representatives working on a
commission basis. ‘The political context of technlogy transfers
carried out in this mode is illuminated by a brief look at decisions
taken during the Allende years in Chile. Although Allende assumed
president:al office late in 1970, the Foxboro Company had main-
tained anongoing sales and service operation in Chile since 1968. By
late 1972, howevet-, the company became convinced that it would have
a difficult time making profits in Chile. The office manager of the
Santiago operation lamented: ““All new projects were wiped out, we
lost abig contract, and US banks withdrew credits for Chilean state-
owned firms, which were some of our best customers.“” Neverthe-
less, the company decided to keep the Santiago office open “in the
hope of better days in the future.” An indication of advantages
accruing even to representatives paid on comnissior .s gleaned from
what then ensued. Foxboro offered this Chilean national the choice of
a job with the company in Brazil, Argentina, Jamaica, Venezuela, or
the United States. I.argeiy for personal rea:.:ns, however, the person
in question moved to Lima, Peru, where he reactivated a sales-and-
service operation which had been defunct since 1967. In view of the
Peruvian government’ s ambitious plans {o: nationalizing private enter-
prises and expanding further investments, prospects in Peru seemed
encouraging. ‘This spokesman preferred to deal with state-owned
enterprises over private firms because the former have a clearer
mandate to negotiate vith outsiders and can pressure nationa ‘banks
and other government agencies to get the specifics of contracts
“moving” (these “specifics’ including import licenses, authorizations
to transfer foreign currency, and registry of technological contracts).

He recalled a trip that he had once made to the state-owned
copper mine in Chiquimata, Chile, for the purpose of convincing the
nationalized mine that it should continue to purchase its control
instruments from Foxboro. This engineer-manager employed interest-
ing arguments. Under discussion was the cancellation of orders from
Foxboro and a contemplated switch to Siemens, a German competi-
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ior. The Foxboro representative argued that if it were true ihat the
United States could control Chile through its transnational corpora-
tions, what was to stop Germany from doing likewise through its own
companies ? Moreover, how could Chileans working at nationalized
mines be completely sure that ITT did not own stock in Siemens and
would no! welcome gaining, through that company, a different
foothold in Chile once its telephone operations were expropriated?
Theimplicit value revelation here made explicit by my interlocutor is
thata country cannot counter dependency just by locking al appear-
ances. To him, it made no difference if a regime was communist,
socialist, o1 capitalist as long as his own, and his company’s, liberty to
operate were respected. The second ingredient of “harmonious tech-
nology transter,” he added, is the existence of unambiguous rules for
barzaining and doing business. The precise formulations articulated
here by one person reflect the general attitude of TNC personnel
working inthe Third World. Such people resent insinuations that they
arc tied ro “capitalist™ regimes. all they ask is “the freedom to do
business according to clearly defined, and observed, rules.””

A dlimpse into Foxboro's flexibility in technology transfers is
gainedirom avisit to a wholly-owned service-and-sales subsidiary in
Sdo Paulo, Brazil. The transfer process (from Foxboro/USA to clients
who purchase instruments via tke intermediary of Foxboro/Brazil)
rests on a constant flow of documented instructions for assembling,
operating. maintaining, and repairing precision instruments. Top-
level engineersin most Brazilian process firms read English and there-
fore enjoy direct access to all the technology. For the benefit of
technicians and skilled workers at the next lower level, however,
Foxboro/Brazil conducts training sessions around four volumes of
master instructions, updated constantly with new technical informa
tion and suppiemented by glossaries of technical terms sent: to engi-
neers in relevant industries. Many instruction manuals have been
transiated into Portuguese. Moreover, the enlightened director of the
Brazilian operation sought government approval for his training
program as a credit-granting technological unit. He has also urged
SENAT (National Industrial Apprenticeship Service) to send its pupils
to his owncourse free of charge. Another modality of “technology
transfer” said to benefit not only clients but also “*‘the larger cause of
Brazilian development” is the sponsorship by Foxboro of mobile
courses, running from a few days to six weeks, for such entitier as
Petri bras, the government petroleum monopoly. According to this
Brazilian director, a manufacturing plant in Brazil had become (by
early 1970) a necessity for Foxboro. The major contribution of a plant
Is not in munufacturing itself, he explained, but in improving the
training of one€’s own manpower. To him technology transfer is
“simply a question of economics. But it takes time and money to train
manpower, and it can be done best in your own plant.”
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Because Foxboro depends on large process-industry investments,
the Size of its potential markets is severely limited. Its area manager
for Latin America estimated in late 1973 that the Latin American
market for precision instruments was approximately $35 millicn
annually, of which Brazil would account for $15 million. At one time
the company had captured 60% of the Chilean market of some $3
million annualy and more than half of the Argentine market, then
estimated a: approximately $5 million per year. Therefore, in periods
of stress or transition, what “‘carries’ the company is often a contract
withasingle large state-owned enterprise, as was the case with YPF
(Yacimientos Peiroliteros Fiscales) in Argentina and CODELCO
(Corporacion del Cobre) in Chile. One of the company’s main selling
points IS that it provides something more than quality equipment or
even servicing of that equipment. Especialy in power industries (the
firm has “instrumented” more than 500 power instalations in the
United States, Canada. South America, Europe, Asia, Africa, and
Antarctica), Foxboro often assumes contractual responsibility for
overall system performance. The company is especially proud of its
power-oriented computer system, PEIR (Performance Evaluation
and Informaiion Reduction).

Even a summary profile of Foxbore's approach to technology
transfer would be incomplete without mentioning the impact of even
the :lightest research improvements in its instruments. One highlight
of my severa visits to the home factory came when an engineer
dismantled, in my presence, a liquid-pressure gauge. His gesture came
inreply to my question, “What makes a technology competitive?’
The technological “forward edge” in this instance consists of a metal
diaphragm in the center of which a small quantity of liquid silicone
has been Inserted. The digphragm and the entire gauge roll even under
dlight pressure changes. But although this silicone-filled diaphragm is
the key to Foxboro’'s competitive position in this instrument, the firm
has n» patent on the diaphragm, for Foxboro’s real lead is in a highly
refined welding process which no competitor could duplicate in less
than six months. And by that time Foxboro would aready have made
further incremental but significant gains in refining its welding
Process.

This example illustrates the “fluidity” of incremental technologi-
cal mprovements obtained from research. The lesson for Third
World nzgotiators is that what Andean Pact specialists call “modu-
lar” technology is something dynamic, not static. Ultimately, only the
ongoing capacity to register parallel incremental improvements can
enable a “recelver” of technology to implement a policy of disag-
gregating technology packages into their component elements. This is

robably the most significant conclusion to be gained from the
Foxboro example which, to all appearances, is a reasonably successful
technology transfer.

99
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Case 3; Frozen Foods in Brazil

The present example illustrates the criteria of a well-known US
consuitant firm in diagnosing one specific set of technological prob-
lems at the request of the government of Brazil.!’

In the case under review a final “operations’ contract was never
signed. Nevertheless, the preliminary study conducted by Arthur D.
Little, Inc. (ADL), under contract to the Ministry of Planning of the
Government ot Brazil, is instructive on three counts;

(@) it brings to the surface the values of a prestigious internation-
a consulting firm

(b) It explicates several assumptions as to development priorities
held by the client. the Brazilian federai gove:nment.

(c) it raises broad questions as to the “appropriateness’ of
decisiona technologies habitually favored by international consultant
firms.

One reason for the Brazilian government’s interest in the project
was the desire of the Medici regime to publicize alarge and sensational
achievement before handing the presidency over to Genera Ernesto
Geisel in early 1974.'2 Contract feelers were first tendered to
Brazilian authorities in 1972 by ADL’s Rio de Janeiro office. Food
experts in the company’s Cambridge. Massachusetts, office subse-
guently refined terms of the project. After the probable impact of a
cold-chain food system upon broader socioeconomic activities was
explained to them, Brazilian officials began to show interest in the
study. These officials stated as their goals for the project: to promote
export earnings, to engage in greater regional food distribution, to
control inflation by gaining mastery over fluctuations in demand and
supply of food, and to achieve greater income equalization (although
they never explained how equalization could be achieved). The federa
government also expressed an interest in building central installations
where refrigerated and frozen foods could be stored, thereby reducing
waste and controlling peaks of supply and demand.

The preliminary assessment made by ADL and published in the
two-volume report cited in these pages required one month’s work by
afive-man team in Rio de Janeiro. The follow-up study recommended
by ADL would have cost more than $700,000 and required fifteen
months additional work; it was never contracted.

As discussions began, both partners agreed that Brazilian consult-
ants lacked the time, the experience in general-systems approaches,
and the objectivity required to plan a comprehensive cold-chain
system for the country and to assess its regional impact.

inasmuch as the larger, second stage of the project was never
implemented, | shall confine myself to analyzing elements of the
preliminary study germane to the three points mentioned above.
Afterwards | shali briefly assess ADL’s operational style (transcend-
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ing the scope of this single example) in conducting diagnostic activities
which bear on technology transfers to the Third World.

ADL’s preliminary report assessing Brazil’s needs in a cold-chain
food system was presented to the Ministry of Planning in August
1972. To date (June 1977) no decision has been taken in proceeding to
the next step, a detailed feasibility study prior to implementation.

A cold-chain system (CCFS) is defined as

that portion of the food-distribution process and infrastructure
which reduces and maintains perishable commodities at lower
than ambient temperatures from production up to and including
storage with the finai consumer. A CCFS can theoretically exist

for each commodity, and an overall CCFS can theoretically exist
for al perishable commodities."’

According to the ADL report, the rationale for arguing Brazil’s
need for a CCFS centers around the following general objectives:

(a) to reduce food loss through spoilage

(b) to encourage food production in areas where facilities to con-
serve food are presentiy lacking

(c) to provide greater flexibility in the distribution of perishable
foods thanks to refrigeration and frozen-food transport capacity

(d) to create sound storage capacity necessary for storing sur-
pluses so as to control fluctuations in demand and/or prices

(e) to enlarge opportunities for farm people to sell their products
in distant markets

(f) to endow the country with the ability to compete in world
exports

(9) to reduce public health hazards posed by spoiled or infested
foodstuffs

(h) to improve nutrition in the national diet

The Brazilian government concurred in the view that these goals
would bring clear benefits. ADL consultants adduced still further
advantages to installing a nationwide cold-chain food system, claim-
ing that developing a CCFS would:

() increase productivity in agriculture by increasing the demand
for goods and services required for building and operating a cold-chain
food system

(j) demonstrate to producers the value of improved technology
and efficient management of resources

(K) reduce domestic demand for imported food products

() lead to long-term price reduction in some foods through more
efficient handling

(m) stimulate wide distribution of income by bringing regions of
Brazil now virtually outside the market economy directly into that
economy
(These objectives are listed in the report under the rubric: “Cold
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Chair: Food Systern Would Contribute to Brazil’s Development
Program.’’}

Which value assumptions pertinent to development emerge from
the report? The arguments used to convince the Brazilian government
that it “needs’ a CCFS illustrate the “vita nexus’ among basic
value opiions, preferred development strategies, and concrete policy
(in ihis case, apolicy for food conservation). One way to clarify value
assumptions iste pose critical questions about declared goals. An-
other is to compare expressed objectives (either explicitly declared or
revealed ininterviews by negotiating parties) with detailed targets
presented elsewhere in the report and cognate documents. A third is to
evaluate a concrete case in the light of broader criteria, such as those
proposed by Ivanlllich in his works on education and health.? Illich
considers it counterdevelopmental to attempt to satisfy real human
needs (like the nerd for education, health, or food) solely through the
provision of specific packages of goods or services which are then
symbolically presented to people as “the only way’” or “the best way”
tomeet those needs. His rationale is that these proposed “packages’
usually entail high social costs or exclude large numbers of “needy”
people from effective access to the very goods which allegedly justify
providing the packages in the first place. It is instructive to review
briefly some implications of the CCFS project in this light.

No one can quarrel with the objective of reducing waste through
spoilage or of introducing rationality in the processing, storage, and
transport of foods of animal origin (meats, fish, eggs, milk products)
and of perishablz fruits and vegetables. Nor can one dispute the
assertion that cold-food handling should be initiated at the source of
food production or that

the system should be integrated, with links between ice makers,
shippers, truckers, other transporters having equipment for con-
servation of cold foods, cold storage facilities, processors, dis-
tributors and marketers of perishable products requiring cold
storage and/or handling.”

But the vital question is: Who will benefit from all this infrastruc-
ture? We glimpse the answer when we are told by the consultants that
“if the system is to be fully successful, single-family units should be
equipped with refrigerators and freezers as well.”*'* Whatever may be
the subjective intentions of the consultants on this point, the design of
a system whose full success presupposes the existence of family
refrigerators and freezers automatically excludes from the pool of
potential beneficiaries the poorest masses who suffer most from food
spoilage but are unable to purchase refrigerators or freezers. How,
then, can it plausibly be argued that the creation of an adequate
cold-food chain will lead to the evening out of income distribution?’
ADL officias queried on this point replied that the “evening out” of
income they had in mind is geographical: agricultural regions would
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gain a rclatively nigher share of national product than before. But
they make no attempt to analyze income-distribution effects of the
CCFS on segments of the population within agricuitural areas.
Moreover, it is not eviden: how the design system would alow Brazii’s
agricultural poor to improve their diet or gain access to better foods.
O the contrary, one can reasonably fear that an increasing propor-
tion of resources avajlable for food-growing, processing, and distri-
bution will be pre-empted by that “modern” sector of the economy—
now expanded to include a CCFS—which aready places many basic
gouds and services oui of reach of al except the more privileged
sectors of the population. A bias in favor of meeting. the wants Of
those with present or future purchasing power is thus implicit in the
very techinological diagnosis made of the problem. Moreover, incen-
tives to production arc weighted in favor of “quality” producers, a
cuphemism tor middle farmers and large agribusiness firms. Thus we
read that deficient cold-storage capacity for meats causes farmers and
ranchers to suffer, especially “ranchers who work 1o develop a
high-quality hog”; they cannot sell their hogs for a premium “be-
cause the distribution system cannot carry the premium quality
forward to the consumer with certainty. because of lack of an
adequate cold-chain food system.”’ '

The language employed in the ADL report illustrates a genera
principle discussed in alater chapter: namely, that modern tech-
nologles have an innate tendency to favor the rich to the detriment ot
those in greater need. The fault is not traceable to lack of vision or
social responsibility in Arthur D, Little's professional staff; it is
inherent inthe very technologies consultant firms are best trained to
manage and transfer. Only the recognition by “technology receivers’
in developing countries of the existence of this systemic bias can even
lead them to question the social impact of such proposals.

The CCES under discussion also favors large-scale investment
and feaves unexplored the issue of whether smaller, decentralized
applications of capital might prove more congenial to the professiona
goals of the project. After surveying more ;han1.000 beef-daughter-
ing houses, ADL consultants discovered that fewer than 10% of them
possessed modern refrigeration facilities, a deficiency directly related
to the scale of uiits. More than 569, of the units slaughtered less than
ten head per day, and only 129% had the capacity to slaughter more
than 100 animals per day. The food experts concluded:

Such small businesses cannot readily afford the fixed investment
necessary to prcvide adequate chiiling or freezing facilities: in the
absence of lega action by the governments, they would seldom
consider such an investment.'®

Once again the assumption is made that large-scale operations are to
be preferred over smaller ones. If thisis so, it then becomes plausible,
perhaps even unavoidable, to channel infrastructure investments in

103



10

A

4

Part Two: Technology Transfers: A ids or Chstacles 1o Development?

wayvs whichTavorlarge agribusiness units at the expense of small
producers. Inasmuch asthe Brazilian government likewise endorses
this outlook. ADL judges that, contractually speaking, it is meeting
its chient’s needs ** The relevant point is that the choire of diagnostic
technology often prgudices outcomes. Throughout its report ADL
places exclusive emphasis on high technology, as when we are told
thar aCCFS “*will provide asirong impetus for high technology cattle
produciioninareas inoere removed from consuming centers.”

Inther efforts o “sell”” the complete cold-chain food system to
thetr client, thie ADL consultants paid scant heed to the needs of poor
rurabmasses. They apparently gave no thought to the possibility that
partial cold-chaip systems adapted to local crops and purchasiig pow-
er miglit prove more appropriaie. Moreover, t h e report emphasizes
productionfor world markets, arguing thatmore meat must bc pro-
ducedinorder to meet export demand. Brazil’s dearth of interna-
tional-quality export facilities for frozen foods is cited as proof that
the country “'needs” a CCFS; nevertheless, elsewhere in the report it
1s acknowledged that equipment in cold-chain units is “difficult to
maintain’’ when it is of foreign manufacture.”” The consultants also
[t Iy declare that more meat should be consumed by Brazilians,*
offering no analysis of relative tradeoffs between acreage planted
with grainto beused for animal feed and acreage devored to crops
allowing hun.an consumption of proteinlower on the food chain. Still
another important value is implicitly endorsed in the statement that
the frozen- and refrigerated-food infrastructure is a*subsystem of
the farger agribusiness (or agri-industrial) system.” ™ The appropriate-
ness of a COFS isthus justified by virtue of its compatibility as part and
parcel of alarger system: it “‘interfaces with the international market,
and with the durable and non-durable service sectors of the general
cconomy.’

Notwithstanding the claim, noted earlier, that a CC¥S would
reduce Brazil’s need to import food, the report takes it for granted
tRat “imported refrigerated and frozen foods leave tke CCFS from
many points in the system.”’** Nowhere is the report more question-
able, however, than in its claim that the CCFS will contribute to
income equalization, judged desirable because “inflation has a more
severe effecton lower income groups.”*” One cannot but be skeptical
of thisassertion in a document totally oriented toward high purchas-
ing power—as when the client is told that it must prepare for expected
demand fot ‘TV dinners or other impaorrant frozen food items.”‘*

What emerges clearly is the conclusion that even responsible
consultant firms such as Arthur D. Little--whose top leadership has a
genuine socia conscience at the international level and whose self-
image is that of an enlightened, tolerant company where bright people
have great freedom to be creative?-do not carefully scrutinize the
larger value implications of international censulting. Although they
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locate consulting at the “cutting edge” of developmental activities, in
practice, according to one ADL. official, their predisposition is simply
““to see if we can do ajob for clients who have money to pay.”

Many sensitive consultants are aware of discrepancies between
the moralistic rhetoric of “helping” underdeveloped countries
achieve iheir genuine goals and the commercial reductionism of their
dealings with government agencies or private business in these coun-
tries. But such vaiue tensions as those brought to light in this cold-
chain case seem to be a natural outgrowth of the manner in which
consuitants compete to transfer their diagnostic and prescriptive
technologies to the Third World.

Nowwithstanding these discrepancies, which ADL openly ac-
knowiedges, the firm remains optimistic about the future evolution of
refations between consultant firms and less-developed countries.
Company leaders favor regulation-largely self-imposed-of trans-
national corporations to make them more responsive to legitimate
social pressures. And ADL is confident in its ability to stay in the
forefront and avoid what it calls “pedestrian” technology Contracts.
One basis fer its optimism is the firm's strength in “management
rechnology,” the application of which opens “tremendous opportu-
nities in many countries.” The real problem here, the company
explains. is to shorten the time gap between the discovery of a new
technology and its application. S0 as to reduce this gap, ADL devotes
much energy to the marketing of technology. In the race to market,
however, consultants testify that they cannot indulge in the luxury of
questioning the values of ther clients beyond the point of assuring
themselves of two conditions: that the work requested serves honest
ends and that professionals can engage in it without betraying their
code of professional integrity.

This case study of the cold-chain food system suggests, however,
that vital sysiemic value conflicts can easily be overlooked if these two
principles are applied in isolation from wider norms of social respon-
sibility. (To restate an earlier point, there are many important social
“externdlities’ that are never “internalized” in the process of trans-
ferring technology.) ADL is keenly aware of this danger when it
evaluates the behavior of individual enterpreneurs in aclient country.
While reviewing trends in private enterprise within Brazil, for ex-
ample, ADL experts detected much dynamism, as many firms were
building new cold-chain food units. But although these innovators are
to be commended, the ADL report adds, “their prime interest is the
financial future of their enterprises; they have limited reason for
concern about the technological coherence of the system as a
whole.””** One must turn ADL’s evahtation back on ADL itself and
ask: Why are you unconcerned with the coherence of Brazil’s develop-
mental system as a whole?

My argument, in short, is that even such alaudable goal as *‘tech-
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nological coherence™ of the system is too narrow a framework within
which to transter decisional technology. The vital nexus requires that
technological coherence be linked to development strategy and the
basic value options of the society in question. The coldchain study
suggests how difficult is this task.

Case 4: Teurism. Technology, «ad Vaues

Unlike those preceding it, the present case study bears on the impact of
techiology not in a specific project but in one sector of activity. The
following pages highlight value dilemmas posed by technology trans-
fers in the tourist industry.

A wide array of technologies is used by promoters of interna
tional tourist activities.*’ These include transport technologies, public-
relations techniques, image technologies (films on tourist sites; special
catle,radio, and mail installations; etcetera), construction technol-
ogies (forhotels, restaurants, amusement centers. holiday villages,
resort installations of all sorts, recreational infrastructure). manage-
ment technologies, financing technologies, and recreationa techno!-
ogies (for special facilities like marinas, golf courses, swimming pools
and for special functions such as organized visits to archeological
sites). Food and cold-chain technologies also figure prominently as
adapted to supplying tourists with “international quality” food and
refrigeration.

No single technology, however, is so important to tourism as the
intangible skills of fantasy creation, a specialization which the French
cultural historian Andre Malraux claims characterizes Western mod-
ern civilizations.!: The public in rich countries is massaged, with the
help of multiple technologies, with images designed to induce it to
spend money on tourism, preferably in poorer countries. Happiness is
surf, sex, and sand. Alternative fantasy-creation takes the form of
reducing culture, history, religion, and archeology to bring con-
sumer objects rather than internalized subjective enrichments.
Through the bias of image manipulation, promoters of tourism give a
content to the “notion of desirable development” for the populace in
host countries. Tourism, more than others, is one investment sector
wherein value considerations cannot remain externalized with impu-
nity; they must be internalized. The problem has often been ignored,
even by “experts.” To illustrate, World Bank specidists, in a 1972
document, defend their policy of employing

the same criteria in evaluating a tourism project asin evaluating a
project in, for example, agriculture, mining or manufacturing. A
tourism project is considered appropriate for Bank financing
when the economic rate of return is at least equal to the
ppﬁ)ortugtijty cost of capital in the country in which the project
IS located.”

