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Introduction 



   the key to successful development? Will 
 “deliver” on its promise to bring development to the Third
  technology be “transferred” from one cultural setting to

another in  which are more beneficial than  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

 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  transfer” have now made their
way into the literature on development.’ The present workfocuses on

  in  of    to poor countries.
Conflicts arise at several levels: (a) competing interests of buyers and
sellers of technology; (b) tensions between overall development goals
and the impact of imported  on poor countries; and (c)
general questions as  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 all sectors of human
 A question arises, therefore, as to which technology transfers

are included and which are excluded from the purview of this work.
Because some choice  on manageability of data had to be
made, I have  on industrial technologies used in pro-
duction, with only secondary attention paid to agricultural and
communication  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 special
access to data which is lacking to me. Nevertheless, a focused exami-
nation of industrial technology sheds much light on the dynamics of
transfer  the implications of uneven bargaining positions (and no
one can gainsay the importance or frequency of such transfers in proc-
esses of development). I have also confined this study to transfers
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 private  to the exclusion of initiatives 
   and their agencies.
4  of caution is in order because of the loose  in
 on the  Many technology “transfers”  by

 or international agencies are not transfers   strict
 but rather  efforts designed to improve skill  of
   arenas. More strictly viewed, 

 relate to the circulation of know-how which is 
 to  production of goods, the provision of services, and the

 of decisions (as to site, engineering design, scale, etcet-
era, affecting these.

 present book centers on transactions between the 
 and   but  within that continent, 

  has not been attempted.  because broad 
 between  and  nations, structurally complex 

 and those   and those possessing different technical
capacities  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, value conflicts in
industry do illustrate larger  of technological dependency,
tensions between efficiency and social goals, and the crucial 

 of  incentive systems in any society. An important dis-
tinction must  be made between those value conflicts which pit
Third  nations against rich-country exporters of technology and
those which weigh on poor  whenever technological deci-
sions are monopolized by a specialized elite, whether foreign or indig-
enous. My  is situated primarily at the level of relations
conducted across national  Nonetheless,  between
national decision-makers and nonexpert majorities hover constantly
in the background, especially when criteria for  policy are
discussed and incompatibilities surface between technological effi-
ciency and broader goals such as social justice or job-creation. To
oscillate  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 
technology arenas and their domestic efforts to remove technological
power from the hands of a few specialists. 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 national
technicians, politicians,  entrepreneurs cannot, of itself, guarantee a

 which benefits the masses.
One major premise of this book is the existence of the vita1 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, I examine value conflicts in a mode



 

 combines  and empirical inquiry. The philosophi-
cal character of  honk is most apparent in Part One, which

  as a universe   own values and 
 and in the Conclusion, where  questions of freedom and

the quality of  are raised.  dimensions dominate
in Parts     which deal, respectively, with the impact of

 transfer  development and  technology policies for
  

   center on ethical and  questions posed by
 theory, planning, and practice.’ As a philosopher of
 I adhere to the view that thr complex realities of

  in their  nature as social change processes of a
 kind and as an array of competing images of the good life and

  society, are best understood by focusing on the value conflicts
they   present book builds, therefore, on the conception of
development presented in earlier works. it may  helpful, at this
point   what  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,  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, I
view development as a complex series of interrelated change proc-
esses, abrupt and gradual,  which a population and all its
components move away  patterns of life perceived in some

 ways as “less  toward alternative patterns
perceived as “more  development is gained is no
Its; important than  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
all individuals and societies must be optimized. Although 
opment can  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,  is an understanding of how I am defining and
using rhree key  technology, transfer, and values.



6 The Uncertain Promise

  be  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

 not merely accidental or serendipitous. Moreover, it is
not mere intellectual speculation or  modeling but rather
knowledge  to practical problems. And further, this sys-
tematically applied human reason must operate in a  societal
context, so that a practical  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   the natural and social forces which surround them.

  value conflicts arising from applying technology to
development in poor  is a major aim of this book. Because

 technology originates outside these countries, one must 
technology 

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  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 
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  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,  and historians all experience great difficulty in 
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    and realism. For working purposes,
     to be any object or representation which can

be   a  as habitually worthy of   agree
    a   c a p t u r e d in the foregoing

definition    of “worthiness.” And whether it is rooted in
 or   is  operative when perceived; hence the

   is essential to a  The word desire
    not a purely cognitive  but can involve

   and  Because images and representations can
    and  energies as  as real objects, they too
 be    Values.  short, are all goods-real or

  people’s command their 
anti    

   conflicts examines competing visions of
 <ought in  exchanges. Many conflicts are 

   itself, nor merely  the mechanisms by which it is
from  national setting to another. Accordingly,

before subjecting the transfer process to scrutiny,  have analyzed
technology itself as    bearer and destroyer of values.

    and development must first be 
   in order to do that. a prior question must be

asked:   the key to successful 

Technology:    Development?