This purely economic approach does not lead to the choice of
a tourism policy supporting sound development, a fact acknowi-
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edged by recent World Bank documents. The report of the Inter-
American Development Bank, on the other hand, is sensitive to
these problems. We arc teld therein that tourism brings its own evils
and that three special problems concern tourism in South America

(1) In smail island economies in the Caribbean. the net social
benefits of present patterns of tourist developments are exceedingly
small.

(2) Disruption by large-scale tourism of the economic functions
and structures of smalier-scale economies is substantial.

(3) Generally tourism is more capital-intensive and more genera-
tive of import demand than has been thought the case in the past.”

That al isnot well even when tourism is‘successful”’ is also sug-
gested by a study, published by the Organisation for Economic Co-
operation and Bevelopment, in which governments are urged to diver-
sify the economy of rural areas by promoting “rural tourism”; to
imbue tourism policies with a “social content” (protecting consum-
ers, increasing the accessibility of wider sectors of a population to
recreational facilities, and conserving natural and cultural beauty);
and io grant the public a role in planning tourism so as to protect its
interests.*” No industry caters so blatantly to the wealthy and middle
clesses as does tourism. Worse till, it strives mightily to induce more
modest spenders to convince themselves that they too can afford
“luxury” vacations. Most promotional and analytical literature
- dtresses large-scale, mass tourism with little regard for equitable
- access or larger issues of socia justice?

What, then, are the argumenis for a country’s investment in
tourism’ ? First and foremost is the proposition, expounded by lending
agencies and consultant firms even in poor countries, that tourism is a
beneficial source of foreign currency. Superficialy, this may be true,
but such income is subject to immediate drainoff through numerous
leakages. Among leakages identified in the Inter-American Develop-
ment Bank study are expenditures for imported goods and services
consumed by foreign tourists (most tourist promotion creates or
reinforces the “needs’ of foreign tourists for imported goods),
payments of interest and amortization of foreign capital, payments to
expatriate workers, costs for training abroad, and imports of capital
goods for the tourism sector.”” A more intangible cost is the pressure
placed on poor local populations to imitate the consumer behavior of
tourists, thereby generating new levels of loca demand for imported
goods. For these reasons, the ner foreign earnings from international
tourism are sometimes less than 45% of gross foreign-exchange
earnings.'”

The second argument invoked to justify tourist investment in
poor countries is that it creates jobs. But, if we are to believe the
World Bank report,

even for many developing countries where tourism has become a
leading foreign exchange earner, the sector’s output constitutes a
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relatively small portion of the GNP and empioyvs directiy only @
small par! of the labor force. It is often claimed that tourism is
relatively labor-intensive but the available evidence is not conclu-
sive on this point.”

Moreover, there is something particularly shocking about luxurious
installaticns inlocales of mass misery. Recognition of this scandal has
fedd many governmenis to seek ways of “integrating” social remedial
investments with their “development” of tourist resorts. One proposal
describes the imbalance between luxury tourism and generalized
sgualor in these terms:

The development of Acapulco as a tourist center and as an urban
andregional community has not been balanced. It is estimated
that of $75,000 inhabitants of the port, 105,000 live in iow-
income neighborhoods which are largely without adequate piblic
and municipal services. The contrast between the low-income sec-
tions and ihe milieu in which tourist activities take place has
become more sitiking in recent years, primarily as a result of the
rise in the economic status of tourists and of migration to the city
from surrounding rurai areas. The rapid espansion of the
tovrism sector and the growth cf the low-income population
threaten to create a Situation of conflict.

The coexistence of tourist zones with depressed areas of the
city and the region could give rise to social frictions and even to
curtailment ot the inflow of tourists, with effects on the regional
and .national economy.”’

There is no need here to detail the complex manevvers which ensued;
brietly, the Mexican government agency in question negotiated sever-
al alternative contract modalities with US consultants, at first with
proposed World Bank financing, later without it. The point is that
Mexico’'s government chose to ignore structural imbalances resulting
from a defective tourist policy and to deal merely with symptoms.
Tourism revenue in Acapulco had dropped rapidly because the bay
was being polluted by open sewage systems. But for poiiticat reasons
this was not acknowledged publicly because Miguel Aleman, atormer
president of Mexico and now *“tsar’’ of tourism in his country, owned
extensive tourist properties in Acapulco.

‘This type of confiict between developmental values and tourist
technology---at planning and manageria levels-has led some tourist
professionals to plead for a “‘new tourism” designed to promote the
development of the populace at tourist sites. This interesting move-
ment has made some inroads in the Caribbean area. Its principal
theorist is Herbert Hiller, whose objective is “to resolve the contradic-
tions between tourism and development,. . . to ask in what way
tourism can be supportive of development.'*’ Although tourism in-
vestment in poor countries is presented as an aid to developmeis, an
initiai contradiction is apparent in the fact that tourism promotes the
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values and technologies of oniv the industrial rich world and its
leisure classes. For Hiiler a second value conflict lies in the inabitity of
the general populace at tourist sites to control the tourism fiow; “for,
after dl, “progress” now depends on the affiuence and leisure of
tourists from other lands. A third difficulty arises from the apparatus
mounted by the tourism industry in order (o “industrialize” the
leisure of tourists in marketable ways.

In positive terms, Hiller urges placing the deveiopment of the
people Of host tourist sites at the heart of the tourist eguation. How
can the pcople’s objectives be met’ ? he asks. By what kind of tourism
on what scale, in what patterns? Priority must go to these objectives:
optimizing local self-sufficiency, utilizing trade (including tourism) to
increase domestic benefits from loca resources, and defending tocal
culture as a valid expression of adaptation to natural reseurces and
constraints. In hiswords,

The objectives or development will include establishment of in-
stitutions and sy mbois of cultural adaptation to rhc resource en-
vironment, the integrity of local communities. the investment of
our Lives in purposes tocally sanctioned.

Ultimately,

The success of tourism will be measured by how well these and re-
lated objectives are supported through the energies of the local
community in organizing for the presence of visitors.

Hiller’s specific proposals include: people-to-people programs,
the creation of local ard national tourism cooperatives, the maximum
use of iocal products in accord wiith local tastes: the encouragement ot
locaily scaled businesses through direct contact between crafismen
and visitors; the fostering of tourism in rural areas. the provision ot
tourism-related training programs at community and national levels;
measures to exclude tourism from communities not wanting it; the
preservation and improvement of historical sites; and the dispersal of
visitor activities throughout broad reaches of the community.

“New tourism” calls for marketing strategies which focus on the
quality, not merely the quantity, of visitors. To increase the redl
income of host popuiations (not ssimply to fill the coffers of host
governments) becomes a major objective. Hiller encourages hospi-
tality toward certain caicgories of visitors who would contribute to
understanding between their cultures and that of host countries:
students, minority groups, emigrants from the host country, persons
with occupational or hobby linkages to the receptor countries, and
educators. Much of Hiller’s work aims a changing images among
travel-marketing professionals of ‘‘what tourists want” and at sup-
porting efforts by tourist-dependent societies, particularly in the
Caribbean, to institute new tourism policies which serve local inter-
ests.” An eloguent statement of these aspirations comes from the
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former premier of the unspoiled Caribbean island of St. Vincent,
James F. Mitchell, who wrote in 1973;
As Premier of my state, vou will pardon me, I hope, if | appear
not t00 anxious to grab the easiest dollar. The tourist dollar
alorie, unrestricted,1s not worth the devastation of myv people. A
court:vwherethe people have lost their soul is no longer acoun-
iry—and notworth visiting.”

Now here is the “inappropriateness’ of mass-scale market tech-
nofogics more apparent than in tourism. This is why Hiller wants to
repiace the Chigh-technology hotel’” withather forms of construction
andservices which support the development of poor lands heaviiy
dependent upon tourism. Litile evidence exists. however, either in
atficiai publications or in the reports of private consultant firms, that
touristiechnologies and marketing procedures are being subordinated
o the properly developmental needs of host countries or even of
mdustriatized nations with “export” tourists. In the hope of intro-
dusing correctives to bankrupt philosophies of tourism, the *'new
tourism™ school analyzes the benefits accruing to tourists themselves
whenthey have amore genuine, development-fostering experience with
tie peopie whose fands they visit. “*New tourism” obviously empha-
stzes the values of local cultures-—viewed not statically but in aself-de-
fincd developmerital dynamism. Yea the true leisure iieeds of tourists
themselves areseento depend onrespect for the hosts. ‘This emphasis
stands in merked contrast to the position of leisure scientists” like
Max Kaplan and their patrons, W h 0 concentrate on experimenting
with “lersure communities™ for the rich in the hop of finding new
paradigms of a**humanizing utilization” of leisure time.” As Veblen,
Pieper, de Grazia and Huizinga long ago pointed out. leisure has been
the privilege of the rich.” Nevertheless. their consumption and
symbolic patterns largely set the style for less opulent classes. Mass
tourism, thanks to the technology it employ and the values it
channels, is rapid!y making al forms other than mass-consumer
models of development nonviable in countless small and vulnerable
societies. In fact, as presently conducted and financed by most inter-
national development agencies, tourism actaaliy institutionalizes sev-
era counrerdevelopmental trends, among them:

e excessive dependence on outside capital

¢ adivision of labor which casts nationals in menia jobs and

forcignersin loftier mariagetnent positions

e an excessive reliance on imported “international quality”

goods and services

s the pre-empting of attractive natural resources for aliens, to the

frequent exclusion of nationals

¢ the over-commitment of limited host government funds to pro-

viding tourism infrastructure, at the expenss of vital servicesto
the needy local population
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s |egidation tavoring foreign ownership of tourist facilities

e the trivialization of cultures and peoples by tourist “images’
which, as manipulated by promotiona technologies, empha
size superficial delights in ways damaging to local identity and
dignity’”

Increasingly, however, hos: governments are beginning to alert
themselves 1o the excessive value sacrifices they are making when they
accepttechnology transfers on the terms of the international tourist
merchandisers, And some of them are taking steps to devise alter-
natives. More and more people in the Third Worid are coming to
recogiize tourismas “poison in a luxury package.””” The chief merit
ol the “*‘new tourism” briefly profiled in these pages resides in its
practical efforts to show that tourism need not be thus. The choice for
poar conntries endowed with tourist attractions is not: Either repudi-
ate icurismor sell out your culture. Instead the lesson is. Promote a
new form Of tourism which is both locally developmental and
rumanly enriching for outside tourists.

Miscellaneous Short Cases

Widely differing circumstances, preferred operating styles of individ-
uiti companies, and technical constraints within each branch or sector
of indusiry al condition modes of technology transfer. In addition,
varying degrees of stability in techiiologies thern selves aso constitute
amgor variable-iniransfers. Although exact coefficients of stability
cannot be assigned to specific technologies, practitioners agree that
some technologies are relatively stable, others highly volatile. The
importance of varying stability in technologiesisillustrated in the next
two case studies.

Among firms visited by the author, ASTARSA (Astilleros As-
gentinos Rio de la Plata, SA.), an Argentine shipbuilder, stands at
one end of the scale-that of stable technology-whereas the Cabot
Corporation, a US manufacturer of carbon black, deais in unstable
technology.

A. Stable Technology: Dredges

ASTARSA, the largest private shipbuilder in Argentina, has, since its
inception in 1927, built more than 130 ships, ranging from tankers to
auto/passenger ferries and specialized cattle-carriers.*® Other fabrica-
tion lines include pressure vessels for metallurgical industries, heavy
machinery of al types, locomotives, earth-moving equipment, and
army tanks. The company designs most of its own tooling machinery
and remains technologically competitive thanks to a policy of diversi-
fied licensing with foreign firms."” Most ASTARSA licensing agree-
ments cover just a few years, because the firm's own engineers,
technicians, and skilled workers are not experienced enough to benefit
fully from their training visits to the plants of their licensing partners.
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Consequently, ASTARSA rarely needs to renew licenses once these
expire. Atpresent this firm, which employs some 1,500 peopie, holds
licenses with General Motors, Caterpillar, Ellicott Machine Corpora-
tion, and M.W_ Kellogg in the United States; Usines Schneider,
Alsthom. Matériel de Traction Electrigue, and Société Alsacienne de
Constrrections Mécaniques in France; Vickers and John Thompson in
Enelar d; and Werkspoor tin Holland.

Fhough it is primanly ashipbuilder, ASTARSA has diversified
it carth-movire equipment, railroads, petrochemicals, military
cquipment, andmetatlurgy inorder to offset oscillations in demand
For naval coastruction which could lead 10 seasonal unemplovment.
Uhetirmhos awell-trained corps of workers and does not wish to see
them unemployved during portions of the vear. Its technicians have
already asstinilated most imported technology and are now able to
comply withtabrication standards set in codes of the American
Society for Mechanical Engineers, British Sieel Standard, American
Petroleum Institute, Interstate Commerce Commission. and Tubutar
Fachangers Manutacturers Association.

One ol ASTARSA s licensors, the Ellicott Machine Corporation
located In Baltimore, specializes in a form of technology which is
highly stakie, namcly, the manufacture of dredges and dredging
materiale v The selection, design, building, and maintenance of
dredges is ahighly specialized business requiring wide engineering
expericnce and constaniiy varying applications in field work, design,
production, and servicing. Each dredge must, in a sense, be “‘tailor-
made.” Ellicott, atraditional firm created in 1885, has representatives
and licensees inseventeen Latin American countries. 1ts arrangements
with ASTARSA incorporate severa interesting features.

As background. it should be noted that although Ellicott favors
licensing in general, it faces restrictive legislation in Argentina requir-
ing that national products be used when available. Therefore, the
company cannot seli its dredges ready-made. Even licensing poses
problems because of high duty (100%:) and the legal prohibition to im-
poit certain dredge parts (e.g., complete engines) normally purchased
by Ellicott from Gerieral Motors and Caterpillar. Thus constrained,
Ellicott in 1963 signed a licensing contract with ASTARSA (for five
years and extendible thereafter) to build dredges. ASTARSA needed
a license because, notwithstanding its capacity to build hulls and
power systems, the company lacks the technology to build satisfactory
winches, pumps, «utter assemblies, dustpan heads, and engines. The
government prohibition on importing engines fabricated by General
Motors and Caterpitlar isneutralized by ASTARSA’s commitment to
thr Argentine government that the relevant equipment will be taken
out of the country once the dredging job is finished. (It is current
practice in large jcbs to shift dredges to other sites) Interesting
procedure: ar¢ observed in bidding for jobs in Argentina: Local
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licensees are the prime bidders on goverament jobs, while outside
licenvers may coniract with licensees to supply specifications and
know-how, as well as a set of modules and winches.

Of interest (o the present study isthe relative ease and speed with
which ASTARSA acquired a high degree of technological autonomy.
The caicf reason is that practically al the technology used is stable,
thatis, it changes slowly. Shipbuilding employs mainiv product
technologies embodied in tools and machinery; not in iluid processes.
Safety and precision are the key variables, not packaging, consumel
attrictiveness, or ease of transportation. Ail these factors make for
refative stability. And because al ASTARSA licenses include full
visitation privilegesto host plants, local capacity to improve upon
licensed machinery and finished parts has developed rapidly.
ASTARSA nowbuilds all its ships with its own technology, with the
sole exception of the know-how, covered by the Ellicott license, for
the construction of specia dredges. The Argentine shipbuiider’s rea-
sons for importing technology are reducible to two: (1) ASTARSA
lacks the market volume to warrant deveioping its own technology
(sales volume is especidly vital in the production of capital goods),
and (2) each of its ships must be especially design«d and custom-made.
Because specialized dredge technology had to be of the highest
quality, recourse was had to  Ellicott.

As amatter of general policy, ASTARSA’s managers believe
that, in cases of joint-cquit; participation, initial technology provided
by foreign partners should be viewed as part of the investment.
Consequently, payments should be made only {orsubsequent im-
provements. In the case of improvements made by local licensees,
compensation should be made to them in the form of royalty
payments by the origina supplier of the technology. They also judge
royaty payments, in general, to serve as counterincentives to
inventive adaptations. This conviction explains why, in certain cases,
ASTARSA has declined to renew a license; the company would rather
stimulate fts own personnel to find equivalent technological solutions.
Overdl, both ASTARSA and Ellicott expressed their satisfaction with
the technology-transfer contract just outlined. The general lesson to
be drawn is that such compztibility is quite easy to assure when the
technologies concerned are relatively stable.

To roundout the picture, it should be added that Ellicott
conducts about 50% of its total business in underdeveloped countries.
The company sells freely in Brazii, where no restrictive duty isin force
and where import licenses are easily obtained. Although Brazilian
legislation is similar to that in force in Argentina, the interpretation
given by officiais in Brazil is much looser. Eilicott aso does a
considerable business in Venezuela and Colombia but very little in
other Andean Pact countries-Chile, Peru, Ecuador, and Bolivia
(One company official. while discussing the criteria adopted by the
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firm in its technologv-transfer policy, explained that Ellicott has built
nothing under license in Colombia because the skill level in that
country Isnot yet sufficient for building dredges.) Generally speaking,
however, dredging markets are growing rapidly in many parts of the
Third World, especialy in Latin America, where large projects are in
progress inmining, dam construction, port modernization. river-
navigetion development, beach-resort improvements, and construc-
ton of new airports. The technological edge enjoyed by Ellicott
resideslargely inthe quality of its dredge modules and the supporting
clectronic egiiipmient used to control operations at each step of
dredging. The company has pioneered a production meter which
oftersmany benefits not previousy available to the industry, such as
divectreadings of velocity and specific gravity of materials being
pumped, instantaneous production in tons per hour, and total
tonnage ot material pumped. Ellicott has also introduced a new
vontainerized portable dredge which greatly reduces transpottation
costs and mobilization-demobilization time. At its R&D site in Balti-
more, Fllicott has racilities for simulating almost any conceivable
problem environment. Notwithstanding the basic strength of its
dredging operations, however, the company, like many others operat-
inginstable technelogical sectors. has diversified. It presently has
holdings in couplers for railroad cars and wheels for trucks and
trailers, power-control equipment for nuclear generating plants and
other tacilities, and equipment for tension-stringing and construction.
The ASTARSA/Ellicou licensing agreement illustrates condi-
tions under which successful technology transfers may take place.

B. Unstable Technology: carbon Black

Founded in 1882, the Cabot Corporation had become by 1947 the
largest producer of carbon black in the United States and by 1950 the
largest in the world: Like mostlarze transnational firms, it has
diversitied and now derives its income from three main sources. per-
formance chemicals (including carbon black), energy, and engineered
products. These pages concentrate exclusively on carbon-black opera-
tions, whereintechnology is subject to frequent and rapid changes. Of
particular interest is the insistence of company officials on the
dominant role played by technological leadership in maintaining a
competitive edge.

Carbon black is obtained from a heavy, aromatic, residual fuel
oil, with natural gas serving as a secondary source (or, as it is termed
in the industry, *‘feedstock’’}. More than 90% of carbon black used
goes to rubber applications. A tire for a passenger car contains six to
seven potnds of black; an average truck tire, twenty pounds. Other
uses include pigment in inks, paints, plastics, and paper. In addition
to six manufacturing plants in the United States, Cabot has produc-
tion units in Argentina, Colombia, England, Canada, France, Ge:-
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many, {taly, and Spain. Company output of carbon black accounts for
amost 23% of total world production, excluding socialist countries.

Technokogyrsseverdichalienges in the carbon-black industry;
one IS to produce new, quality carbon black from what is called the
“furnace’” process, which allows manufacturers to phase out the
“channel” process that is now becoming obsolete thanks to rising
prices Of natural pas. What appear to be minor technological im-
provements often leadio new products, specifically, varieties of
carbon black withnovel or improved applications. Cost competition
isa third domainin which technological breakthroughs produce
tangible competitive gains. Process technology (used to prepare the
black) merges with product technology (the resultant black has
different properties tor reinforcing rubber or serving adhesive func-
tions in nonrubber mixes). Cabot’s research concentrates on extract-
ing larger quantities of black per ton of feedstock, on finding addi-
tional uses for nonconventiona feedstocks, and on synthesizing black
from nontraditional processes. Pertinent to this study is the effect
such volatile technology has on the mode of transfer nperations to
less-developed countries.

Company oficials interviewed endorsed, unanimeusly, the view
that wholly-ownwd subsidiaries are the preferred channel of technol-
ogy transfer. Under this arrangement, “technology transfer becomes
almost automatic, and questions of liceases and royalties become
purely academic.” Government pressure in several countrics, bow-
ever, has led to accommodations. Cabot, accordingly, now accepts
joint ventures, holding 50% equity in Malaysia and Iran, 49% -n
Australia. 40% in The Netherlands, and 10% 1n Japan. its Argentine
and Colombian plants arc wholly-owned, and the company contem-
plates building a new tacility in Sio Paulo, Brazil. Cabot fears, how-
ever, that legidation imposing remittance ceilings in these countries
will “eventually cramp the company’s style” The new Brazilian
venture will include less than a 50% equity for Cabot; the company
insisted on thisciause “in order to be able to charge a technical service
fee to the Brazilian affiliate.”

When asked their opinion regarding the aspiration of many Latin
American countries to acquire their own research and devel opment
capacity, officias replied that it does not make economic sense for
subsidiaries, or for poor countries, to build their own R&D installa-
tions: these are too expensive and scale does not justify investment.
More importantly, Cabot wishes to maintain control over its own
R&D. Having one's own laboratories allows one to plan ahead, to be
the first to reap the benefits of technological breakthroughs (crucial in
a “volatile technology” industry such as carbon black), and to assure
access to technological innovation. In the absence of one's own R&D,
competitors might choose not to sell the company and the new
technology. Concessions had to be made in negotiations with Japan
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hecause Of that country’s huge market. Cabot licenses its technology
there iniwo separate contracts. one for existing know-how. another
for future knov: how. Because carbon black is a “high specialty”
produst, it iSsubject to constant shifts in product quality. But the key
to quality is technclogy, and iherefore, control over technological
change isthekey to market advantage.

Cabotofficials declared that there are three channels whereby
le«s-developed countries may improve their basic bargaining positici
i technolopy:

e more demanding negotiaiion (as in Japan’s case)

e tougher commercial terms for raw materials (in imitation of the
OPEC countries)

s yrobes INto new areas of technology development (for example,
solar energy)

They claim that many undiscovered technological “‘points of lever-
age'” exist which poorer countries could readily exploit. Although the
company refusesto grant licenses to Eastern European countries
because thev insist onthe right 10 sell in Western European markets,
Cabot remains confident in its ability to adjust to changing demands
fromall types of governments. And notwithstanding-its desire to
retain technological control, it praises efforts by Brazil's National
lnstitute for Industrial Property (INP{) to set up a computer data
bank on technology.”

The Cabot Corporation exemplifies the competitive, albeit
urbane, sophisticated, and “socially responsible,” international com-
pany. Opinions of its officers here recorded, although personal and not
necescarily reflective of company policy, aiw nonetheless confirmed
by my observation of company practice. They suggest some correla-
tion between the degree of stability in a technology and the ease with
which licensing arrangements can be reached with host countries.
They also imply that new ground rules for negotiation are possible
whenever weaker partners utilize cost gains realized by scale produc-
tion 10 invest in new technologies. Although volatile or unstable
technologies may he more highly competitive than stable ones, minor
gains redlized therein can be more quickly capitalized in a broader
market. ‘This explains why the company searches for greater flexibility
inexploiting such gains. To facilitate the task, the company grants its
two R&D laboratories, located in the United States and Great Britain,
relative freedom to concentrate on problem-solving of their own
choosing.

We are left with no doubt as to the intimate link between R&D
and marketing strategy. And contrsl over technological change is
more vital, in the long run, than short-term profits generated by
diffused technological licensing.
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C. Building Up R&D Capacity: The Case of USM

Third World governments seek not only to control technology trans-
fers from the rich world but also to identify how competitive research
facilities are set up. One US corporation, USM,"* iliustrates bow a
large R&D installation can be created thanks to the convergence of
several factors. the vison and perseverance of company officials,
unusual circumstances (in this case created by World War 11), and a
period of “icarning by doing,” which holds interesting lessons as to
the alleged difficulty of new technology.

Long before R&D became a corporate byword, USM bad
achieved leadership in private industrial research.” One farsighted
official in the company had built up. by the late 1930s, a team
of 400 people engaged in research related to the company’s sole
product line, shoe machinery. This officia, nevertheless, was con-
vinced that a one-product company could not long survive, and he
began preparing for future diversification.

When World War 1l erupted, United Shoe Machinery’s research
director, so as to avoid losing those he calied “his bright young men”
to the military draft, turned over to the US government his entire
research installations and team. The armed services, along with other
government agpcencies, accepted the offer. The research team, then
numbering 500 people, later peaked, at 726, Working under contract,
the team «tudied everything from gun mounts for B-29s to anti-air-
craft computers, solid-fuei rockets, control systems for torpedoes,
gyroscopes, and wind tunnels. In the words of one engineer: ‘“Our
ignorance proved to be a great asset. We were forced to take apart
computers and other pieces of equipment which we knew nothing
about: to learn what made them tick; reconstruct them; and design
improvements to solve the problems laid at our doorstep. Our team of
eager-beaver kids started from scratch, played around with complex
probiems like light spectrums and radiation. Although this kind of
research was over their heads, they quickly learned that solid basic
research conducted by the Massachusetts Institute of Technology
would help them. They learned when they had to.”

The speed with which this team mastered intricate technologies
ottside its specialized fields under the pressure of direct problem-
solving in a climate of incentives based on “helping the nation” is
noteworthy. No less instructive is the decision taken by the R&D unit,
after the war, to refuse further government contracts and concentrate
on special problems faced by the parent corporation. USM research-
ers noted that they had not done any work for several years on their
own industry. shoe machinery. On the other hand-and despite this
lapse in development--the company’s retention of a virtual monopoly
in leasing shoe-manufacturing equipment made it increasingly vulner-
able to a protraction of its long history of being “taken to court” on
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antitrusi suits. The priority task was obvious: to diversify the
company. By 1935 top managers had become sympathetic to this idea
because they had had to sell off much of their centralized opera
tion. And so, as part of its diversification strategy, necessary in
order to survive und remain profitable, man.;zement decentrahzed
conirol and acquisition in accord with technological R&D break-
through capacity,

e process, although finally successful, proved difficult: even
slerresearchoperations were organizationally separated from devel-
opment, it took years to move away from prototype development to
general-market production. The “long and difficult road” to viability
mcluded a decision, reached after much debate, to decentralize
corporate research itself and to create separate laboratories for each
of the company’s magor product divisions: machinery, adhesives, and
fasteners.” Yet, today, a single senior research officer coordinates al
elforts, “cross.-fertilizes” the laboratories, and links separate group
priorities 1o averall corporate decision-makers. The firm's 1973 annual
report speaks ot

adegree of synergy in the group’s operations wherein a machine
may be developedin one location, the technology shared with the
rest of the organization, manufacturing takes place wherever
optimum quantitics can be produced most efficiently, and the
end product marketed wherever in the world the demand and the
opportunity exist.™

The company sees the *‘emereence of Latin America as an economic
entity " and the “stirring of China and the opening of its economic
borders’ as promising signs that its decentralized R&D policy, alied
to a “globa approach” of coordinated marketing, will be amply
vindicated.

Company officers leave no doubt that technology is the source of
their competitive edge. The greatest edge belongs to multitechnology
companies able to eliminate obsolete technology lines and create new
ones quickly. mtheir view, used technologies are highly appropriate
mmany less-developed countries, but their introduction is resisted by
politicians for extrinsic reasons. Technology exchange with competi-
tors and clients is like a chess game: “One must be in touch with
opponents, hut not too closely. ‘Keep them guessing’ is the watch-
word.” Their advice to policy-makers in less-developed countries
reads. “ There isno way of stopping technology transfe:. Perhaps you
can control these transfers. But if you cannot, don’t try to stop them.
Instead, concentrate your efforts on finding ways of benefiting from
them.”’

USM experience is interesting on three counts:

e |t iilustrates the multidimensional potentialities of having a

basic research infrastructure, particularly its capacity to ac-
guire mastery of unknown problem areas by trial and error.
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s it points to the value, within the firm, of the “Sabato triangle’
strategy-linking policy-makers dynamically with producers
and researchers.

s |t confirms the dominan; role played by shifting technologies in
the marketing strategies of a large, transnationa corporation.

The company is morc articulate than most as to its own role in a

transnational world economy. We are told that productivity improve-

ment isthe major instrument for achieving economic growth, in these
words:

LiISMis convinced that productivity is the path by which the U.S.
can best make itself competitive with low-labor-cost countries.

Better productivity creates more jobs through real economic
expansion, holds down inflation and enables high-labor-cost
countries t¢ compete with low-labor-cost nations.".

D. “Appropriate”” Technology for Poor Peasants

In the Alto Valle (Upper Valley) region of central Bolivia, severai
Qucchua peasant communities are experimenting with new modes of
economic activity. Small villages clustered around Tiataco and Huay-
culi have adopted forms of producer cooperatives which depart in
several important respecrs from conventional meodels.*® Their ap-
proach to technology illustraies several important values germane to
this study.

The economy of this dry plateau, located in the province of
Cochabamba and the site of much armed viotence in the Bolivian land
reform of 1952, is >ased largely on subsisterrce agriculture around a
proiein-rich native crop known as quinoa. A few years ago, an
indigenous movement, still of modest proportions, arose with the goal
of diversifying sources of economic income in z manner which would
help revitalize Quechua culture and seif-identity In the words of one
of the movement’s leaders:

Cuitural development of the people has two elements: the dyna-
miization of the human potentialities and the cultural values of
the community, and the assimilation of technology and science
at the service of the cultural deyelopment of the people.”

The two’ villages jus: mentioned have launched two cooperatives.
one to produce ceramics for sale, the other to make rugs, ponchos,
and other marketable woolen artifacts. One broad objective is to
improve the economic condition of the entire community, not merely
that cf members of the cooperative. This commitment to communal
improvement helps explain certain decisions reached after arduous
debate.

The first decision is that new technology will be judged “appro-
priate” only to the degree that the community at large is able to
understand and control it. Specifically, the ceramics cooperative
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decided in December 1974 not to introduce small electrically powered
kilns into the village. The background against which this decision
was made is this: Traditional ovens use twigs and wood gathered
locally tor furl, but such sources are now becoming scarce.'” More-
over, this fuel produced uneven temperatures on the inner surface of
the kiln, a failing incompatible with good-quality ceramic surfaces.
Anouiside advisertothe cooperative had, through simple experimen-
taion, discovered a simple and workable electric oven. Nevertheless,
this specitic techinology was rejected because it necessitated bringing
tothe vitlage a portable electric generator which only the cooperative
could afford and which only avery few people could fully understand,
maintain, and repair. The principle invoked to justify the decision was
that only those technologies are “appropriate” which are in harmony
with ancient Quechua rural values of mutual help and sharing the
benetits e all improvements. After iengthy deliberations, it was
decided to adopt a kerosene-fueled oven and to experiment with
wavs of improving the refractory (or heat-insulating) properties of
local clay. The reason behind the choice is that all villagers already
possessed prior experience with kerosene, and even the poorest among
them could atford the kerosene oven.

The second principle which departed from conventional norms
practiced in cooperatives affects the distribution of net surplus
earnings. tere again, so as not to create social and economic distance
between the producing cooperative and the larger village community,
it was decided to assign a share of the surplus to al members of the
village, whether they belonged to the cooperative or not.

Both principles have been applied in the woo! cooperative as well
as that dedicated to ceramics. Interestingly enough, the peasant
associations receive partia outside funding.”’ Moreover, the local
cooperatives are fully aware of their need to receive limited “technol-
ogy transfers’ from the outside. Nevertheless, for reasons pertaining
to the revitalization of their cultural values, they have established a
practical criterion for exercising control over the entry of outside
technology into their community in ways which harness it to their self-
perceived broader value goais. The operation is admittedly small in
scale and has not yet proven its viability over long periods of time.
Thustar, nonetheless. it clearly illustrates an important principle
expounded in a theorrtical vein elsewhere in this book: namely, 'he
existence of a vital nexus among value options, development strate-
gies, and concrete policies for the acquisition and assimilation of
technology. These Quechua communities in Bolivia have deliberately
and explicitly chosen to subordinate technological efficiency to their
wider and more basic cultural needs. They have trandated ancient
Quechua ideals of solidarity and mutual benefit into a working
instrument to guide decisions of afinancial and technological nature.
Mutaris murandis, it is precisely this kind of approach which is
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required even cf policy-makers in macrodecisional arenas. However
modest in scope, the Tiataco-Huayculi experiment is qualitatively
important and has value (o others as a paradigm.

F.An Experiment in Transferring Technology within a
“Dreveloped’ Country

Several approaches tried within the United States to transfer techinol-
ogy from one sector of activity to another shed ligitt on constraints
mei N less-dzveloped countries. Especialy interesting is the technol-
ogy transfer program conducted by the city government of Tacoma,
Washingt-n. and known as Totem One. This project, funded by the
National Science Foundation, the Bureau of Standards, and private
business, aims at enabling a municipal government to institutionalize
the transfer of technological innovations made in the aerospace
industry to such municipal operations as firefighting, court-schedul-
ing, personnel management, development-planning, information sys-
terns, and, law enforcement. Dual emphasis is placed on adapting
hardware and developing new operating procedures.

‘The project is described in publications issued by the office of
Tacoma's technology coordinator.** A few of the principles which
guide the Tctem One program are worthy of attention. According to
joint evaluziors, the best technique for achieving technology transfer
from the Boeing company to the City of Tacoma is the “process
approach.” City personnel and aerospace technologists work together
to develop mutual confidence. Out of such daily contact come
projects and applications which are simultaneously important to the
city and lie within the company’s technological capabilities. The city
has learned that it is futile to have technology salesmen look at its
needs; what is required is daily proximity and collaboration between
technologists fron: the transferor company and officials from the
transferee city government. Most important, the private company
must share the financia risk of shaping, techrological adaptations
which can be used by the city. The city wili not purchase new
technology unless the supplier has successfully harnessed the pre-
existing technology to some city operation, with clear indications that
money will be saved or efficiently increased.

A wide consensus now exists that technology deveioped by
private industry in the United States is not being optimally used
outside industry. Hence, financial support from the federal govern-
ment or private foundations is needed, in most cases, to subsidize
technology transfer to cities. The number of cities which are receiving
such support and attempting to replicate, at least in part, the Tacoma
experiment, is growing rapidly. Thus the city itself comes to be viewed
as an urban laboratory. The lesson is that, even within the United
States, technology transfers do not function ssmply on commercial
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marker lines; government subsidies and deliberate policy intervention
ore required. All the more reason why promoters of transfer in less-
developed countries should recognize the role of deiiberate science-
and technology-planning allied to subsidies operating outside pure
market mechanisms.

* o ok

Technology policies are discussed in later chapters. Before they
arc, however, some attempt must be made to assess the price paid in
social dislocation and human suffering by “receiving nations’ for
their technology transfers. This assessment, however tentative, must
take into account the constraints at work in the mechanisms and
channels for technology transfer from industrial to Third World
countries. These mechanisms have now been examined, as have the
criteria employed by transnational corporations as suppliers of tech-
nology. And the case studies concretely illustrate the workings of
these mechanisms and criteria. The high price paid by Third World

societies for technology transfers is the topic of the next chapter.
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Technology imports severely tax the hard-currency reserves of poor
countries. A recent United Nations report

places the direct cost, consisting of payments for the right to use
patents, licenses, process know-how and trademarks, and for
technical services needed at al levels from the pre-investment
phase to the full operation of the enterprise, at about $1.5 billion
In 1968, and further calculates the cost to be growing at a rate of
about 20 percent a year.’

This estimate is probably too conservative. An editorial in the

razilian newspaper A Voz do Brasil dated 3 January 1975 states that
in 1974 Brazil alone spent more than one-half billion dollars for the
acquisition of product technology in the form of equipment and
machinery. Therefore, most Third World nations seek to import
technology at lower costs. Many measures adopted by Andean Pact
countries are explicitly designed to lower these costs.” Financial costs
of technology are not, however, the central issue; more important are
human and social costs of technology transfers.

The aim of this chapter is not to measure but to call attention to
these costs, for technology transfers are often discussed as though.
they did not exact heavy social sacrifices. Even if they cannot be
eliminated atogether, these costs must be carefully weighed when
decisons are made. Special attention is given to ‘the following
considerations in evaluating social costs of technology transfers: their
degree of compatibility with development goals, their impact on the
quest for greater autonomy, conflicts over equity and socia justice,
the creation of jobs, and considerations of ecology and demography.

Compatibility with Development Goals
Technology Transfers: Aids or | mpediments
to Achieving Basic Development Goais?

The relative priority of goals any society pursues in development
is central. Although genera statements of goals are found in develop-
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ment plans, in practice planners make preferential choices indicating
to which cateqories of people greater material welfare—a typical
seneralsoal—is fikely 10 accrue. For instance, if a policy of favoring
heavy industry is adopted to the relative neglect of agricultura
sectors, It may be that importing “high” technology from transna-
tional corporations is a channel of transfer fully compatible with this
goal, If. conversely, the priority development goal in Country X isto
cqualize incomes amoeng social classes, importing technology via
ordinary channels may prove contrary to the desired objective. The
dilticulty iscompounded because national deveiopment plans often
hide budgetary priorities behind generalities about higher material
standards and justice for al whereas, in fact, they favor limited
sectors of the population.

Another oroad goal usually sought by development planners and
politicians is to endow their country with “‘snodern’’ infrastructure:
modern schools, an efficient public bureaucracy, statistical services
and «tax administration, good roads, electric power, potable water,
and communications systems. But countries vary in their preferences
astothe degree of concentration of infrastructure investment. If the
choice ISmade to decentralize widely, to create secondary and tertiary
urban poles of development and offset the exaggerated pull effect of
the primary poles, then conventional technology transfers will prob-
ably conflict with this goal.” The reason is that TNCs prefer to invest
where modern infrastructures alreadv exist, and they are enthusiastic
about the “small” markets found ‘in many underdeveloped aress.
Hence thelr reluctance to invest in secondary or tertiary poles. Even
when their role is simply to license technology to LDC clients, large
TNCsfavor large-scale nationa partners. Thus do prevailing modes
ol technology transfer place obstacles in the way of decentralized
investment policies by LDC governments. Because possibilities of
conflict abound, those w-ho negotiate the acquisition of foreign
technology need to examine the impact of their acquisition on efforts
to decentralize infrastructures, especially those supportive of indus-
trial activity.

A third developmental objective often explicitly or implicitly
invoked by planners is the transformation of vatues among their
populace. Literacy campaigns, the educational system, and general
dissemination of certain images of the good life (smaller families,
mors spacious homes) are designed to change people’'s aspirations,
values, and behavior. Yet influential decision-makers often failto
assess ihe “coefficient of impingement or: values® of their projects or
campaigns. Value options of “modernizers’ within a country, and
the popular reaction to their choices, wili determine whether the tech-
nological values imported along with products, processes, and exper-
tise will harmonize or not with development values sought.

A fourth development objective often professed is seif-sustained
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arowth, But is continual importation of industrial technology from
transnational corporations consonam with this goal? Two issues need
to be examined: (g thcshift in the locus of balance-of-payment
difficuities fromimport substitution to payments for technology and
(b) the biastowards a certain kind of growth inherent in competitive
corporate technologies. How “self-sustained” can growth be if it
depends on massive imports of technology for its dynamism? How
long must technoloegy be imported before it can be produced locally?
(*‘Produced locally” means produced under national control for
national purposes, not merely produced at local installations which
remainunder the control of outside firms. Steps for creating research
and developmentfacilities in underdeveloped locales are proposed in
later pages.) The pertinent point is that a high price is paid tor
imported technology in part because the factors which make for
continued dependency arc considerably reinforced by continual reli-
ance onoutside suppliers of technology. Robert Girling correctly
states that “*the rransfer of technology has proved to be a subtle and
pervasive mechanism In the preservation of structures of dependency
] the Third World.”* But su c h an effect i s not intrinsic o
technolopy perse:itmerely ensues from present commercial modes of
technology transfers, Technologies sold by TNCs favor growth with
huge scale, high concentration, and built-in obsolescence. Each of
these features may prove to be antidevelopmental and inimical to the
demands of distributive justice.

The creationof jobsisyet anot her widely professed development
objective. Yet isisdoubttulthatmodern techngloev can contribute 1o
increasing emplovment.” José Walter Bautista Vidal, Secretary fot
Technology in Brazil's Ministry of Industry and Commerce, has
declared that his government does not expect to be abie to reduce
unemployvmentin the primary Or secondary sectors but mainly in the
tertiary (services) sector of the economy.” Therefore, he concluded, it
is futile to advocate labor-intensive technologies for industry. To
adopt such technologies, he added, would simply render Brazil non-
competitive in world markets. At least Mr. Vidal recognizes a
possible contlictbetween job-creation as a development objective and
currenttechnology transfer practices oriented away from tertiary
sectors, so | hat, inthe Brazilian case, one cannot point to an
inconsistency between the countrv’s overt employment policy and its
approach to technology. Any criticism, if warranted at al, must be
directedto both. One remains skeptical, however, as to the capacity
of the secondary (manufacturing) sector to create new jobs at the rate
of 5% yearly, astargeted in Brazil’s Second National Development
Plan(1975-79)." Brazil’s recent performance suggests that employ-
ment policy is adversely or favorably affected by the mode in which
technology is acquired from abroad.

The economic frtegration of disparate sectors and regions within
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acountyy ofien copstitutes an important objective of national devel-
opment strategies, H, however, no energies are spent (o create ““ap-
proprigic’ technology with a high incidence of sectoral or regional
facior compoesition, this goal turns out to be more rhetorical than
real, especiallv if agricultural technologies need to be locale-specific.”
Overstandardization 1s both economically disastrous and culiuraily
destructive. Therefore, if overall costs of technology are calculated,
cutlving regions or weaker sectors of the economy cannot be sacri-
ficed, Unfortunately, even within the agricultural sector, conventional
biases faveoring the farege scale readily win out. But large agribusiness
technologios may hinder the “*modernization” of areas better suited
—ecconomically and sociallv—rto smaller-scale farming. Thus habitual
miodes of technology acquisition from abroad contlict with sull
another developmental objective: brineing economic dvnaniisnt o
poorer aericiilinrdl regions.

Development planners usually advocate industriafization and
capital cecumdarion. A few countries, such as India, Brazil, and
fran, aspire ro becorie major actors in geopolitical arenas, an
ambition which propels them into seeking certain categories of
techoology over others, India, for example, wants an autonomous
nuclear capacity; Brazil, the infrastructure needed to produce sophis-
ncated weapons. But the channels ol technology acquisition which
fead o influenual status as a global military or political actor tavor
the grear powers which already hold an overwhelming advantage n
the sale of arms,

A few Third World countries include wider poiiticel participation
of their peorde among their development objeciives. The framan
government recently signed an agreement with Stantord University
calling for the installation of locally oruiting satelhites to provide
instant ielevision and telephone communications 1o 20,000 viliages.’
These tacitities, 1t is claimed, are to be used for educational purposes,
e rationale being that communication witiv events in the outside
world is an important means for rapidly **'modsernizing’” adults and
children in remote hamiets. Yet the perilous ease with which such
facilities can be used tor political surveillance casts a dark shadow on
the project and raises moral doubts as to its advisability. In this, as in
myriad other cases, technology transfer exacts a high price.

The st of development objectives affected by the manner m
which loreign technology is imported can be expanded to inciude:

® hecoming a more efficient producer

e reducing dependency on the outside

» climinating absolute poverty and relative deprivation of poor

masses

e gchieving zreater social justice {expressed as proportionate

shares of total assets, income, gross national product, social
services, etcetera)
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One general conctusion emer ges unmistakably: Sacrifices in reaching
these zocls are usually purr of the price paid for importing techinoi-
ogfes from the rich world.