Technology  development on four counts: it is a major
 for creating   it is an  allowing its

owners to exercise  control  various  it  affects
modes    it reiates  to patterns of alien-
ation characteristic:    societies.

Technology as 

 who avidly seek  await such benefits as im-
proved material living standards and new wealth through greater pro-
duction and productivity. Most  agents assign an impor-
tant role to  in reaching  objectives.  if suit-

 chosen and properly applied, technology can, add greatly to a
society’s pool of resources. Hence,   upon inaugurating the
United Nations Second Development Decade in 1970, called technol-
ogy the single most important  needed to create other
resources. And one group of experts has written that “scientific and

 information is the lifeblood of progress in a technically.;
advanced society. Ii 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 
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Many resources, in turn, are not natural but human 
 machinery, infrastructures of every sort. And human skills

themselves  from  muscles for pushing wheelbarrows to
elaborate forms of  needed to program computers. Tech-
nology is merely one special kind of human skill: the know-how,

 from scientific  and incorporated in some object,
 or activity. Here lies the basis for distinguishing among 
  are product-embodied, process-embodied, or 

 This division is  somewhat artificial, because all
technology is   certain technologies are

 in concrete tools or products, whereas others are not.
For example, many technologies are embodied in such simple tools or

 as hammers,  stamping machines, and 
   in  are incorporated in

plans. formulas,  and directions for processing materials
into finished products. Process technologies presuppose 
knowledge of the properties of chemicals or physical elements 
cumulative experience born of trial and error as to the best sequence
to follow  he:  melting, or blending. These technologies are
sensitive to slight  in temperature, density, speed of  or

 The third category, person-embodied or decisiona! tech-
nology.  the practical knowledge used by planners, design-
ers, managers. technicians, and engineers in  bodies of in-
formation to determine what practical consequences may be drawn
from them. The preferred tools of experts initiated in the arts of diag-
nosis,  and management are models, abstract symbols, and
other relatively intangible instruments.

Varying degrees of  in resources have  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  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  came to be subsidized,
mainly by governments seeking competitive advantages in weaponry.
Thus  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 special capital good with an excep-
tionally high multiplier effect.
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Technology is a key resource because those who possess it can be
presumed  ot possessing finance capital and other resources as
well. Thanks to technology, one can create substitutes for many
“natural” resources. Moreover, when technology is  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

Technology as Instrument of Social Control

Transnational corporations have long used their special mastery
of  to gain for themselves not only  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  habitually invoke their technological expertise to
define limits within which the  of their services are  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 c  de-
mand.”

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

Many Third World leaders trace  subservience in vital
decision-making arenas to their technological weakness. Consequent-
ly, they seek  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 
 associated with technology. One must ask whether technology

inherently fosters elitist modes of decision-making. The answer to this
 will reveal what degree of  one deems possible in
 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



   decision-makers to “go to the people” to learn
   no excuse esists for elites to restrict access to their

  , to do so constitutes a breach of the 
    that today’s  are so complex

  specialists know how to define problems and list possible
 Others retort that this very  condemns elitism to

   necessary for the presumed beneficiaries of
  express their values and aspirations before choices are

made. This  question is cited here merely to suggest how wide is
 he  of technology’s impact.

 and “mechanistic” approaches to decision-making
 sharply. Conventional decision-makers are fond of 

in  their- advisers “lay out the range of options.” Yet this prac-
tice  excludes holistic considerations not amenable to

in briefings or  of options. Furthermore, in
  domains as politics, personal life, and corporate

  emotions, fears, and perceived threat of actors are
  affecting decisions; yet they are eliminated from

 processes.“ Organic debate and interaction, on the other
hand, are the normal preludes to sound compromises and decisions.
The question is  technology’s proper dynamism is compatible

 these modal  in decision-making.
Feedback operations are essential. One may plausibly argue that

to structure feedback is merely to assure that any participation elicited
 be a mere “reaction” to what is proposed. To propose is thus, in

 to impose, inasmuch as those who plan initial arrangements do
not  for a feed-in at early moments of problem-definition.
Feedback prevents nonexperts from gaining access to essential param-
eters of the decision  before these are congealed. Some reject

  and insist that initial formulations of problems and
 solutions are themselves the product of some prior ex-

change in which a first round  feedback leads to a second round of
 and so on. Whatever be one’s position, one stark 