Maodes of Impediment: Direct and Indirect

Furthermore, if uneritically conducted, technology transfers can
actually impede the achievement of stated development goals in
nunerons ways, Atthnes the acquisition of foreign technology runs
directly counter to the stated objective, as when a decentralization ot
an intermediate poles’ policy is sought. In these cases success is
sabotaged by importing technologies designed for large-scale, central-
ized operar ions which are wasteful, expensive and ineffective in
decentralized sites. Under other circumstances prevailing modes ot
technology acquisition frustrate development goals indirectly by
pre-empting a disproportionate share of scarce public infrastructure
funds. ‘This is the case in Brazil.'" There, in order to subsidize
potentially efficient (reaa: ‘‘competitive on the international mar-
ket”) targe industry, the government has invested farge SUMS iN pro-
viding infrastructure in transportation, communication, tax privi-
Jeges, import credit, and site facilities. These sums are thus removed
frons alternative uses more congenia to other categories of productive
activity, Thisisthe complaint voiced by promoters of rura deveiop-
mentas well—they arc cheated, if oniy by detaule, of their due share
of public investment.,

A third way in which standard modes of technology transfer
interfere with development objectives iSby building into the change
process the exaction of too high a social cost for the achievement of
certain cbjectives, The Brazilian case is once again illustrative. No one
candeny the country’s spectacular aggregate economic growth in the
l~t decade. (The World Bank sets Brazil’ s average annual growth rate
[in GNP per capita) for the years 1965-72 at 5.6%.'* With population
growth occurring a an annual rate of 3.2070, the gross rate of growth
peaks at approsimately 8.8%, high by any standards.) Nevertheless,
the elections of 15 November 1974 and subsequent political events
have revealed a widespread feeling, in Brazil that the price paid for
such growth 1s far too high: political censorship and repression;
“selling out to TNCs'; the neglect of the poor North East and the
agricultural sectors, generally to the advantage of the already rich
Center-South industrial areas (around the so-called “industrial tri-
angle” comprising the cities of Rio de Janeiro, Sao Paulo, and Belo
Horizonte); and the placement of the major burden of the growth on
the lower classes. No simple comparative yardstick exists for deciding
when the human price paid for economic growth is too high, and one
can easily fall into special pleading when evaluating the respective
“human costs’ of competing development strategies.” If, however,
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those who are called upon to pay the price repudiate it, then that price
is clearly too high. 1o pursue social benefits at any price isto assure
that : -~se benefits will cease to be beneficial: there are cutoff points
at wrich the price paid is too high.

In addition to the general costs attaching to technology imports
just outlined, there are specific arenas of overt conflict which must
now be considered.

Technology Transfer and Social Justice

Achieving greater equality or equity for the entire population of a
country is rarely a priority goal set by development planners. It is
praised rhetorically, but in practice, as judged especially from budget
alotments, it is unimportant in developers minds. Of course, there
exists no sir2le, or simple, yardstick for measuring “just” develop-
ment, but in general terms true social justice embraces at least three
elements. equality, equity, and participation. A development strategy
which stresses social justice, then, seeks to achieve relative equality in
the provision of basic goods and opportunities, is concerned with a
fair distribution of the fruits of progress, and ingtitutionalizes the
concept that respect must be shown by leaders for the wizhes of the
people at large. Without my analyzing in theoretical fashion thz
requirements or the epistemological foundations of societal justice
(others have done this well”),. wc surely *understand that on? is entitled
to ask: Who benefits from technology transfers from TNCs to firms,
laboratories, universities, and governmental agencies in less-devel-
oped countries--a handful of privileged professionals or large num-
bers of the populace? Unfortur..tely, there lie ready at hand no
statistics analogeus to those cited by Robert McNamara when he
launched the World Bank on the course of attacking poverty in the
lowest 40% of the Third World's population.:* Little empirical
knowledge is available to help us determine who truly benefits from
technology transfers; we are forced to reiy heavily on an analysis of
structural trends. Miller cites a study by Adelman and Morris
showing that greater inequality of income distribution and increasing
concentration of wealth in the hands of the privileged usually occur in
the first years of economic development.” Yet we are given no
information which would help us trace this process of inequalization
directiy :0 the technology-transfer phenomenon.’” Nonetheless, it
seems obvious that if technology transfers do not benefit the masses,
the reason is that they are not designed to benefit, them, but rather to
create marketable new products and processes. By definition, of
course, a “market” is where effective purchasing power lies-in the
hands of consumers whose basic needs are already met. Modern tech-
nologies are, indeed, best at producing “marketable” goods and
services so expensively priced that they are out of reach of those

e S




The High Price of Technology Transfers

most in need. it only follows, then, that transference of these
technologies impedes social jusiizc by contrihuting nothing to en-
hance it and, furthermore, by siphoni , off resources for lesser pri-
orities. Technology transfers, as now condu...- 1, tend only to improve
the rclative position of those ¥ho “benefit” directly from them. A:.u
by bettering the relative position of those aready favored. they
worsen inequality. But inequality exists at many levels. assets, in-
come, consumption, and opportunity.

in terms of assets, technology benefits primarily individuals and
institutions ahead:: in control of large amounts of resources. Expen-
sive technologies cannot he afforded even by poor firms, let alone by
individuals, Meost product:; and services facilitated by technology enter
into the ““basket of consumer goods,” to use Celso Furtado’s phrase,
which can only be purchased by the rich sector. of poor societies.” As
for levels of income, technology transfers obviousy reward cngineers,
chemists, and technicians more generously than the unskilled and, a
Sfortiori, the unemployed. At the level of opportunity, the issue is
linked to the overall educational and training systems entrenched in
given societies: that is, uniess thesa systems are exphcitly restriactured
with a view to making them equitable in less-developed countries,
technolegical opportunities in most cases will be n:onopolized by the
tiny apex of the cducational pyramid.

As one turns to degrees of ‘‘participaiion®’ in technological inno-
cation, design, and operation, it stands out clearly that modern “im-
ported” technologies ‘exclude, by definition, unskilled workers.
Nevertheless, most plant managers and personnel officers interviewed
in Latin America declared that the mere introduction from outside of
a new technology-be it a machine or some piece of equipment—
arouses the curiosity of many workers who want to learn enough to
work with it. A certain fascination attracts workers not otherwise
inclined toward routine technology and serves as an informal vehicle
for intensive training which can quickly lead to “cultural accumuia-
tion,” that is, a familiarity (diffused throughout the general work
force) with machines, electricity, and chemical processes upon which
engineers and other specialists depend.

No discussion of imported technology’s impact on social justice,
however, can avoid the issue of employment.

Technology and Jobs

The gap between policy rhetoric and redlity in job-creation is revealed
tragicomically in the following true story told by E.F. Schumacher,
now acknowledged as the “father of intermediate technology”:

| was in a developing country not so long ago and was shown

around a textile factory-the manager was a European, a very
courteous man, and he said he was proud to show me this fac-
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toiy be: use it was one of the most modern in the world. | sai¢,
*“Before you go on, can you tell me what’'s happening outside,
because as ! came through here there were armed guards there,
and you are beleaguered by hundreds and hundreds of Afri-
cans.”” “Oh,” he said, “take no notice of that. These are unem-
ployed chaps and they hope that | might sack somebody and give
them the job.”’1 said, “Well, as you were saying, you have cae
of the most modern factories in the world.” "Oh yes,” he said,
“you couldn’t find anything better.” “How many people do you
employ?’ ““Five hundred. But it's not running perfectly yet; | am
going to get it down to three hundred and fifty ' | said., “So
there’ s no hope for those chaps outside?” He replied, ‘“The peo-
ple demand perfect products and these machines don't make
mistakes. My job is to eliminate the ttuman factor.” 1 then asked,
“li you make such a perfect product, why are you here in this
wretched provincial town and not in the capital city?’ He said,
“it was that stupid government that forced me to come here.” 1
said, “I wonder why?’ He replied, “Because of the unemploy-
ment in the provinces.”‘*

Not all modern managers are as callous as the third-person
“hero” of thistale, nor are al stewards of machines enioined to ““elim-
iate the human factor.” Yet no greater source of friction pits less-
deveioped countries against suppliers of technology than the issue of
job-creation: this is the omnipresent abrasive. Arguments are often
phrased abstractly around a guestion such as. Are modern technol-
ogies too capital-intensive instead of labor-intensive? Or: Do such
technologies make optimum use of the abundant local-production
factors (especially in poor countries saddled with excessive labor
power)? Almost always the answer is negative. But a few refinements
need to be introduced in the discussion.

Louis Wells believes that many less-developed countries could
Increase job-creation by using machinery which is not brand-new but
more labor-intensive than up-to-date models. Such benefits, he
thinks, could be obtained without undue sacrifices in efficiency. His
research in Indonesia has led him to several conclusions of interest.'
The choice of technology, Wells asserts, has direct implications for
employment; he claims that, in certain industries, labor-intensive
techniques can provide “more than ten times as many jobs as the
capital-intensive plants for the same output.“*’ But the choice of
technology is not always dictated by a desire to keep costs a a
minimum. Among other considerations which intervene is the easier
access to credit enjoyed by foreign firms. No doubt it is dangerous to
generalize prematurely inasmuch as some foreign plants display a
greater tendency to use intermediate technologies than do certain
locally-owned counterparts. More interestingly, “the need to produce
high-quality output also [does] not appear to explain the differences
in plant design. In most industries, high-quality products [are]
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produced in intermediate-technology plants as well as in capital-
intensive ones.”””! Furthermore, the scale of operations does not
appear to be relat=d to capital intensity. The most significant variabie
affecting the choice of technology seems to be the compeiitive
position of the firm. ¥ /here brand image is the basis ¢f competition, a

pant teteis to be re atively capital-intensive. when, on the other

hand, price is the bisis of competition, pressures to reduce costs
drives firms to a more lacor-intensive techiiology. Plant designs are
influenced by the desires of managers not to have to *:andle large, and
unpredictable, labor forces, coupled with the bias shared by most
enginecrs for sophisticated equipment.? When pressure from competi-
tion is weak, these managerial and engineering criteria play- a domi-
nant rol> inthe choice of technology. The obvious lesson is that the
selection of technalogy by firm managers is dictated by many criteria,
some of which have nothing to do with the minimization of costs or
the cre~tion of jobs. A government can, of course, intervene to
influence the choice of technology in desired directions. Nevertheiess,
even in projects run by government agencies, the criteria effectively
invoked are surprisingly “noneconomic” or “nondevelopmental.”

An interesting study by Harvard professor John W. Thomas on
technological aiternatives available to the government of Bangladesh
in the late 1960s for imylanting irrigation tubewells illustrates the
principle. External financial assistance was available and, although
detailed cost-calculations of several types of tubewells were made—
incorporating such variables as drilling technique, power source, type
of engine, type of pump, screen materiai utilized, and the drilling
agent-it was finally decided to use the capita-intensive, less-than-
optimal well. Thomas explains why:

On balance the arguments for the low-cost wells over medium-
and high-cost, appear impressive. With low-cost wells, economic
return 1s higher, the employment and training effects are greater,
the components of the wells hold greater potential for the crea
tion of domestic industry and they will provide a broader distri-
bution of the benefits of well-irrigation. This evidence, plus the
fact that low-cost wells were the only ones proven in actual oper-
ation in East Pakistan suggests that the low-cost wells with per-
cussion (or jet) drilling, brass strainers, centrifugal pumps, and
low-speed diesel engine represented the logical tubewell technol-
ogy for the country. The fact that the Government requested
assistance primarily for medium- and high-cost wells and the aid
donors almost exclusively preferred the medium-cost wells sug-
gests that standards other than those examined are paramount in
the decisions of Governments and aid-givers as the appropriate
technologies for developing countries.?

What tipped the scales was not economic optimality-or even con-
formity with government policy--but the “organizational require-
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ments of rhe implementing agencies, :nciuding the aid-donors.”*
And s¢ amerely satisfactory, instead of the best available, sclution is
accepted because it is familiar to the agencies involved and because it
minimizes risk.

Thomas's conclusion sheds light on procedures ebserved by most
“receivers”’ Of imported technology in underdevel oped lands. Whether
ti2y be private firms or public agencies, their desire for organiza-
tional control. their compulsion to minimize risks of failure, and their
infatuation with “modern” technology all weigh heavily in favor of
net adopting technologies which recommend themselves on grounds
of job-creation. But in the fina instance, the decision relative to
labor intensivity is not itself technological: In most cases where choice
ISpossible, outside criteria are what will influence the choice of atech
nology which ultimately “proves’ to be job-creating or job-minimiz-
ing. Thi: does not mean that any given technoiogy is, in employment
terms, indifferent. Buu it does mean that nontechnological values
must bc asserted and inse:ted into the decision-making process if job-
creating technologies (assuming that these exist and are rationally de-
fensible} are to be chosen. Required is an unflinching commitment by
planners to attack the unemployment problem directly with those
technologies best suited to do so. Wells believes that such a policy
could make wider use of second-hand machinery, obtained mainly
from other less-developed countries.” He found the origin of ma
chinery to be closely related to the capital intensity of industrial
processes (machinery reflecting the factor endowments of the country
from which it comes). Consequently, countries like Indonesia, situ-
ated far from second-band machinery markets in the United States or
Europe, need information [inks to alternative sources such as Singa-
pore, Tawan, Hong Kong, an< the Philippines. Here lies the key to
using mo.¢ machinery from developing count-ies. Governments
themselves can offer financial incentives to firms which purchase
labor-intensive equipment in developing countries. Duties, taxes, and
credits can all help create or offset competitive advantages. Success
will be limited, however, unless labor-creation and the selection of
suitable technology are related to broader issues of employment
structures.

This link. between jobs and broader social processes is the theme
of aseminal essay by Friedmann and Sullivan.?® Their study is limited
to labor-absorption in nrban settings, but cities are the locus of most
manufacturing industry and the chief importers of foreign technology
other than agricultural and military technologies. Consequently, their
analysis is germane to overall technology policies. Friedmann and
Sullivan divide urban employment structures into categories each
having diverse capital requirements, production and productivity
scales, ease of access, income-generation potential, and |abor-absorp-
tion capacity (measured in percentage of labor furce). The importance
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of this classification iies in the policy measures suggzsted by abreak-
dawn of the urban iabor force into: unemploved workers; ihose
emploved iii a City’s “ Street economy’” (the individual-enterprise
sector, aschading a wide gamut of self-employed persons. handicraft
workers; street traders, vendors, and service workers; casual construc-
tion workers, persons engaged in underground occupations-pros-
titutes, professionai beggars, police spi=s, dope peddlers, pickpockets,
etceteray; those employed in the family-enterprise sector (worker-s
in small trade and service establishments and industrial workshops
having fewer than fifty employees and a low capital-to-labcr ratio);
and thuse working in ihecorporate sector (workers in larger corpor-
ate enterprises, large family establishments, government bureaucracy,
universities, and liberal professions). One mgor difference among
these sectors IS that the actors in the first three mentioned are for the
most part self-financed, whereas those empioyees within the corporate
sector have direct aceess to government revenues, bank credit, or cor-
porate profits. ‘‘Partly as a result, capital intensity (and therefore
labor productivity) rises progressively with each step in the hier-
archy.””*” A more important distinction, however. is that each of three
self-financed employment sectors functions as a distinct subsystem of
the urban economy-characterized by its own economic attributes?
socia relatioms, and ethical rules-while the corporate sector enjoys
the legal protection of “the system” (labor legislation, social security,
and thelike) in a measure far outweighing that extended to the
“lower” sectors. income gains in the two lower sectors and the less-
protected portions of thecorporate sector are precisely those which
-~ are quickly dissipated amor:g new arrivals to the city. The main ana
lytical conclusion reached isthat

if the lower two thuds of an expanding urban population are get-
ting progressively poorer, the upper one third and, more sgecifi-
cally, the less than 3 percent of the population who derive their in-
comes from the P/M-subsector (professional and managerial
personnel), will be the principal beneficiaries of continued eco-
nomic growth."”

Therefore, balanced regional development, which shifts the primacy
away from urban areas toward decentralized poles, is essential if the
employment problem, even in cities, iz to be solved. Only in such a
context can efforts such as those made since 1969 by the Internationa
Labour Office direci policy beyond palliative treatment of symptoms
and offer hope of reducing unemployment.** Robert Theobald, author
of The Guaranteed Income, goes still further and deems even concerted
action to be futile.’* According to him,

One of the few things that is perfectly clear about every develop-
ing country is that “full employment” is an impossibility. The
only reason we ever reached full employment in the countries
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which are now developed is because technology required using all
the people who were coming into the cities. Today, on the other
hand, technology isso advanced that even if industrialization
takes place it absorts very few workers. Yet we are stiil trying te
get full employment instead of accepting that today our only
hope 1s to break the links between income and employment, to
recognize that we must treat the problems of production and the
problems of distribution of resources as separate problems.”

It is useless, Theobald argues, to try tc create jobs, because the only
way 1o create enough jobs is to accept a general level of productivity
in the economy which will not produce enough basic goods for all.
Trerefore, he concludes, let societies.--particularly developirz: na-
tions—adopt the most modern technologies in order to produce as
much as possible, but i«t them also simultaneously provide scrme form
of guaranteed income to all their members. Theobald insists that the
““oreen revolution,” based on abundant use of fertilizers and pesti-
cides, cannot solve the problem of increasing food supply for the
poor. He prefers using “very high-level technology involving nuclear
reactors, desalinisation where it is necessary, and chemica green-
houses to create a resource where there is non2 at the moment, rather
than trying to restructure land use which is a process which has
inevitably torn cultures apart.””** He further asserts that the best tech-
nologies. properly employed and harnessed to the maximizing of
human potential in a variety of culiures, can lead to the creation of ‘‘a
society of enoughness in which people will accept rhat too much is just
as destructive as too iittie.”*** His prescription, in short, is to attack
the unemployment problem by ceasing to treat it as the major
problem to be solved. His preferred solution is to maximize production
and so ~tructure distribution that the basic needs of al are met inde-
pendently of their desire or ability to work at a paid job. This strategy
has never heen serioudly tried in any national society, but it does intro-
duce in&o all policy-thinking critical elements as to the relationship
between technology and job-creation.

Paradoxically, Theobald's “radical” view rejains the more clas-
sical position expounded by Oxford economist Frances Stewart when
she reminds us that “the most 'abor-using technique in the short term
may generate less employment in the long run than alternative tech-
niques. Future employment depends on future levels of investment, as
well as the capita inteusity of techniques.” But Theobald pushes
still further by arguing that short-term concentration on labor-saving
technologies can produce neither the desired long-term employment
nor the requisite productivity to meet the basic needs of all.

Professor Stewart raises an interesting point regarding the total
costs of iabor-intensive versus capital-intensive techniques. After
noting tnat working capital is an important aspect of capital costs
usually ¢verlooked in discussions of the question, and that working-
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capital requirements difrer widely according tomode of operation,
scale, and labor reguir=ments, she concludes that these cests “are
likely to be proportionately heaviest for the most labor-intensive tech-
nigues,”" If thisis indeed the case, then labor-intensive technologies
may iurnout to be also capital-intensive. Other widely neglected
variabi=;, shr adds. are the cifferences between urban and rural
choices of cemparabie techn slogies and the importance of income
distribution in the iocality o1 a production site as affecting choice of
techrigue with aview io product differentiation designed to meet that
market. These elements pale inte insignificance, however, in the face
of a larger factor, namely, that “the transfer of advanced-country
technology is in iarge part responsibte for the growing employmen:
problem.”*” Such technology has not only limited the possibility of
job expansion but has 2150 helped create a demand for more jobs in
two ways. by acceleraiing pepulaiion growth (medical  technology)
and by tostering an explesion in aspirations (media technology). For
this reason, the structure of any LDC economy should render appro-
priate (thart is, labor-creating) technolcgy profitable. Like other
students of the question, Siewart concludes that job-creation must be
directly attacked by overall develepment strategy, of which direct
actions on technology are but a part. Unlike Theobald, she accepts the
possibility of ir.creasing craployment in various countries by alying
sound technology policies with restructured acentive sysieims and
opportunitv-providing institutions.

What conclusion emerges from research on the relation between
technology transfer and employment? The answer is that current
patterns of transfer exact a very high price in unemployment and
underemployment in most underdeveloped countries. What seems no
less clear is that this price cannot be lowered to tolerable levels, at
least in populous less-developed countries, by altering the technology
system in isolation from larger social iransformations. These larger
changes bear on overali incentive systems, research and educational
structures, tax policy, political decisions regarding the type of produc-
tion to be subsidized and otherwise supported, and strategies for
locating productive investment in optimal patterns. Employment is a
choice pr~blem arena wherein the vital nexus between society’s basic
options, development strategy, and specific policy is most visible. All
three condition not only the price in unemployment which will be paid
but alsc who will pay that price-those least able to afford it., or
others. At present only the affluent can afford the luxury of being
unempioyed.

Other Casts Incurred in Technology Transfers

Thus far | have focused on the high price technology transfers impose
on poor societies in three domains-development objectives, socia
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justice, and employment. There are certainly other social costs,
however, and significant among them is the sacrifice in cultural auton-
omv that results from the tendency of modern technology to
standardize products, processes, aspirations, facihties, work styles,
instruments, and ¢verall modes of living.

Cultural autonomy is difficult to maintain in conditions of rapid
change, particularly among subnational groups. Indeed one of the
mosi conspicuous social effects of the dissemination of Western
technology is the homogenization of lifestyles., Standardization is
evident not only in airports, hotels, and tourist instalictions but aso
in industrial parks, residential suburbs, supermarkets, clothing,
habits of food consumption, aspirational tevels of professionas, and
oiher domains. Theorists of leisure like Veblen, Somt.art, Pieper, and
Huizinga long ago called attention to the role-playing “emulation”
of the rich by the poorer classes. But cenventional rechnology
iransfers not only recondition psyrhes; they also ater the basket of
consumer goods concretely available to large numbers of people.
We have read, for instance; about a.. American consultant firm’s
preliminary plans for satisfying (if not creating?) a mass market for
US-style TV dinnersin a Latin American country.” What an anomaly
in the context of the unimpeachable rhetoric of the company’s docu-
ment, which speaks of the widespread wasteage of food resulting
from poor refrigeration or bad storage facilities and the consequent
needs to assure that produce gets to the table of the underfed. But the
lure of standardization is powerfully inscribed in the very logic of
multicorporate technology. The trick consists of taking a genuine
human need, packaging it in some manner advantageous to the
supplier, and capturing the aspirations of the population at large so
that its generic desire will be expressed as a compelling urge to buy the
specific package. This is exactly what large corporations do in order
to create markets for new products as well as for old products which
are only dlightly transformed but are made to appear radically new
and different. Therefore, the psychological energies unleashed by the
experience of thirst are pre-empted by Coca-Cola; the need for
transportation, by manufacturers of automobiles, the dream of a
vacation, by travel agents who convince people of their “need” to tly
far away via expensive airlines, and so on. Thanks to its influence on
the aspirational content and schedules of large ‘masses of actual and
potential purchasers, modern technology (particularly advertising
technology) deeply affects popular cultures in most less-devel oped
lands.**

The culture of any society expresses itself in the modes of work
and of relating work to leisure it adopts. Modern technology, once
transferred to matrices other than those of origin, imposes its logic of
uniformity on tools, work paces, and safety standards. In one of his
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carly works, Technics and Civilization. Lewis Mumford attributes a
special influence in this direction. to the technique par excelience, the
ciock.” Yet the elements related to work and leisure are far more
constitutive of aculture than many of the externals outside visitors
emphasize: picturesque dress, exotic music or festivals, colorful wares
artistically ::.;+tsved at itinerant fairs. (As one member of the British
Parliament pu:s ii, “Culture, after all, is about people and patterns of
everyday life—aot monuments and souvenirs.*“*) Some procedura
uniformities are doubtless inevitable; but development planners, as
they make their choices, should beware of the high price on cultura
destruction exacted by modern technoiogy. If they are truly concerned
with preserving cu'tural diversity, they must select machinery and
other work-related technologies which protect diversity. Their deci-
sions have gieat bearing not only on the quality of work and its
meaning in people’s lives'' but also on their patterns of consumption,
the degree of urbanization deemed acceptable in their societies,** and
the scale of the institutions they will choose. These are the vital loci
where cultural survival will be assured or lost (which is to suggest not
that the fine arts are inconsequential but simply that they are easily
relegated to the periphery of cultural values, or themselves altered,
when technology sets the pace in daily living). Nowhere do the values
vectored by modern technology so quickly assert their primacy, «r win
adepts, asin the behavior of business and professional elites: Not only
their language but their dress, ethical codes, and stylistic preferences
rapidly become modeled on those of rich-worid counterparis. Mani-
festly, this standardization is not always or necessarily to be regretted.
Y et, if one accepts the view that such elites increasingly constitute the
sociologically “significant others’ to which masses refer in their
aspirations, one is less than sanguine about the viability, over the long
run, of aplurality of rich cultures.”” One may continue to meet in La
Paz, Nairobi, or Teheran peasant women in traditional garb alongside
bankers in ties and business suits. Although such picturesque residual
symptoms of cultural diversity may long coexist, the real question is:
Whose values are dominant in the elaboration of school curricula or
the programming of radio and television? Will the children of the
Bolivian women be more powerfully influenced by the engineer's
values and culture than the engineer's children by her Quechua
values? The answer programmed by most societies is easy to give, al
the more so because most education ministries in poo countries have
themselves joined the race to harness technology to eaching in their
schools.

Indeed technology transfers impose a very high price in cultural
dependency, a price which can be minimized by deliberate policy
measures only if cultural homogenization is recognized as a serious
danger inherent in uncritical technology transfers.
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Another realin wherein transferred technology =xacis a price
from nonindustrialized societies is that of ecological integrity. Since
the 1972 United Nations Conference on the Human Environment in
Stockholm, a veritabie flood of documents on ecology and develop-
ment has come forth. In some we are told that the Third World has a
right to pollute i~ its race to industrialize. Conversely, we are
informed by others that rich-country corporatiors are irres snsibly
“exporting pollution” to the Third World and tha: the protection of
the environment is a luxury poor countries cannot afford. The gap in
basic perceptions of rich and poor nations is laid bare in the list of
assumptions adopted by the Bariloche Foundation (Argentina) in
response to rich-country models of limits to growth.” Rariloche's
assumptions arzthat:

(1} The catastrophe predicted by the MIT Meadows model
(hunger, illiteracy, poor shelter, etcetera) is an everyday reality for a
great part of mankind.

(2) A policy of preserving the ecosystem is not possible until
every huiman being has reached an acceptable level of life.

(3) Human development is blocked noi by material limits to
growth but by sociopolitical distortions in power distribution among
classes and nations.

(3) It is neither possible nor desirable for poor nations to follow
the same road as that taken by today’s “developed” societies, which
have engaged in wasteful consumption, accelerated social deteriora-
tion, and caused increasing alienation.

(5) A reversal of deterioration in the ecosystem can come not
from mere correctives but only from the creation of a society
intrinsically compatible with its environment.,*’

The issue is one of social justice. Who should pay to preserve the
ecosystem? Should the price be borne mainly by those who, by their
wastefui growth in rhe past, have depleted resources and continue to
consume them voraciously, or by those who have only recently begun
to use depletable resources and pollute the environment as they
attempt to grow’? Generally speaking, representatives of rich countries
and international agencies plead for a global bargain to assure
patterns of resource use which protect spaceship earth from ecological
catastrophe. Unfortunately, their preferred scenarios do not call for a
rapid and concerted attack upon the poverty of the world' s masses as
prelude or accompaniment to the protective measures they advocate.
Therefore, their recommendations elicit rebuttals like those outlined in
the Bariloche statement. Increasingly, Third World statement? on
ecology highlight the following principles. major costs of protecting
the environment, the resources, and the viability of the planet ought
to be borne by those rich countries which have most egregiously
depleted the earth’s goods; any new global strategy for resource-use
ought to acknowledge that poor countries need to increase their
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output rapudly so asto atolish mass misery; no informa ‘*‘ciub’™ of
rich countries should dictate which growth rates are uppropriate for
any LPC. Third World leaders neither deny nor ignore the gravit - of
the ecological problem, but they do resist rich-world diagnoses :.ad
prescriptions.

Although internationz) cooperation is not precluded by fhird
Worid governments. they clam the sovereign right to define the
problem in terms of their own developmental priorities. Moreover,
they judge the position of rich countries on demography and ecology
issues to he too aggressive and unilateral. The :ich world' s seeming
obsession with these topics is viewed as a smokescreen behind which
the privileged wil! continue io domesticate Third World development
aspirations. An examination of policies in individual countiies,
however, displays bewildering variety: There exists no uniform ap-
proach by less-developed countries to ecological dangers, and some
rich-world formulatio:s of the problem have recently incorporated
elements of Third World themes into their diagnoses.”

Many Third World countries want rapid industrialization and are
refatively unconcerned about pollution or resource depletion They
welcome investors-domestic and foreign-even when these flaunt
their disregard ror ecological integrity. Ideological preferences affect
positions taken by nations on ecology issues. Within the United States
some critics contend that environmental irresponsibility is directly
traceable io capitalists disregard f» social values in their quest for
maximum profits.’” The implicit assumption is that socialism is
- intrinsically more responsible toward the environment and larger
- social values. Careful distinctions need to be made, however, on this
score.

The Soviet Union and China stand as paradigms of contrasting
socialist approaches to ecological integrity. If Victor Ferkiss is right,

the record of the Soviet Union and Eastern Europe in the field of
environmental pollution is as bad as or worse than that of the
capitalist industrial nations in part for technical reasons, since
socialist accounting makes calculation of negative externalities
even more difficult than it is under capitalism, but primarily be-
causegrowth has become the great socialist god. The fetishism of
commodities which Marx condemned as a feature of capitalism
IS just as strong a force in the socialist world as in the West.**

China, on the other hand, reects mass consumerism, although it
seeks growth in production and productivity. By deliberately subordi-
nating growth to the inculcation of revolutionary consciousness and
an emphasis on the primacy of moral over material incentives in
economic effort, China is better placed to internalize ecological
considerations in its calculus of socia costs. As Orleans and Suttmeier
write, China's insistence on socia justice in conditions of great
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sca. . inevitably leads it to be protective of all its resources.'”
Treietore, it will necessarily recy. 'z products rather tnan throw them
away; it will minimize waste.

Within less.-developed countries, one discerns a similar correla
tion between the option for austerity, understood as sufficiency for
all, and the degree of tolerance one shows for ecologically damaging
practices. Those countries which choose the capitalist road to indus-
trialization and rapid aggregate growth argue that their initial levels of
contamination are low and not too dangarous. Yet the problem has
reached such proportions in such urban centers as Mexico City and
Sdo Paulo that one is skeptical about these claims.

The ecological argument lends itself to many uses, however. In
Puerto Rico it. served as= r~!lying point for diverse groups-partisans
of independence, church organizations concerned with pollution and
socia justice, native industrialists eager to counter the power of
foreign investors, and members of opposition parties in search of an
issue to embarrass the government in power.” They merged forces to
resist the opening of two large copper mines on the island by
Kennecoti and American Metals Climax, Inc. The fight later shifted
ground to the desirability of building a superport for oil tankers on
the west coast,. Arguments linking ecological damage to socia justice
and the low general benefit to the poorer populace were employed in
both cases against the respective claims, based on economic considera-
tions, of the companies and the government.

No genera conclusions may validly be drawn from this or similar
cases as to the stance of Third World nations on ecological issues-air
and water pollution, depletion of nonrenewable resources, disfigura-
tion of the land, and the extinction of living species. Apparently most
transnational corporations conduct their affairs in the Third World
with far less regard for ecological health than they are obliged to show
in their home countries, where they are constrained by more
stringent legidlation, better-organized public opinion, and the greater
need to project a public image as “responsible”’ investors. Otherwise
stated, foreign investments and technology transfers exact a high
ecological price in the Third World.

The related issues of ecology and resource-use have grown more
urgent and are more intensely debated in recent years because of
increases in food, fertilizer, and fuel prices. Neglected arguments
about alternative fuel uses iake on a new topicality. Certain countries,
it is true, are generously endowed with water power for their energy
needs, while others have abundant petroleum reserves. But many
others have to confront rapidly increasing fuel needs without abun-
dant hydroelectric potential or thermal fuel deposits. Therefore, they
too, like the rich industrialized countries, become interested in
research on alternative-fuel technologies. Among alternatives, the use
of solar energy for major percentages of one's fuel needs has recently
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received serious attention.*? In its simplest terms, the argument is that
fossii fuels will eventualy run out. And because nuclear fission as a
source of energy is both expensive and dangerous, solar energy and
nuclear fusion are proposed as aternatives which are both iess
expensive, in the long term, and tantamount to inexhaustible. Alter-
native-fuel possibilities have recently been under study in a variety of
underdevel oped countries, including at least some (Bolivia and Saudi
Arabia) where petroleum is abundant. There is no reason to doubt,
therefore, that before many years have passed suitable technologies
rendering solar energy and nuclear fusion will become available.
Accordingly, Third World policy-mak=rs are well advised to assess the
present price they pay in ecological sacrifices attendant upon fuel-
related technology transfers in the light of these future possibilities.

Other domains where technology transfers impose a heavy price
are medicine, contraception, military technology, and communica-
tions. As the purpose of this chapter is not to anaiyze each in detail, it
suffices to mention them here. Nevertheless, the scale, quality, and
cost of medical, contraceptive, military, and communications tech-
nologies have great bea:ing on who benefits from the services they
allegedly provide, on what proportion of a government’s funds 2re
channeled to developmental purposes as distinct from weapons, and
on the degree of educationa and recreational autonomy any society
can maintain. The task of measuring and comparing social costs
incurred in technology acquisitions from abroad is no less complex in
these domains than in those of industry or employment, altho .gh

these costs are perhaps more visible in the latter realms.
L

This chapter has, in short, argued that technology transfers
between rich and poor countries, as presently conducted, result in
very heavy social and human prices in receiving societies. Most of
these costs are not readily measurable and, often, not easily detected,
but they are, nonetheless, real. More importantly, they are not al
inevitable. One great merit of the ‘‘intermediate technology” move-
ment lies in showing that these costs can be lowered. Because the costs
are high, many assert that Third World societies should not uncriti-
caily receive technology from the “developed” world but strive to
become capable of creating their own technologies in harmony with
values they cherish. Once they begin doing this, they will have
strengthened their capacity to receive even foreign technologies in a
more creative and less destructive fashion. They may even assist rich
countries to discover pathways to technological wisdom, for in truth
technological development exacts heavy tribute from exporters, as
well as from importers, of technology. Both need to find ways of
lowering this exaction. Indeed to lower the price paid, in sacrificed
values and human suffering, is one of the primary objectives of any
technology policy.

i4s
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Technology policies aimed : optimizing development benefits
~n¢h lowering unnecessary huinan and social costs are niost urgently
required in Third World countries. Part Three, accordingly, inquires
into the content and the context of suitable technology policies for
development.







Inroduction ;

After exploring the value content of the technological universe and
the ways in which technology circulates from rich to poor societies,
this book now inquires into questions of technology policy for
development.

This policy discussion is premised on the view that the vital nexus
which links the value ootions of a society to its preferred development
strategy, and to the criteria it adopts for preblem-solving in specific
policy areas such as technology,, should be as explicit and coherent as
possible. Although full coherence is rarely achieved by planners or
those entrusted with implementation, it is worth striving for; technol-
ogy policy will fail unlessit is reasonably consonant with larger value
options and change strategies. Technology policy embraces a vast
network of domains relating to a nation’s scientific and technical
pool, maierial and financial infrastructure, overall incentive system,
attitude toward outside agents, degree of control over the direction
and speed of planned social change, level of integration into global or
regional economies, and relative priorities attaching to technological
modernity itself.

Indian economist S.L. Parmar warns poor countries that the
international relations which draw them into the orbit of richer
countries pose specia problems. “While the benefits of their prosper-
ity do not easily flow towards us,” he writes, “the spill-over of their
adversities tends to impose disproportionately heavy burdens on our
economies.”’ This spill,-over manifests itself acutely i technology
transfers from rich to poor. In Pairmar’s catalogue of ills, technology
aggravates unemployment, skews the distribution of income, in-
creases dependence on outsiders, thwarts indigenous innovation, and
favors counterdevelopmental trends such as high consumption and
obsciescence in the design of goods. Transfers, in short, use resources
wastefully in ways unsuited to sound development. Hence, many
developing countries now recognize that these undersirable conse-
guences abound because they lack a well-articulated technology policy
-which links development objectives to the dynamics of technological
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innovation and (o prevailing patterns of transfer. Technological
policy-makers in the Third World need to reflect critically on the
principles underlyinge development strategies, that is, on e basic
value options of their respective societies. Thes: options. as they
relate to development strategies, constitute the :nheme of Chapter
Seven and prepare the way for outlining sotund technology policies
and practical modes of implementation (Chapter Eight).

National policies, however, are never framed in a coniextual
vacutin; they respond o myriad forces originating outside national
borders. Eience Chapter Nine explores the impact of the changing
international order on Third World technology poiicy. Claims and
counterclaims vie for legitimacy in globa forums where ¢ evelopment
issues arc debated. A plethora of alteinative model- for a new
international order is proposed. The purpose of this work isneither o
review nor to analyze these aternatives but to examin.-he values of
major actors in the international arena and to reflect on new forms of
nultipie loyaliies required if changes in the internatinnal order are to
foster sound development.




The risk of oversimplification is great in any classification of develop-
ment Strategies theoreticaliv availeble to planners. Much confusion
results from debating at levels of genermity which render comparisons
meaningless, as when some specialists speak of an urban versus arura
strategy or one aimed at growth against one stressing equitable redis-
tribution. Ey definition, however, development strategy compiises the
{otality of social changes amenable to planning and stimulation. Thus
it matters greatly which basic images underlie one's diagnosis of
underdevelopment and view of the development process. Marshall
Wolfe, a socia planner with the United Nations Economic Commis-
sion for Latin America, postulates three basic images of the develop-
ment process, to each of which corresponds a preferred. strategic
path.’

A first image is that of a straggling procession of countries
scurrying in vain to “close the poverty gap.” Most weaker nations
and most poorer masses within nations fall behind: their-relative and
often their absolute position worsens. They constitute, in the deni-
grating language used by some Western writers, the “soft” states
which “can't make it.” Reasons adduced for probable failure are
multiple: the “trickle-down” of development benefits takes many
decades; policies to promote growth inevitably worsen the lot of al
except the highly productive “modern” minority; international or
national policies do not directly attack the poverty of the poorest or
mass unemployment; growth itself is but a “modern” mask to perpe-
tuate inequitable privilege systems. The image of the straggling
procession suggests policies aimed at “closing the gap.”

A second image, development as a living pyramid, lends itself
either to conservative or to revolutionary interpretations. Countries,
classes, and interest groups on top of the pyramid rise higher or keep
their lofty position because they rest on the shoulders of majorities
whom they exploit. As a living structure, the pyramid is in constant
movement caused by the endless jostling of competing groups for
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position. This pyramidal image appiies both to domestic class rela
tions and to international distribution of wealth, power, and influ-
ence. Conservatives accept the image both as a portrait of what is and
as aiegitimate defense of what ought to be. Revolutionaries, in turn,
while conceding that the pyvramid exists, deny its legitimacy. They
seek to alter drastically the configuration of the social structure so
that no mincrity privilege group, old or new, can riseio the top. Their
goal is 1o stratify society so that there will be no “top” where some
privilege group can gain solid footing. The deveiopment strategy of
gach group flows largely from its own diagnosis, resulting in a
decision either to engage in stable, incremental problem-solving or to
subordinate all problem-solving to the radical alteration of power
strust ures, respectively.

i 1ie third image in Wolfe's typoiogy portrays the development
process as an apocaypse: what Robert Hellbroner calls the Great
Ascent is headed not toward the Promised Land of Development but
toward the Bottomless Pit of Catastrophes-ecological, biological,
psychological, and political. Subscribers to this view emphasize limits
to the carrying capacity of the ecosystem; impute alarming dangers to
rapid population growth: and fear global destruction through radio-
activity, nuclear demoiition, or the use by state agencies of biological
technologies for purposes of social control in ways destructive to
human freedom or even to human consciousness. This third imagery
rejects two basic assumptions which the other two views, notwithstand-
ing their great divergences, hold in common, namely, that long-term
growth in production is good and desirable and that technology has an
unlimited capacity to solve all problems-even those it helps create.
Like the others, this third view prescribes strategies consonant with its
diagnosisand posits criteria for deciding which developmental tasks are
primordial. The stress is on renewing depleted resources, achieving
zero population growth, and harnessing technology to a steady-state
economy.

All efforts at diagnosis and prescription center on value judg-
ments about what @ good, or a better, human society is. For some a
better society is one in which greater access to opportunity, if not to
more tangihte benefits, is created; for others the goa is effective
equality in modes of greater or lesser participation; for still othei- the
basic aim is to assure the planetary survival in modes which salvage
human liberties. The three images are not mutually exclusive, nor are
they always found in their pure state. Nonetheless, Wolfe's typology
helps to focus our attention on classifications which transcend purely
ideological or programmatic preferences. In 1972 Mahbub ul Hag, a
World Bank economist from Pakistan, predicted that “the days of
the mixed economy are numbered. The developing countries will have
to become either more frankly capitalistic or more genuinely social-
ist.“” Perhaps so, but no demonstrable correlation can be found
either between the ideological system adopted by a poor country and




Development Strategies. Basic Options

its ability to close the gap or between the degree of class stratification
roierated internaliy and a country’s degree of success in solving its
ecological problems. Thus although the People’s Republic of China
has introduced great equality, socialist Algeria has not done so.* And
class differences in the USSR may be quite as great as they are in
Brazi!, although they are certainly based on different social attributes.

More crucia than the ideology it espouses, however, is whether a
society conceives of development merely as the pm-suit of certain
benefits or as the quest of these benefits in a certain mode. How
benefits are obtained is as essential to defining development as the
fact rhutthey are obtained. This is not to gainsay the importance of
benefits sought--greater material welfare, higher production and pro-
ductivity, more efficient institutions, the growing ability to sustain
dynamic economic performance. Yet it matters enormousty how these
gains are sought or obtained: in a pattern of high, or of low,
dependency on outside powers; in arelatively equitable distributional
mode or in ways which enhance the privileges of favored minoritiesto
the detriment of needier masses; in a paternalistic, impositiona style
or in ways which progressively empower the populace to choose its
targets and the instruments to reach them. Indeed, if true develop-
ment is to take place. hitherto passive objects must become active
subjects of change, and larger institutions must enhance their ability
to participate in decisions affecting development. All these values
r.:fer to the mode of change, not primarily to its targeted content. The
relevant point here is that varying images point to diverse policies
indicating how developmental benefits will be sought. This is true
even when agreement exists as to the desirability of the goals of
effort” Among central questions affecting the mode of development
are these:

 Which institutional arrangements best promote development
goals (politically centralized or decentralized, degree of coer-
cion in planning, etcetera)?

o What relative roles are to be assigned to political leaders, ex-
perts, technicians, and “the people?’ (This decision affects the
degree of elitism or technocracy of the developmental effort.)

e ¥hich social classes or interest groups v.ill be made to bear the
costs of change, and how will relative burdens be assigned?

» \Which time spans are to be deemed tolerable before targeted
gains are effectively reached?

@ \What degree of coercion from above will be judged acceptable?

¢ What measure of self-reliance or dependence on the o:tside is
permitted or encouraged?

» |s priority given to material or to moral incentives? Or if to a
mixture of both, in what proportions?

¢ Will the organizing principle of mobilized social effort be some
form of socialism, a variant of neocapitalism, or novel indi-
genous approaches distinct from both?
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The answers to these questions form a systemic whole which
consiitutes, in effect, asocicty’s development strategy. Although
dedsisionstaken on all points are important, it is pedagogicaly useful
to focus on a few of them, specificaly: integration with outside
systems (the international market or big powers), the degree of
autonomy and self-reliance preferred (both as regards outside soci-
ciies and. inmiernaily, within regions and classes of population),
choices of overarching incentive systems, and the role played by
aust ity intormuiating policy. These are now examined in detail.

Integration with Outside Systems

No Third World nation can successfully pursue a fully autarchic
course. Even China. in spite of its continental size and a high degree
of economic seit-sutficiency, could not exclude all contact with the
outside world.” Similarly, athough Burma in the 1960s adopted a
policy of excluding foreign investors and tourists, the country still
needed to export rice and oil to outside markets.” Besides, nations like
Tanzania and Sri Lanka have not interpreted the doctrine of self-
reliance to mean exclus.on of ties to other countries, to international
agencies, oi evenio world markets. Nevertheless, important differ-
ences of degree are discernible among nations; some are more highly
integrated witi: outside systems than others. At times, links are one-
sided, as in the case of Cuba and its ties with the Soviet Union and
Eastern European socialist nations. Algeria, on the contrary, provides
an example of wide diversification, deliberately sought, in its linkages
with other countries and regions. In Brazil, the primary integration
sought is with the international market, not with a single nation or
region. Preferences as to kind, degree, and locus of integration con-
stitute a strategic development option fraught with consequences for
technology policy. Indeed one major thesis propounded by Latin
American dependenciz theorists states that domestic constraints on
successful development are mainly due to structures of dependency
imposed by outside forces operating in symbiosis with interest groups
representing the social forces of “internal colonialism.”” Whether
one endorses or rejects these views, they correctly note how decisive
lor deveiopment strategy are decisions about degrees of integration
with outside systems. It is no accident, therefore, that the “Brazilian
model” of development imposed by the military government since
1963 has profoundly affected the kinds of technologics adopted, the
allotment of socia costs in the country, and the relative neglect of all
but large-scale agriculture subsectors.'® Once Brazil's planners de-
cided to compete in the world market on the market’ s own terms, they
were automatically giving direction to their strategy on other fronts
and foreclosing alternative options.
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By tving its development fortunes to an industrialized pcwer or
by striving 1o achieve competitiveness in world markets, a nation
commits itself, often irreversibly, to certain industrial priorities or to
large-scale industrialized agriculture over and against other aiterna-
tives, to certain patierns of consumer-goods production favoring the
privileged classes, to supplying export needs over meeting internd
demands, and to other policies having greater or lesser impact on
technological choices. This is so because the “rules of the game” set
by the world marker or by the hegemonic big powers arc biased in
favor of cbraining development benefits in modes of large-scale
competition, orientation toward higher purchasing power, and of a
rapidly shifting “competitive edge” ua the strength of changing
technclogy.

More importantly, the decision ‘o seek such integration neces-
sarily reiegates the concern “or socia equality to second rank. That
the international economic order was designed to favor the aready
prasperous iISconceded by no less moderate ai: observer than Gunnar
Myrdal, who writes that

the theory of international trade was not worked out to explain

the reality of underdevelopment and the need for development.

One might say, rather, that this imposing structure of abstract

reasoning implicitly had almost the opposite purpose, that of ex-

plaining away the international equality problem. !

The existing global economic order is uncongenia to the pursuit of
equity and equality because its wheels are lubricated by forms of
cempetition founded on comparative efficiency. And using the capi-
talist, neocapitalist, and even socialist calculus of efficiency (to the
extent that rhe latter “competes’ in the world arena), such values as
equity and equality are necessarily treated as “externalities’ not to be
“internalized.” Therefore, whenever a national development plan in
some poor country requires a high degree of integration with the
global or regiona! export market, a whole gamut of supportive irtra-
structure investments is ipso facto rendered necessary so as to assure
competitive efficiency.” Choosing integration implies selecting tech-
nology which is capital-intensive and of standardized international
quality. it also signifies plant scales opposed to the requirements of
small and medium industry as well as an agricultural policy which
favors small minorities within the agricultural sector to the detriment
of the poorest and least productive. Implied also are an employment
policy which provides training and subsidies to small numbers of
skilled and professiona personnel-to the neglect (at least relative) of
large numbers with iesser skills-and monetary and fiscal policies ill-
suited to produce equitable redistribution inasmuch as subsidies favor
“efficient” export sectors. For these reasons developmental efforts
aimed at integration to big powers or to the world market set limits to
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strategies which can effectively be adopted. The recognition by Third
World leaders that the present international ~cono.nic order (IEO0) is
biased in favor of such integration helps explain their insistent
demands for ane:; order.” Their interest in the international order is
dictated by a recognition of the enormous impact their links to the
world system have on their own domestic economies and poiicies. That
is to say ihat their technology policies are directly affected by basic
options regarding the degree and nature of these ties.

integration with outside systems often means reliance on foreign
“aid” as wcll as a commitment to produce for world-export markets.
And linkages through “aid” are as crucia to technology policy as
linkages through trade.”

In his speech to the United Nations Conference on Trade and
Development in 1972, Robert McNamara urged the adoption of
development strategies which make a frontal attack on the 40% of the
poor world's population (800 million people, out of a Third World
population of two billion) who have not benefited from past devel op-
mental growth or progress.” World Bank loans, he argued, should be
granted if they reach this strategic portion of the population in poor
countries. Dudley Seers later raised the spectre of rising unemploy-
ment as a further dimension of “failed” development.”” Since then
many strategists speak as though reducing poverty and creating jobs
should be the core of their development strategies. Among those who
most insistently plead for such strategies is Mahbub ul Hag, cited
earlier. Recognizing that even expanding “modern sectors’ cannot
absorb a traditional sector whose absolute numbers grow ever more
rapidly, Hag concludes that the inequalities generated by modern-
ization strain “the limits of tolerance of many societies.” He then
asks why, if a dual economy exists, a dua development strategy

should not likewise be formuiated. His recommended strategy oper-
ates in two arenas:

On the one hand, a modern sector which grows fast and experi-
ments with all kinds of price incentives and tolerates the preva-
lence of inegqualities for some time. On the other, a large tradi-
tional sector where organization and ingtitutional framework
overcome the scarcity of capital and development is taken to
marginal men through the organization of rural and urban works
programs.”

Haq wants greater self-reiiance by poor nations in choosing develop-
ment paradigms. His emphasis is valid because the nations which
adopt an autonomous model of development, founded on optimal
degrees of self-reliance, are also the ones most likely to insist on
aternative approaches to technology.

Autonomy and Self-Reliance as Strategies
Tanzania holds pricc of place among nations advocating self-reliance
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as adevelopment strategy. One constant principle in the thought of
President Julius Nyerere is that “there is no mode for us to copy.”
He writes that

in 1365 Tanzania adopted its own form of democracy-we rzjec-
ted :he Western model and said it was not appropriate for our cir-
cumstances despite the fact that all our censtitutional develop-
ment had until then been based on it.

When we introduced this new system, we were criticized for
‘“abandoning democracy.'. In response to this criticism we
tried to explain what we were trying to do and why we thought our
new system 'vas both democratic and suitable for our conditions.
Hut having done that we did not worry about what the Western
countries sald or what democratic theorists said. For in rejecting
the idea that we had to follow the ‘Westminster model’ if we
wanted to be democratic, we had alsc overcome the psycho-
logical need to have accrtificate o approval from the West in
retation to our political svirom.”

What Nyerere clams for apolii:i svsten-—:, cedom from servility to
previoudly existing models-he iikewiscurges upon his nation in its
approach to cconomic problems:

We have drlibcrately decided to grow, as a society, out of our
own roots, but in a particular direction and towards a particv'ar
kind of objective. We are doin a(]; this by emphasizing certain
characteristics of our tradition organlzatlon and exttnding
them so that they can embrace the possibilities of modern tech-
nology and enable us to meet the challenge of life in the twentieth
century world.”

The economy must be o:ganized so as to free people from manipula-
tion by the market; ‘“‘the firs. priority of production must be the
manufacture and distribution of such goods as will allow every
member of society to have sufficient food, clothing and shelter, to
sustain a decent life.””** A vond is forged between self-reliance-in
defining goals and in setting priorities-—and development strategy. At
a state banquet honoring Chou En-lai on 4 June 1964 Nyerere
declared that both China and Tanzania are engaged in arevolutionary
battle against poverty and economic backwardness. He added that for
Tanzania the “long march” is economic. Other nations may learn
from China that success requires not only courage, enthusiasm, and
endurance but also discipline and as well the intelligent adaptation of
policies to the needs and circumstances of each country at a given
time. This is the heart of “self-reliance”: the commitment to creative
innovation and adaptation in the light of local constraints, values,
priorities, and heritage. Any nation pursuing a self-reliant strategy of
development must institutionalize its critique of prevailing outside
models, capitalist and socialist alike. It must also adopt criteria for
choosing techniclogics and modes of their utilization drawn from
outside the technolog ical market place. Foreign technologies are not
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excluded on principle. but importea wili be only those types of
technclegy which foster locaiiy defined goals. Although it is violated
bv modern echnology, nature is stiil deeply respected in rural
localities. Schumacher contrasts the “self-balancing, seif-adjusting,
self-cleansing” attributes of nature with techneiogy which recognizes
no seif-limiting principle as tc size, speed, or violense. He conciudes
that*‘in the subtie system of nature, technology, and in particular the
super-technology of the modern world, acts like a foreign body, and
there are NO\\ numerous signs of rejection.“?  Critics view industrial
societies ax no model for export;?* accordingly, they experiment with
new modes of small-scale “community technologies’ which enhance
self-reliance in small local groups.'? They teach that a basic option for
seif-reliance impinges on one's stance (if one is consistent!) toward
technology. Thislesson, in my view, isasvalid at the level of national
policy-making as it is at lower levels of decision-making.

The quest for greater self-reliance at the national level is the
exclusive prerogative neither of small poor nations nor of those which
have chosen socialism. Even giants such as the United States trumpet
their wishes to be self-reliant in meeting their energy needs within a
few vears. Their desires are prompted by the need to reduce the kind
of vulnerability any country experiences as a result of itsin <g. >tion
with outside market forces. To be more precise, the aspirat:zn after
self-reliance in development models, in sources of capital or of
technology, is motivated by the desire to reduce unacceptable forms
of dependency. Jf the prevailing mode of exchange with others is
interdependence with high reciprocity, there is correspondingly less
“need” to be self-reliant. But if interdependence is characterized by
differential strengih or bargaining position (that is, by low mutuality
or reciprocity) then a higher degree of self-reliance becomes desirable.

One important difference, however, distinguishes the self-reli-
ance sought by groups within the US from the basic option to pursue
seif-reliance as a magjor mode of obtaining development (the path
taken by China and Tanzania). In the latter's speciai circumstances,
emphasis is placed on small-scale technolcgies gearedt rura activ-
ities,;” whereas in China a broad spectrum of crite  :or acquiring
technology is operative, leading to a “mixed” poncyuf combining
large-scale “high” technologies in capital-goods industries with small-
scale, locally improvised technologies in consumer-goods industries.
China serves as an exceptional example of a nation adopting a develop-
mental strategy which emphasizes self-reliance not only at the
national level but aso within regional, local, and productive-unit
levels. Nevertheless, even salf-reliance cannot, be an absolute princi-
pie, and it must not be interpreted to mean excluding outside
influences. Moreover, even where national planners do not choose
self-reliance as their primary policy, it is possibie within iimited
sectors (industry, let us say, agriculture, or housing) to champion a




self-reliant approach which will have important repercussions on
choices and modes of technology. This seems to be the context within
which indiz has encouraged local initiative to create small tech-
nologies ii? industry.* Only in recent yzars have national-devel opment
planners begun to integr=re science and technology policies with their
ceniral value choicesiiathe corresponding development strategies.
Inthe past, technology policies were either abandoned to the workings
of ¢xisting technology mar-het channels or dictated by local or secioral
actors in economic decisons. Thus i, a ministry of housing favored
unaided seif-keip public housing utilizing cheap technologies, sectoral
poiicy was shaped with little regard for macroeconomic options. The
degree of centrality which integration to outside markets or self-
reliance as an organizing principle of development effort assumes is
crucial. Where integration is the basic option, higher degrees of
conformity to technelogical patterns dominant in industrialized
countries are unavoidabie, Where, in contrast, self-reliance is the
primary mode of development, greater leverage exists for reducing
such conformity. Self-sufficiency doubtless has to be be paid for by
sacrifices in efficiency; conversely, higher integration, although it
may improve efficiency, may exact sacrifices in terms of social justice
and lead to excessive industrial concentration or vulnerability to price
fluctuations over which national decision-makers have little control.

Other things being equal, if a less-developed country subscribes
to the image of a procession of nations struggling to “catch up”’ to the
developed, it will ipso facto be influenced by a powerful bias in favor
of choosing integration (via aid, trade, imported technology, and the
adoption of inrernational standards) as its basic option. If, on the
contrary, the primal image it adopts is one of revolutionary convul-
sion, the antecedent probabihty exists that self-reliance will hold an
important place in its basic development strategy. Practical con-
straints of a military economic, or political nature may sometimes
overrule this preference, asintiic case of Cuba, which chose to
become highly integrated-—inititorily, financialy, politically, and
technologiczity-—vich the S viei Union. The third image, multiple
apocalypr.c, tends str~ngly toward the basic option of optimizing, at
al levels, both self-reiiance and control over growth. Similarly, if one
takes as a basic strategy a fronta artack on mass poverty and
unemployment, a stror g bias exists ‘. favor of lesser integration with
international markets and greater local inventiveness to correct
factor distortions inherent in techinology imported from rich coun-
tries. In every case there are limits beyond which neither efficiency nor
equity can be fully ignored. Y et on baiance, a basic option on ihe scale
of degrees of integration and self-reliance is the central parameter
within which technology policies can be evaluated. Because reality
constantly imposes compromises, moevatayplan is fully consistent
with its basic options, and unexpected events (such as abrupt rises in
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import prices or disastrous floods) can suddenly make relazively self-
reliant narions more “integrated” with the outside than formerly.
Nonetheless, any nation’s decision-makers will ultimately have to
attach primary importance either to integration or to self-reliance.
‘The degree 1o which they blend the two will depend, in iarge measure,
on the overarching incentive systems at work in their societies.

Overdl Incentive Systems

The category of “pure types’ devi.ed by Max Weber for heuristic
purposes helps explain what is meant by incentive systems. The
market is a vigorous mechanism for motivating people to produce,
sell,, buy. and consume. It presupposes the existence of a shared
incentive system around which buyers and scilers visualize compara-
tive and mutual advantages in playing out their respective roles. The
existence of effective purchasing power in the hands of a pool of
prospective buyers is the incentive leading producers and consumers
alike to engage in the dynamic processes of generating supply and
demaond. In market “societies’ (a more accurate term than market
“economies’), iherefore, the organizing principle of economic effort
isthe market. The market undoubtedly needs various subordinate
mechanisms to work-—price, competition, and demand stimulation.
Nevertheless, the market itself constitutes the overarching incentive
system. Even a c:ervative economist like Henry Wailich, as he
retlccts on worldwide trends towards more socialism and state
ownership of productive enterprises, unhesitatingly affirms that the
survival of capitalism and the continued profitability of large corpor-
ations depend not on continued corporate or private ownership of
productive assets but mainly on continued access to markets. Wallich
is convinced that “a market-oriented system can operate with any
kind of ownership-private, public or mixed.’’** Most criticisms
leveled at capitalism, he adds, should be addressed not to the market,
which is merely one (albeit a vital) institution within that system, but
rather at private ownership, which, he alleges, is the cause of growing
inequalities.

Indirect confirmation of the functional role of the market as
overall incentive system comes from the initiatives taken in recent
years within the United States to ingtitute “political marketing.”**
The key to the concept of political marketing is the belief that the
purchasing power of socially conscious people can and should be har-
nessed to help the poor economically, not just politically. Effective
purchasing power unmistakably serves as the basic incentive system of
economic life in capitalist societies. It must not be supposed, however,
that societies organized around other basic incentive systems can dis-
pense with markets. On the contrary, even socialist societies rely on
ma-kets. But instead of serving as the organizing principle of eco-
nomic life, the market in these societies acts as a regulatory mechan-
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ism to control against waste, duplication, and overcentraliz stion. The
market is subordinated to another organizing principle: ay lan relying
on varying degrees of coercion or persuasion, some cons:nsus about
pricrity needs, or pervasive mobihzation around c¢elieciive moral
incentives. Wriiing in 1951, Kar! Mannheim explained the difference
between an organizing principle and a subordinate mechanism:

Competition Or CO-operation as mechanisms may exist and serve
diverse end:; in any society, prc-literate, capitatist, and non-
capitalist. But in speaking of the capitalist phase of rugged indi-
vidualism and competition, we think of an al-pervasive structu-
ral principle of social organization. This distinction may help to
clarify the question whether capitalist competition--allegedly
basic tO our sociai structure-need be maintained as a pre-
surnably indispensable ntotivating force. Now, one may wel! eli-
minate COMpetition as the organizing principle of the social struc-
ture and replace it bhv planning without eliminating competition
as asocial mechanism 10 serve desirable ends."”

What Mannheim says of competition is true as well of the market, the
matrix which legitimates economic competition. Within socialist
countries the market is subordinated to pianning, which serves as the
economy’s organizing principle or overarching incentive system.
Competition, therefore, is not eliminated but takes on secondary im-
portancc: kit is not the dynamic motor of effort; it meiely stimulates
and channels effort, us'ialiy under the rubric of “*socialist emulaticn’
and in support of targets set by some plan. For example, Fidel Castro
repeatedly urges Cubans to maintain some balance between moral in-
centives (expressed as solidarity with the neediest and the “mission”
to build socialism) and material incentives (expressed as desires to ir-
prove on€’ smaterial lot). Citing Marx’s view that “rights can never r.«
more advanced than the economic structure and the cultural develop-
ment determined by it,” Castro warns against basin:, labor and sacr:-
fices too exclusively on either material, or on moral, incentives:

It is true that many of our workers are real examples of Commu-
nists because of their attitude toward life, their advanced aware-
ness and their extraordinary solidarity. They are the vanguard of
what all society will one day be like. But if we think and act as if
that was the conduct of every member of society, we would be
guilty of idealism and the results would be that the greatest share
of the socia load would unjustly fall on the best, without any
mot-al results in the awareness 0f the most backward, and it
would have equally negative effects on the economy. Toge:her
with moral incentive, we must also use materia incentive, with-
out abusing either one, because the former would lead us to
idealism, while the latter would lead to individuzl selfishness.
We must act in such a way that economic incentives will not be-
come the exclusive motivation of man, nor moral incentives serve
to have some live off the work of the resi.**
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Castro broadly equartes idealis.n with moral incentives and individual
selfishness with maierial incentives, hut of course each ca:zgory
admits many variations. |[dealism may take shape in an effort ar nation-
building, or the creation of a socialist society, or in a mobilization
directed toward revitalizing ancient cultural values threatened by
“‘marerialistic nodernity.”” Material incentives iikewise admit muiti-
ple emphases: they may be personal, founded on what McClelland
calls “‘achievement motivation,’”” or collective, expressed as a desire
to““catchur’” with rhe West in steel production or space programs or
ihe range of consumer products manufactured locaily. The Cuban
leader correctiy concludes, however, that no incentive system can dis-
pense with a mix of both maierial and moral elements. The crucial
Guestions art- the primacy given to one over the other and the specific
values which are appealed to as mobilizers of social effort.

Under any development strategy, great attention must be given to
educaring masses, specialists, and leaders in the duties of solidarity.
Yer one must still ask: Soiidarity for what? At times solidarity aims at
harnessing the energies of all in order to abolish both absolute poverty
and scandalous inequalities among persons and socia classes. Recent
studies show that few countries have adopted this as their priority or
have achieved great success.’’ Again, one notable exception is the
People' s Republic of China, which deliberately set out to meet basic
needs of al the populace in a highly egalitarian manner.” Not only
does that state guarantee employment to everyone who seeksit, it also
provides health, education, and transportation to al at nominai costs.
income policy deliberately minimizes differences in wages. Most
visitors, including even those who are unsympathetic to China's ideolo-
gy, have reported that no one is hungry, unemployed, or bereft of
basic health services in that land.** The elimination of mass famine,
endemic disease, and unemployment in China would have been
impossible in the absence of an overarching incentive system anchored
in moral solidarity and requiring al to contribute for the benefit of
all.” The idedl is to achieve what one author calls “a modest but fair
livelihood.”” Personal entrepreneurship is condemned as bourgeois
selfishness and, though much stress is placed on working productively
and rapid!lr increasing the available stock of goods and services, equa
insistence is placed on producing more for the benefit of al, especially
those in direct need. Nowhere is socia struggle so frequently and so
prominently invoked as pedagogically necessary as in China; the
notion of “walking on two legs’ is a recognition of the need to livein
tension between conflicting demands. The choice of a moral incentive
system to lend dynamism to its development effort constitutes,
therefore, a basic option taken by China which effectively commands
development strategies in domains of investment priorities, locational
decisions, and modes of enterprise administration.*® Successful policy
in domains such as health, population, education, and transportation,
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on the oiher hand, is conditioned by the incentive systems which
preside over mobihization efforts made by the nation struggling to
achieve deveiopment. Ceriain financial, material, and labor input
become possibie ¢nly if moral incentive systems prevail. Conversely
and in other societies, certain golicies can be adopted only where the
overarching incentive sstem alows market competition to favor
individual or corporate enterpreneurs and consumers,

As noted earlier, no incentive system can totally dispense with
some mixture of material and moral goals. Even within market
capitalism the assumpiion is usually made that inequities w:il be offset
either by mechanisms of corrective state distribution, by formal and
informal policies constituting some form of charity, or, more fre-
quently, by the putative “trickling down” of benefits from the rich to
the neediest. This is generally the case even where policy-makers
accept the view of Kuznets that initial periods of development produce
wider income disparities than previously existed.*” One difficulty with
any trickle-down vision isthzt incentive systems, like other societal
mechanisms, are self-reinforcing: they develop inertia and a momen-
tum of their own, usualy reinforcing initial trends. Myrdal long ago
acquainted students of development with the “vicious circle” of
peverty, an image which reappears in his later writings. There exists,
analogoudly. a vicious circle of reinforcement of vested interests at
work in overal incentive systems. Once an economy is organized in
response to the stimuli of individual achievement, it becomes extreme-
ly difficult to introduce a new catalyst into the system without having
it neutralized. An illustration is found in the ease with which US
corporate aificialsinterpret their “socia responsibility” (in domains
of ecological integrity and social justice) in terms of profitability. The
president of Ford Motor Company’s Asia-Pacific division writes that

Ford Motor Company believes in the profit motive. But we do
not see corporate profitability and corporate social responsibility
as mutually exclusive. As our Chairman, Henry Ford Ii, said re-
cently: “A corporation can serve society only if it is profitable.”**

A more striking expression of this view comes from Carl A. Ger-
stacker, chairman of the Dow Chemical Company: “It is in redlity
the profit motive that makes industry responsive to social needs.”*”
Therefore, once it becomes “profitable” to be just, managers moved
by “material” incentives will respond. What is left unsaid in such
declarations is that the victims of injustice lack “effective purchasing
power,” which is the primary stimulus to which profit-seekers
respond. Clearly governments may act as intermediaries between
profit-makers and needy consumers bereft of buying power. Yet even
equitable social-welfare policies must overcome the dominant influ-
ence exercised on sectoral policy by the basic incentive systems.
Wealthier taxpayers, who provide the funds governments use to play
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their welfare role. must at the very least perceive the gains to
themselves as worth the cost. Not surprisingly, powerless needy
groups are neglecied while potentially dangerous (read: embryonically
powerful) ones arc appeased. The perdurability, within industria
countries, not only of “pockets of poverty” but aso of numerous
socia groups “left out” of the putative benefits of development
suggests thar neither trickle-down nor governmental correctives :o the
“invisible hand™ of the profit incentive can abolish mass misery.
Champions of capitalism usually claim thal moral incentives lead to
excessive sacrifices In efficiency.*’ There is doubtless some truth to the
claim. Y ¢t no decclopment strategy can avoid making a basic choice:
either 10 “develop’’ for the benefit of those who are already privileged
orwho constitule promising potential candidates for “modernity” or
ro embrace apattern of “development” aimed at abolishing dehu-
manizing misery for al its citizeas 2 d to create an incentive System
capable cf institutionalizing this priority. Some form of “waking on
two legs’” ininevitable. The amost universal failure of trickle-down
and weli~: ¢ statism suggest, at least tentatively, the greater promise
lving in granting primacy to moral incentives. All strategies, however,
wilifail without suitable doses of imposed austerity.

Austerity: The Price of Technologica Freedom

Few words and policies are as unpopular as gusterity, aterm which
evokes the n«:tion of involuntary sacrifices, usually imposed on those
whose initial level of welfare is lowest. Almost always austerity
policies arc announced as temporary evils which will make future
prosperity possible. Hut, as P.T. Bauer observes,

current austerity does not in the least ensure future abundance
and does not even generally promote it. Indeed, policies of cur-
rent austerity tend to perpetuate it, in a number of different
ways. by reducing”the supply of incentive goods,; by divorcing
output from consumer demand; by politicizing economic life; by
provuking political tension; and in various other ways as weii.”

Nothing is gained by claiming, for an austerity policy, more than it
can deliver or by assuming that it operates benevolently. But austerity
works only when it does precisely what, Bauer condemns, namely,
when it “politicizes economic life.” The vital issue is kow. Chinese
policy-makers characterize austerity as an attitude of “bearing up and
stiiving on.”™* For the rulers of contemporary Chile, on the contrary,
austerity cenjures visions of desperate measures applied only to fore-
stall total economic chaos. Unlike its Chinese version, designed to as-
sure high degrees of equality among the entire populace, the Chilean
concept of austerity is designed to keep inflation down and to spur
economic investment, even if this means imposing heavy burdens on
poorer classes and favoring foreign investors.” Austerity can be
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Imposed for diverse reasons and to the advantage, and disadvaiitage,
of quite diverse sncial groups. An important difference is to be found
i the underlying imagery: austerity seen as a necessary evil or as a
nermanent component of developmental humanism. The former con-
ception is purely inscrumental: under certain conditions austerity or
belt-tightening is accepted as undesirable but n:ocessary. But the
second view considers austerity as a value for its own sake, even if it is
noi strictly necessary on purely economic grounds.

The convertional view holds that during the early stages of
capital accumulation-when initial levels of material well-being are
low---austerity, or the limitation of consumption, even of quite basic
goods, by the masses is a “necessary evil,” an unpleasant but un-
avoidable sacrifice required if capital is to be saved in order to be
invested in productive facilities which will generate future increases in
consumer goods. This conception says nothing abou! criteria for
assigning the social costs of austerity to specific social classes or
interest groups. But in fact it is often associated with a policy of
favoring large investments and providing incentives to wealthy invest-
ors; predictably, therefore, it exploits the poorer elements in the
populace. China's notion of austerity, is diametrically opposite:
Austerity, or the witimgness to bc content with a decent sufficiency of
goods, is viewed as a permanent component of authentic socialist
humanism, because a c=rtain detachment from abucciance, whether
presently enjoyed or desired in the future, is considered the necessary
basis for establishing the primacy of moral, over purely material, in-
centives.'” Without such moral incentives, rooted in solidarity and
struggle to improve the lot of ‘“ali the people,” the acquisitive spirit
will impede the revolutionary task of “building a new man and
woman.” Furthermore, the Chinesz believe that one's desires are
dlienated in the vision of future affluence no less than in servile
clinging to present possessions; thus, both postures are inimical to
struggling on behalf of egalitarian gains. Mao, fully conscious of the
“heretical” mature of his teaching, condemned the Soviets for climb-
ing aboard the “‘goulash and television bandwagon.” The Chinese
concept of austerity, however, is the very antithesis of “tightening the
belts’ of the poorest. On the contrary, it preaches sufficiency for all
and place: the vital needs of the massesin higher priority than luxuries
for the few.

This rotion does not make a fetish out of deprivation; it is
understood that as conditions improve, material levels of comfort,
utility, and enjoyment should rise proportionately. But they should
rise in a manner consonant with two values more important than
growth: social equality and the struggle against technological deter-
minism. The link between austerity-whether imposed or voluntairy—
and “technological freedom.” is central.** A d-liberate value decision
not to pursue affluence in goods and services-or at least to subor-
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dinate that pu:suit to other considerations—is an indispensable means
for obtaining control over technology. Jacques Ellul judges that ‘‘as
long as man worships Technique, there is no chance at all that he will
succeed in mastering it.”’** No society and its members can avoid
worshipping iechnique unless they practice austerity, not as an instru-
mentat “necessary evil” but as a permanent component of authentic
developmental humanism. As stated earlier, technology creates its
own momentum around the alleged need to keep making new
products and devising new processes. This momentum fuels competi-
tion: among firms, to gain markets, among nations, to achieve mili-
tary or geopclitical supremacy, thanks to technology. Or the compe-
titton may take « different form and be waged by poorer countries
against comparative indices or “more modern” societies. Powerful
determinism.” Thisis the argument of classical Marxists, according to
the other hand, as some have argued, the deliberate quest. of “tech-
nological freedom” can be internalized in one’s cost-benefi! choices at
the outset so as to minimize this “tendency towards technological
determinism.” This is the argumen: of classical Marxists according to
whom technological alienation is traceable to capitaiism and exploita-
tive refations of production, not to any trait inherent in technology
itself.”” Others, operating on different philosophical premises, insist
that ‘‘peoplie’s control” over technology becomes a maor objective
sought in the initial choices maae of technology.“” They favor small-
scale, “'soft”” technologies. The point is, simply, that resistance to
determinism must itself become an explicit feature of ail technology
policy and that a direct correlation can be found between one's
viewpoint on austerity and the possibility of countering technological
determinism. The possibility of such a link can perhaps be adum-
brated by suggesting several levels at which prior choices regarding the
pursuit of affluence or the nurture of healthy austerity imply diver-
gent technological policies. The problem may be discussed first in
terms of nationa policy.

National-development planners who initially opt in favor of
achieving the whole gamut of industrial capacity, both for a domestic
and for foreign markets, cannot avoid a high degree of dependency on
outside suppliers of technology. Some countries, such as Algeria and
Brazil view this dependency as only temporary; they express confi-
dence :n their ability to impert technology on a large scale and from
diversified sources for a limited number of years and, in a second
phase, to gain a relative degree of autonomy. Only the passage of
time, perhaps two or three decades, will reveal whether their sanguine
expectations are reaistic. What is certain, however, is that even if
LDCs achieve competitive position, thanks to a policy of rapid tech-
nological purchases, allied to an intensive program of training
nationals abroad and of inaugurating technical institutes at home to
create indigenous R&D capacity, they will not necessarily be free from
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technological determinism. Under favorable circumstances, perhaps a
few Third World nations can acquire relative technological autonomy
from outside sources, bui in order to do so these nations must enter
the competitive arena of technology. And once they have entered they
will be obliged to change constantly in order to maintain their own
“competitive edge.” By integrating their economies with the vicissi-
tudes of world markets. ihey will fall prey to irresistible pressures to
achieve constant technological change. In short, paining technological
competitiveness is noi svnonymous with gaininz technological free-
dom. The freedom In question is that of exploring technologies better
adapted ¢ local needs and of creating conditions which allow a
society to control, at least relatively, the speed and direction of
techinical change. To these realms must be added the freedom not to
become ensiaved to mass-consumption models of development, which
perpetually cali for new products, new packaging, new processes, and
new markets. The relationship between technical freedom and auster-
iy i, in a word, direcr.

Societal control of iechnciogy is a value to be internalized in
technology policv, not treated as a mere externality. And some form
of austerity isnceded inihe very determination of efficient production
Inasmuch as high priority must be given to meeting the basic needs of
the masses over satisfying the wants of those already enjoying high
purchasing power. A philosophy of austerity embracing the goa of
“sufficiency for al” wiil favor technologies which do not foster
widening gaps in income, in degrees of sharing in decisions, and ‘n
class dtratification. The achievement of these objectives lies at the
heart of technological freedom. Accordingly, a deliberate option in
favor of austerity, with its attendant eniphasis upon self-reliance,
might icad nations to do without certain technologies if these can be
acquired only ¢ intoierable costs in money, in dependency, or in con-
flict with equity goals. Abstention from imports can encourage local
and regiona! innovation, using less costly materials, less highly trained
personnel, arid more readily mastered techniques. To the objection
that this approach condemns a nation to a subordinate role on the
world scene. it must beanswered that the “high technology” strategy
does not abolish misery amoug masses, create employment, or
facilitate genuine development. Of course, even a sound austerity
policy cannot be applied absolutely or unidimensionally. Nor need it
exclude the selective importation of modern technology, provided this
activity is subordinated to larger goals. So long as development was
equated with aggregate economic growth, with little regard foe
distribution of benefits or for the creation of jobs, or afortiori for the
creation of decisional democracy in other than purely token ways,
technological dependency could b« viewed as the “necessary price” to
be paid for genuine benefits. However, now that development think-
ers themselves are questioning the merits of the purely growth-
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oriented version of development, techrological dependency appearsin
anew light. If, to the disadvantages just named, one adds those
relating to ecological damage, the argument against unrestrained
technological imports gains added weight. To consent to do with-
out certain foreign technologies is tantamount to doing without
certain consumer goods, services, and capital goods usuaily as-
sociated with *““abundance’ or ‘‘affiuence.” Implicitly, it means an
internal production strategy of “austerity.” The central decision
bears on the nature of gocds produced, inasmuch as production
determined which technologies are employed. Viewed in this light,
“austerity” 1S No longer the business of elite decision-makers “‘tight-
ening the belts” on the aready poor but the economic expression
of asocicty’s commitment to placing the needs of al above the wants
of the few. if such an option is to be freely accepted by a populace, a
certain pedagogy of austerity will clearly be required. Yet no “Madi-
son Avenue campaign in reverse’ can succeed, inasmuch as advertis-
ing itsell isaleading manipulative tool.” Pedagogy must be conduct-
ed by persuasion as to the importance of not falling prey to the
blandishments of technology and wasteful consumerism. If such a
pedagogy is to prove successful. it must obviously not be conducted at
tiie purely individual level. Like other forms of political marketing, it
has unmistakable social dimensions. Consequently, government
policies a the macroeconomic level must be designed to support frugal-
ity and the war against waste.

Austerity understood as “sufficiency for al as first priority”
is the only path which can directly attack the poverty of the
poorest majorities. All other measures can have but palliative
effects at best. Tins view formally repudiates all versions of the
trickle-down theory, according to which material improvement
of the pooresi can come only from a growth in wealth. It is
aso oprosed to conventional distributive theories which concen-
trate mainly on reapportioning weath downstream, that is, without
affecting basic ground rules governing access to resources upstream
(before they have been exploited or processed). The disappointing
results of endless discussions regarding a new regime of the seas and
of seabed resources suggest the near impossibility of applying tech-
nology to creating new systems of resource equity without a prior
commitment to the principle of sufficiency for al as first priority."”
One major problem is that the wielders of technology are frequently
the beneficiaries of the system that assigns first priority to those
enjoying the greatest purchasing power. Industria and managerial
technology in their present form= are not designed to foster austerity.
Therefore, a rupture with transfer systems must be made on grounds
of austerity if a poor society is to escape technological thralldom.

And why should an austerity policy in technology not be applied
absolutely? Because even countries with a dearth of resources will




Development Strategies: Basic Options 165

need advanced technology in certain domains; they need a judicious
choice of many technologies. Not every country with a small market
can be self-sufficient even in the production of modest consumer
goods. But if these societies place a high premium on the twin
freedom from technological dependency on outsiders and from
technological determinism tied to competition in the ever-shifting race
after new goods, austerity becomes unavoidable. The message of
these pages is not that austerity is desirable but that it is necessary if
technological freedom is valued. Austerity constitutes one of those
basic options which, if pursued coherently, sets limits to development
strategies and to specific sector policies. This is why we need to
challenge the several conventional theses that austerity
® |s necessarily harmful to the poorest sectors of a populace
e cannot provide incentive Systems which stimulate rapid gainsin
rroduction and productivity
* cannot be compatible with conirolled progress in high tech-
nology itself
¢ needs to be imposed by coercion, rather than accepted by the
population at large
It exercising human control over technology is a monumental
problem facing humanity today, it makes good sense to seek material
improvement and institutional and structural transformation with an
eye to minimizing the momentum inherent in technology. The power-
ful stimulus of competition will not then be abandoned but subor-
dinated to deeper values-,-equity, control, and balance. These will
now command technology instead of serving it.




Technology is “a powerful means of international policy: it serves as
anew means of projecting nationai influence and power into the inter-
national arena.“’ Consequently, a growing number of Third World
scholars advocate technology policies which promote not only devel-
opment but greater national autonomy as well.2 At conferences on
science and technology one hears laments over ihe absence of an
explicit technology policy in many countries. The 1972 OAS meeting
of Latin American governments in Brasilia declared that

science and technology offer infinite possibilities for providing
the people with the well-being that they seek. But in Latin Amer-
ican countries the potentialities that this wealth of the modern
world offers ha'e by no means been realized to the degree and ex-
ttnt necessary.’

The “eminent persons’ testifying before the United Nations on
the role of transnational corporations in technology transfer argue
that political control of such firms is the heart of the question.’

Control is sought through special legislation, a single component in a
broader national policy. This chapter explores policies consonant with
the aspiration of many Third World nations to acquire greater techno-
logical maturity, viability, and autonomy. The domains covered by
technology policy will be mapped out briefly. Then the constitulive
elements of an appropriate technology policy are discussed: strength-
ening infrastructure, perfecting negotiation stances, launching two-
way technology flows, taking concerted action, among Third World
actors), and seeking appropriate forms of support from international
agencies.

Arenas of Technological Policy

A careful formulation of technology policy is as imporiznt as devel-
opment-planning itself. Good plans can be brought 1 naught if tech-
nology is insufficient in quantity, inappropriate in quality, or undisci-
plined in its applications. And given present threats to planetary sur-
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vival, to ecological integrity, and to equitable resource use, one can no
longer “cheat” on these issues.” Developing nations cannot afford
not to have a technology policy. To have no policy is to have a bad
one; technology affects development too crucially to be left to its own
momentum. Increasingly this momentum is being viewed as destruc-
tive, a critical trend which prompts John Montgomery to conclude
that “the Neo-Luddites are protesting, not against machines, but
against the technology that produced them and keeps them run-
ning.“” Technology is seen by many as the source of exploitation. A
recent political manifesto deciares titas

we are in the midst of a gigantic revolt against the effects of the
North Atlantic technological civilization, against the inability of
civil society to harness technologv to human ends. This revolt is
the fundamenta cause of the conflict; it is at the root of most inter-
national and domestic problems.-

At atimc when most Third World countries demand more technol-
ogy, decision-makers need to clarify and bring some measure of co-
herence to their policy objectives. Most poor countries postulate five
basic goals to be served by their technology policy:

® to obtain the entire gamut of available technologies

e (o opiimize the use of those technologies within their societies

in ways supportive of basic value options, development strate-
gies, and policy determinations in various sectors

|0 create and disseminate as widely as possible a technological

culture or mentality

= to build up the capacity to produre their own technology

* t0 have a fair pricing structure for their technological imports

These are general goals, but specific instrumentalities for reaching
them focus on other issues Technology policy deals directly with the
supply, demand, and role of diverse actors in the circulation of tech-
nology. Cn the supply side, policy-makers seek to build up the
nation’ s technological base by measures such as investment in science
infrastructure (teaching of science, research, promotional incentives
to recruit and retain personnel), reshaping the general educational
capacities of their societies, and other measures aimed at creating a
technological frame of mind in the populace at large. These are the
realms where policy affects technology supply.

What complementary measures touch on the demand for tech-
nology? Most general ly, the aim sought by concerned governments is
to rationalize their demand system by organizing information on
technology’ s availability, scope, and character; @ providing incentives
to stimulate demand for local technology; establishing linkages
among policy-making, production, and research; and regulating tech-
nology to make it serve preferred objectives.

No piecemeal approach to technology policy can prove satisfac-
tory. Legidlation fostering the creation of national technology may
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prove futile uniess parallegfforts arc made to integrate technology to
producers in ways congenial to development policy. Similariy, incen-
tives held out to users of technology to buy from local suppliers may
fail if the supply ngoiisnot adequate or available. The need for
comprehensive policy has given rise to the interesting theoretical
scheme named after Argeniine physicist Jorge Sabato.” As discussed
earlicr (Chapter 4, pages 81-83), the “Sabato triangle” is both a tool
for diagnosing, the deficiencies of national technology structures and
an instrument of prescriptive policy. Its irnagery is simpie: govern-
ment policy-makers {orm one apex of a triangle, producers a second,
researchers a third. Just as the “triangle’” is made up of three points
and of lines joining a! three, so too a “Sabato triangle of techno-
logical vircutation”” requires communication flows linking every pair of
clemernits inthe sysiem. Hence no good supply-demand System exists
unless government policy-makers take producers needs into account
asthev frame their research priorities. Conversely, producers must be
intent ON compiying with policy objectives. Two-way flows of infor-
mation, goal-setting, and protiem-soiving must also exist between re-
searchers and producers, as well as betweer both of these and policy-
makers. In manv Third World countries, research is unrelaied to
problem-solving faced by industry and other productive sectors. To
make matters worse, producers themselves are largely indifferent to
targets set by national policy-makers. And more often ikaa not,
planners formulate no technology policy at all. Yet, as one importan
United Nations doct:ment notes, “if science and technology are to
make an effective contributios: to development, there must be a direct
relationship between science and technology and government
policv.”"" Policy is not limited to promoting science but embraces alt
issues relating science and technology to development. Sabato urges
that working “triangles’ be set up in al major sectors of the domestic
economy, as well as in the technol ogy-import sector. Otherwise, much
waste ensues and technological needs remain unsatisfied or must be
met at exorbitant costs. The successful operation of a triangle,
however, is conditioned on the existence of some research infra-
structure and, more importantly. an articulated network of informa-
tion.”

Onemajor complaint voiced by officials frotn poor countries is
their difficulty in obtaining even nonproprietary information regard-
ing a -ailable technologies.': One major service provided by tech-
nology answering services, such as those operated by the United
Nations Industrial Development Organization, the Society for Inter-
national Development, or the Volunteers for International Technical,
Assistance (VITA), is areduction in the expenditures required of poo:
countries to obtain such information. A greater proolem than lack of
information is low absorptive capacity. A society must already have
some capacity to create technology in order to be able to absorb
outside technology creatively. Thus nclicies aimed at improving
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channels of access to foreign technology necessarily call for shoring
up assimilative capacities within importing nations. A simitar impera-
tive is a work within the sectoriai domestic “triangles’: research
enterprises must learn something of producer needs if they are to ab-
sorb “demand” information from industry in ways conducive to
effective *“sunply”” responses. It is useless to speak of the need for
“mifrastrecture,”” however, unless one states what specific goals that
infrastructure musi serve. Like a scaffolding designed to support an
editice while the fatter i1s under construction, so too sociat infrastruc-
tures niust support larger systems distinct from them. Accordingly,
one must ask how science and technology infrastructures can be
strengthened to serve development purposes

Techsolsgs  Infrastructure

Ascarly as 1958 George Counts asserted that “the most profound
quesiions regarding the conduct of education, questions involving
values and purposes, will have to be found outside the school and
beyond the imperatives of scientific knowledge. . Technology has
raised anew and on a vaster scale than ever before the ancient question
of the values by which men live.”” Counts is right: it is not the
imperatives of scientific knowledge which will dictate the 1vpe of
schooi or genera. educational infrastructure. Of course it makes no
sense for it couitry 1o seek modernity unless it equips itself to obtain
it. And modernity cannot be attained without technology. Perhaps
imported technology in the past enabled less-developed countries to
raise their production levels.”” Throughout the Third World, how-
ever, the sentiment now esists that high dependency on outside sup-
pliers of technology is an indignity. Quite apart from its economic and
social costs, dependency psychologically affronts the consciousness of
Third World nations which do not wish to be mere consumers of civil-
izatiori. Consequently, many LDCs now seek to mount their own
science and technology infrastructure, a step rich in prestige value.
Whai realistic prospects, however, do most Third World nations have
for gaining scientitic and technological capabilities? Do not such
capabilities lic beyond their means?

No flat answer to this question can be valid, for even relatively
poor countries can strengthen their infrastructure. The adoption of
sound curricula and modes of instruction can help introduce the
“scientific mentality” among the general population. Under favor-
able circumstances it can even spread the experimental spirit anong
cohorts. of the young initiated to laboratory work. Even the poorest
societies have a certain number of professionals! including some
scientists. The questions to ask are: What tasks occupy them? Are
these tasks unrelated to technological problem-solving in their coun-
tries? What rewards or sanctions stimulate producers to look for local
answers to technological questions? What inducements do govern.
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ments ofier to theirnationals to adjust research to productive needs?

Whatever be thescale or initial conditions of scientific work. it is
evident that SOme margins exist in all societies for improving their
scientitic and technological infrastructures. Admittedly, improvement
IS costly and ofien takes many years to become tangible, but
significant progress is possible nonetheless. Planners need to identify
kevsectors of the economy wherein high degrees of technological
dependency arc iniolerable~—-copper-mining in Chile. cocoa-growing
in Ghana. catrie-raising in Argentina. Next they can inventory
research capacities. Fven if these are modest, they can probably be
coordinated better ro solve practical problems in the key sectors. The
objective is simply to reduce gaps between directions taken by
researchand needs of producers. Vietorisz tells of a research institute
with*a briliiant record ot publication by its engineers and researchers
inrespected international technologicaljournals, yet local industrial-
ists never went near it, and looked toward international consulting
(irms when needing technical business advice. Thisis an instance of a
total lack of integration between two kinds of ingtitutions each of
which is indispensable for technological autonomy.””

Properlinkage between potential suppliers and utilizers of tech-
nology is aided by incentives which reassure producersthat answers to
their nerds can corne from locai researchers. in short, creators of
technology must be stimulated to do what is relevant to producer,-,
andutilizersustbe induced to have recourse to raticnal suppliers of
technology. Because most Third World producers look outside the
country to satisty their technological needs, direct intervention by
governments in the form of coordination, direct coercion, and
subsidies to researchers is required to reverse the pattern. in severa
countries legidation requires firms to use national technologies if
these are available.'” In addition, national technology registers require
that al technology ceniracts with foreign suppliers be recorded and
approved. These are weak instruments, however, in the absence of an
incentive system which meets the needs of firm managers. Restrictive
legidation ca.anot force industrialists to contract national suppliers of
technology unless the latter are able to make the former competitive in
their primary markets. But neither registry nor restrictive legislation
is meant to eliminate technology transfers. A recent essay in The
Economist states. “The basic issue is not the one at which the experts
were beavering this week, to control technology transfer. It is to
transfer technology.”* Ewven instate-owned firms, enterprise manag-
ers must meet production targets. Therefore, they look for technol-
ogy delivered on time, reliably, and in ways which satisfy their
customers. So long as national suppliers of technology cannot meet
these needs, buyers of technology will lack compelling motives to stop
relying on foreign suppliers.

National policies for strengthening technological infrastructure
must comprise three elements:
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¢ incentive systems to harmonize interests of purchasers and

seflers of technology with national policy objectives

e informational inputs and legidative constraints to wean pro-

ducers away from outside suppliers

¢ nroper subsidies to enable national suppliers to meet the

technology needs of national purchasers
The incentive vystems discussed here are less genera than those ana-
iyzed in the previous chapter, which focused on the organizing
principies o sucictal mobilization. At issue in the present context is a
coherentset of measures to meet what Vietorisz calls “the test of
techinological integration.””'* Technology is no mere commodity, but
an overall system, and the test of integration is the extent to which a
country is capable of technological autonomy. Even partial autonomy
i~ out of reach uniil a pool of national technologists exists and is
properly organized to meet clicnts’ needs. To create or build up such a
poolis the first priority in any plan to build up infrastructure.
Informationsystems are aso needed, to serve two functions: to join
potential buyers and sellers of technology and to convince the society
atlarge thal native capacity can solve technological problems. Ac-
cording to Nigerian economist S.A. Aluko, “One of the main causes
of technological backwardness is the lack of confidence among
Africanteaders and governments in their own ability and that of their
prople to salve many of the iocal problems.””

Legislation is sometimes needed to entice national producers
away from international technology suppliers to national ones. But
thare arelimits to what can be accomplished. by legidative infrastruc-
tures unsupported by operations to match up users with suppliers of
technology. Thus, notwithstanding stringent legislation passed in late
1974 in Argentina prohibiting recourse to foreign suppliers of tech-
nical expertise when parallel skills are available within the country, in
practice firms remain dependent on outside suppliers.** One reason is
international prestige. The status which accrues to successful firmsin
the First World has spread to much of the Third World. The presump-
tion is that what comes from the “developed” world is better than
what is produced locally. Paradoxically, however, US consultant and
engineering firms often send their less-qualified personnel to Third
World sites, especially when these firms “spread themselves too thin”
S0 asnut to lose contracts. Hence Third World countries need to undo
the myth of the technical superiority of “developed” outsiders. The
best way to do this is to create professionally competent local
counterparts. The success of local consultants in many domains
attests to the feagibility of this sirategy. National producers require
technological help at various stages:

¢ pre-investment and feasibility studies

e engineering designs, machinery specifications, plan! designs,

factory layout
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# equipment selection, plant construction, installation, and start-
up of plant
e acquisition of process or manufacturing technology
@ technical assistance during the postinstallation period, includ-
ing training programs and management assistance™
Not al! technoiogical expertise can be developed rapidly, and
there is a definite sequence of accessibility. The capacity to conduct
feasibility studies may well be the last skiil a Third World consulting
group can acquire. Nevertheless, as Albertal and Duncan note,

there are experienced consulting groups in Brazil and India; com-
petent economic planners in Kuwait and Pakistan; able public
managers in Ghana; well-trained fisheries specialists in Cuba and
the Philippines; up-to-date industrial technology experts in
Argentina: qualified forestry specialists in Malaysia; outstanding
centers for administration in Costa Rica, Suwan and Venezuelg,
and in many countries, research institutions that could make
unigque contributions to developing countries. We also know that
they are often under-utilized both at home and abroad.”

Greater use of Third World skills would boost local infrastructure
considerably.

Great progress remains to be achieved in management technol ogy
which, according to some, “is the essential technology-the one upon
which effective utilization of all other technologies must rest.”’:
Management technology utilizes people so that they can in turn utilize
al other technologies in optimal fashion. And management krow-
how is, by definition, attentive to local contexts. Consequently, iccal
managerial capacity must be reinforced, if other technologies are not
to be ill-used. This view is confirmed by the studies of John W.
Thomas, who concludes that the most crucial variable in determining
what kind of technology is adopted is the organizational capacity of the
vehicle.?* Thomas has collected evidence from Bangladesh, Tunisia,
Turkey, and Ethiopia to support his contention that “in most
situations the organizational structure of the agency undertaking the
activity will dictate ro an important degree the type of technology
employed.””

Sound managerial infrastructure helps provide a necessary incen-
tive system for harmonizing the interests of purchasers and sellers of
technology with national policy objectives. It also sets up procedures
assuring informational flows among the three “points’ of the Sabato
triangle and provides an institutional bace for allowing needed
subsidies to flow from policy-makers to researchers and producers.
An acceptable infrastructure thus includes a pool of scientists and
technicians, organizational and managerial institutions to assure
linkage in the “triangle,” proper legislation to counter the advan-
tageous position presently held by many outside suppliers, subsidies
and other incentives for national buyers and sellers of technology to
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dea; with each other and with government policv-makers, and infor-
mational networks without which full optimization of local technol-
ogies and optimum use of imported technologies will prove impos-
sibie. These instruments are a prerequisite for a policy of appropriate
technologies.

Appropriate Technologies

Great confusion surrounds the terms “appropriate,” “intermediate,”
“soft,” and “humane”’ technelogies.** Discussion often implies that
only labor-intensive, resource-conserving, and small-scale technol-
ogies are “appropriate” for poor rural nations. A philosophical
preference for “gentle” technologies, however, is no helpful policy
guide for selecting the technologies a nation needs. In short, no single
technology is “ appropriate” for all developmental purposes, but
every technology 1S “appropriate” for reaching sc.ne objectives.
Thus, the first task of governments should be to clarify what social,
political, and economic objectives they seek. Technologies which are
not expensive or large-scale may recommend themselves, but even
poor societies seek various benefits in their quest for technology.
Access to “modern” technology is sought by all for symbolic as well
as for practical reasons. Practical considerations themselves are
weighty: technology uniocks new resources, increases productivity,
and generates new capacities to produce goods and services. Conflicts
arisc over goals pursued. Poiicy-makers in Burma, let us say, or Sri
Lanka, may fear that an influx of Western technology will damage
iocal religious, cuitural, and family values. Tanzanians in turn may
fear that conventional technologies are too heavily biased toward
cities, large-scale factories, and control by elitist engineers to fit with
their concept of self-reliance. And planners in India may reject
Western technologies as too capital-intensive and not sufficiently
generative of jobs.

Different calculations apply to diverse sectors of activity. Even a
nation committed to “soft” technology may have different criteria for
cost, scale, and level of technology in its farming and its mining
sectors. It might feel forced to adopt “high” technology in the
extractive sector while rgjecting capital-intensive technology in indus-
try and agriculture. This suggests that some constraints are inherent in
technology: minimal-scale thresholds or the lack of existing alterna-
tives to certain expensive technologies. The central issue is to choose a
whole range of appropriate technologies while clearly defining the
purposes they are to serve.

Many countries wish to optimize their use of local materials,
personnel, and financing. One criterion of appropriateness, therefore,
is the degree to which technol ogies foster such optimal use. Those tied
to utilization of imported intermediates or to quality control by high-
level experts fail to meet this yardstick; they are inappropriate for
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optimizing incal capacities. But what priority scale attaches to such
optimization. and how applicable, sector by sec.orand product by
product, is thiscriterion? If @ nation seeks to become competitive
li: the worid market, :t may have to sacrifice its desire to optimize
local resources. And some double standard necessarily operates
regarding quality control. One standard may be suitable for local
manufacturs, whorcas another will apply for export production.

Neither safety nor reliability needs be sacrificed, although certain
standards of precision, case of transport, or of packaging can be
lowered. Thisisthe criterion applied by the Development Commis-
sionof Small Scale Industries of the indian Ministry of Industry,

which has decided that it is better to lose quality, precision, and
appearance for a limited period of time if these losses are offset by
other gains: job-creation, linkages with other producers, and savings
inforeign currencies.”

The impact of technological choices on job-creation is crucia! for
policy. Entrepreneurs in many less-developed countries ‘‘overauto-
mate”” their plants. With an appropriate choice of technology,
however, they could generate employment and additional profits.
Even when using obsolete machinery makes good economic sense,
Iack of information as to alternative sources or physical distance from
marketsmilitates against the possibitity of firm managers purchasing
it. {Thisistrue even when prestige considerations do not bias decision
makers against such equipment.) Different criteria exis. for deter-
mining the appropriateness of technology in the light of job-creation.
Much depends on the time span under consideration. In some circum-
stances more jobs might result, at Period B, from the adoption of
more capital-intensive technology at Period A. The point is that
technologies are appropriate or inappropriate relative to concrete
priorities and time scales.

Much has been written of late on technology and the environ-
ment.?* Third World representatives sometimes portray ecological
concerns as a luxury they cannot afford. Some even assert that they
welcome pollution if it brings them industrialization and higher
material living standards. Notwithstanding such thinking, ecological
constraints do bear on the appropriateness of technology. Capital is
not the only scarce production factor in less-developed countries;
natural resources often constitute another. Hence there is much
wisdom in choosing iechnologies which utilize locally available abun-
dant materials in a nondepleting manner.”* Choosing technologies
according to this criterion generally also facilitates job-creation
among unskiiied, or traditionally skilled, workers and can result in
great foreign-exchange savings. Apart from balance-of-payments
considerations, however, such technologies require lower financia
outlays in local currencies, particularly in agronomy, health, and
construction technologies.*®
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‘The literature on appropriate technology emphasizes such values
as control by people a the grassroots, a human scale of operations,
environmental protection, job-creation, and lesser dependency on
outsiders. Can any modern technologies be “appropriate” to these
development objectives? Although such technologies are appropriate
to creating industries which manufacture the kinds of goods produced
In societies of origin, the question is whether this production itself is
appropriate. (Debate over appropriate technology was, in fact, initi-
ated because of widespread disenchantment with production of this
type.) Yet even China, which preaches self-reliance and worker parti-
cipation in production decisions, uses expensive modern technology in
such sectors as communications, electronics, computers, military pro-
duction, and nuclear development. Locally developed “intermediate”
technologies are “inappropriate” in these domains.

But if no single kind of technology is appropriate for achieving
al. the goals societies set, it does not follow that no qualitative
diffe.ences esist between “hard” and “soft” technologies.” “Hard”
technologies are geared to objectives such as power, aggreg: °
growth, mass production, and complex organization. “Soft” techneo.-
ogies, in turn, foster wealth distribution; job-creation; local produc-
tion; and simplicity in installation, maintenance, and repair.”
“Hard” technologies tend to bind users to existing dependency sys-
tems, while “soft” ones tend to maximize autonomy. Whatever com-
promises are made in technology policy, sharp criteria must be
applied in deciding the mix of technologies deemed essential to follow
preferred strategies. If the dominant values sought are ecological
integrity and job-creation, departures from this standard will be
minimized and contained within institutional limits. China, on this
point. seeks to keep its export sector small so as not to produce
distortions in its domestic economy.** Similarly, urban investment in
Cuba and Tanzania are concessions to necessity which do not contra-
dict the dominant policy of “favoring the countryside.”

To conclude, an appropriate choice of technologies means choos-
ing awide variety of technologies, some better suited to one goal than
to others. The greatest mistake is to sin a either extreme: to adopt
only “high” technology or to rely solely on “soft” technology.

These pages serve as a transition from concern over internal
infrastructure to criteria for outside acquisition. They pave the way
for alook at Third World negotiating strategies.

Negotiating Strategies

The parties to most technology contracts are firms which sell and
purchase know-how. Nevertheless, two invisible parties hover over al
negotiations. the respective governments of these firms. Governmen
of importing firms, especially, increasingly try to structure conditions
under which firms within their jurisdiction are to import technology.




Th ird World Technology Policies

ltiSworth inquiring, therefore, into the issues these governments
deem vital innegotiating technology transfers.”

Unless negotiating strategy expresses some coherent science and
technology poeiicy, it isunlikely to produce desired results: the influx
of suitable technologies at reasonable cost, the absorption of technol-
ogy in ways which optimize local capacities (in financing, personnel,
and materials), and minimum dependency. Great variety marks the
forms in which governments try to meet these goals. At times, for
example, eftorts are made to diversify sources of supply, which does
not necessarily require “quota’ legislation but can be done-in the

licensing authorities to faver certain suppliers. The regulation of
process and decisional technologies, however, usualy requires explicit
legislation prohibiting technology imports when “equivalent” exper-
tise IS available from national suppliers and setting payment ceilings
for services and licenses. The first clause is usually interpreted
flexibly, for although nationa suppliers exist, they may not be able to
supply their expertise at crucial times. Legidlation is easier to apply in
cases of licensing specific products or processes, rather than in those
coverning the use of consultants or engineering designers. As for
pavment ceilings, suppliers can easily find indirect, albeit legal, ways
to circumvent restrictions. More importantly, such restrictions do not
of themselves motivate national producers to seek out local suppliers.
in the absence of alternative infrastructure. the effect of payment
ceilings may be contrary to initial intentions. Indeed, until govern-
ments can force transnauonal corporations to submit their accounting
procedure:< to closer checks, ceilings can easily be circumvented. The
stimuli and consiraints used by governments in negotiation can be
seen more ciearly if we examine recent proposals of “codes of
conduct” for technology transfers.

Disagreement exists over the value of codes and their status.
Some plead for exhortatory general guidelines. One example is UN
Resolution 2626 (24 October 1970) which establishes an International
Development Strategy for the next ten years:

The Strategy in effect sets up a code of conduct for Governments
and international organizations. But it does more than reformu-
late known concepts and give them the status of a world consen-
sus. It contains a number of ideas which could have a profound
effect on the future of the economic world order. For example,
the consensus calls for a new international division of labor.”

Metaphorical codes are aso favored by some business firms, for
whom codes formalize their beliefs and the standards employees must
“lve up 10.”’" Other advocates, on the contrary, seek a binding
international document with the force of a treaty or agreement signed
by governments and international corporations, simultaneously regu-
lating duties and rights of each.” Drafts proposed by the Pugwash

17-
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Conferences, the United Nations Conference on Trade and Develop-
ment, and a group of Latin American officials who met in Caracas in
1974 are of this type.”* Two problems plague such efforts: the
difficulties of obtaining the agreement of all concerned parties and of
assuring compliance in the absence of effective sanctions. Getting
signatures is possible, given the pressures generated by widely publi-
cized research on transnational corporations, tnited Nations support
tora code, andthe eagerness of business groups like the Interna
tional Chamber of Commerce, the Council of the Americas, and the
Conterence Board to arrive at “guidelines for private firms in
international trade and investment as well as guidelines for’ nations
participating in the international economy.’’** Most business officials
declare, however, that unless they play an important role in drafting
codes. their firms wiil not treat them as binding. This attitude raises
the thorny question of compliance, because moral persuasion seems
to be the only available international sanction. National sanctions can
ol course bc enforced by governments resolved to do so. But the
targer problem is that codes which require the goodwill of signatories
arc only sctf-binding, and no institution binds itseif to actions which
go against itS own interests. Furthermore, as one United Nations
ofticial writes,
whatihe companies themselves, or the business community,
regard as responsible behavior mav not be looked upon in the
samie light by society ai large.”’
Corporations could simaply make quiet arrangements with pliant
governments aid murually ignore the code. Tiis iz what international
shippers do in the realm of maritime navigation with the profitable
compliance of the governments of Panama, Liberia, and Grecce.
Notwithstanding its limited value, an international code is stiil,
on balance, worth having for two reasons. The first is theoretical in
nature and need only be mentioned here:*’ Normative documents can
play a pedagogical, critical, or evauative role even when power-
wielders reject the properly normative function such documents are
meant to play. But a second, more practical, reason imposes itself:
Considerable momentum has now been generated, and the appear-
ance of some international code seems likely. As draft codes vie {-
attention and legitimacy, it is essential that some tolerably acceptable
formulation be reached even as the fundamental dilemma persists:
codes accepted by transnational corporations are likely to be quite
harmless, whereas codes with true constraining power are not likely to
be obeyed, even if they are signed, by those whose interests they affect
adversely. British economist David Robertson contends that many
Issues of regulation cannot be solved because they require the passing
of measures which can only be judged impractical. His reasons are:
¢ Governments are reluctant to relinquish sovereignty over eco-
nomic policies.
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¢ Economic benefits from proposed new regulations are uncer-
tain because of our inadequate understanding of the economic
role Of transnationals.

» Dangers are foreseen in the setting up of quasijudiciai com-
mittees to assess issues relating to TNCs without an accepted
body of rules (and, he adds, this poses endless problems of
definition).

» Difficulties are anticipated in enforcing compliance with regu-
lations without destroying the economic benefits accruing from
foreign direct investment.

e Fears persist that if a newly established institution revealed
itself to be ineffective, the problems created by TNCs might be
aggravated.”!

Robertson favors adopting nonbinding rules and minimum restric-
tions on TNCs. Jack Behrman, an American scholar, voices similar
fears. After noting that draft codes insist disproportionately on
measures to curtail undesirable practices in technology transfers,
Behrman warns that

the mere elimination of private restrictive practices (in the hope
of creating a free market) will not necessarily prevent the dis-
turtion of economic development, prevent social inequities, gene-
rate an efficient use of resources, create the socially desirable
consumption patterns, or preserve natural resources. On the con-
trary, all of these goals must be achieved by positive public policy
rather than by negative constraints on companies.”

What needs 1o be done, Behrman adds, besides eliminating restrictive
practices, is to make sure that all constraints on market mechanisms
foster the achievement of the desired objectives. He cites with
| approval the Japanese approach of defining priorities in types of

- technology desired and then examining each contract, case by case, to
see if it is suitable. “The success of the Japanese policy,” he adds,
“would argue for a more specific screening process than that implied
in a sweeping prohibition of one set of provisions or another.”’*
Realism is important if Third World governments concerned over
abuses are not to deprive suppliers of technology of the incentive they
need to engage in transfers. Such realism may turn out to be one of
the more useful by-products to come out of code-drafting exercises.
At stake, ultimately, are the criteria for identifying boundaries in
negotiation.

Many governments know which harmful practices they must
avoid in contracts. The work of Constantine Vaitsos on transfer-
pricing points to one arena of friction, namely, monopoly rents
disguised as intracompany exchanges.** A general concern likewise
exists not to allow suppliers to make clients buy a “package” which
includes royalties for trademarks and intermediate goods which could
be purchased elsewhere. Great resentment arises over efforts made by
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TNCstolimit sales to a single market. Causes of friction are well |
summarized ir. the recent Mexican law on the transfer of technology:

Contracts shall not be approved when they refer to technology
freely available i the country; when the .r.ce or counter- 1
service is o'z of proportion to the technology acquired or consti-
tutes an unwarranted or excessive burden on the country’s eco-
nomy; when they restrict the research or technological develop-
mentcf the purchaser; when they permit the technology-supplier
to interfere in the management of the purchaser company or
obligeit to use, on a permanent basis, the personne! appointed by
the suppiier; when they establish the obligation to purchase in-
puts from the supplier only or to sell the goods produced by the
technology importer exclusively to the supplier company; when
theyv prohibit or restrict the export of goods in a way contrary to
the country’s interest; when they limit the size of production or
impost' prices on domestic production or on exports by the pur-
chaser; when they prohibit the use of complementary technology;
whenthey oblige the importer to sign exclusive sale: r represen-
tation contracts with the supplier company covering the national
territory; when they establish excessively long terms of enforce-
ment.'

Third World governments can use the sanctioning power of their
central banks to block hard-currency remittances outside the country.
Brazil and others have further decreed that fees paid to foreign
technology suppliers are to be taxed at the higher rate governing
profits. Among instruments employed, however-ranging from tech-
nology registers or payment ceilings to authorizations for import—
none is more strategicaliy potent than the concept of “breaking up the
technology package’ developed by Andean Pact negotiators.”’

This phrase is used in two distinct senses. In the fir