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.  technology can neither  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

 alarming advantages over peers whose primary allegiance is to
justice or compassion. That this danger is neither illusory nor remote
is  by recent trends in medical and genetic technology as
applied to social engineering.”
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 and  in Abundance

 warned long ago that “the amount of property which is
 a good life is not unlimited.“” He qualified Socrates’

dictum that “a  should have so much property as will enable him
 which is only a way of  ‘to live well.“’ For

 good  includes both temperance and liberality-the
 emancipation from want. The two must be conjoined, for

 will combine with luxury; temperance will be
   This evocation of luxury suggests an inter-

esting line of reasoning adumbrated in Luxury and  by
 Sombart, one of whose conclusions is that  was

made dynamic by the quest for luxury. Veblen’s The Theory of the
  is largely a variation on the same theme. Significantly,

both works claim that capitalism became truly dynamic when it
 to production. At first, technology allowed

those owning  to enjoy  of which leisure is merely
one  conspicuous form. Over time, however, technology made

 and its surrogates available to mass consumers. The 
 of  and ornaments had a deep psychological effect.

In  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  their happiness lay in the possession of goods-they were

  this particular form of suffering. The meaningfulness
of their lives could not realistically be thought to reside in superflu-
ous material  The only material satisfactions they could

 enjoy came closer to primary needs-biological, 
cai,   The opposite of alienation, however, is not satisfac-
tion but meaningfui living. And here centers the revolutionary impact

 on the human psyche by technology: It has stripped societies
and their members of their  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 Cheikh Hamidou Kane’s Ambiguous

 or Chinua  Things Fall Apart.” The same
phenomenon has been eloquently “filmed” in words by sociologist
Benjamin Barber in his recent study of  and Swiss can-
tons.‘* Earlier literary portraits are  in such nihilistic novels of
the nineteenth century as Turgenev’s Fathers  Here the icon-
oclastic hero, Bazarov, enthusiastically tears down all conventional



  he holds in his hands a new substitute, science. Finally
he makes a  train journey, carrying nothing but a suitcase filled

 straw.  his baggage is discovered by those he formeriy
  embarrassingly replies that he cannot go through

 carrying  empty suitcase. The empty suitcase-a fit paradigm of
the  of alienation in “developed” countries!

 alienation is the price exacted of societies which pur-
sue  success competitively. Thus pursued, technology

 the  of human meaning to those of its elements which
   problem-solving. Widespread alienation is an elo-

quent     meaning of life hitherto supplied by cultural belief
systems cannot be replaced by technology. Psychologist Erich Fromm

 to the   effects of both “alienation in
 and “alienation in misery.   perception stands valid

 in the face of the conventional retort that “it’s better to be rich
  than poor and miserable.” What psychologists have

 of relative deprivation suggests that even if poor individuals
harbor no hope for personal improvement, the mere vision of a “bet-
ter“ material life on the horizon gives them grounds for escape in

 This form Gf relief is no longer available, however, to those
whose   have nowhere  to go. Nevertheless,
vicarious identification with  people, especially those
who  climbed the ladder from one’s own social origins, provides
an   to 

Hence  is critical to development for four reasons: (a)
 is a resource and the creator of new resources; (b) it is a

powerful instrument of social control even as it offers deliverance
from  (c) it bears on the quality of decision-mak-
ing to   change; and (d) it constitutes a central arena
wherein new meanings must be created to  alienation, the
antithesis of meaningful living.

It is no exaggeration to portray technology as a special  rse
of its own Part One now explores this universe, especially those  its

 which bear directly on 



 



 sccieries express their practical skills in varied  rang-
ing  tools to building plans to preferred ways of diagnosing
problems. Before development became a universal goal, most so-
cieties  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

 by technology is unique to modern societies. Because it is
linked directly to science, which has high  value, and thanks to
its demonstrated practical utility, modern technology enjoys lofty
status in the constellation of contemporary social values. And modern
societies are the breeding ground of those technologies whose impact
on development is greatest.

The Matrix of  “Modern” Societies

Historians of science agree that special circumstances in Western
Europe gave birth  modern science and technology.’ The adoption
by the West of the technological mentality as the primary mode of
problem-solving is  an untypical response given by one set of
societies to common challenges issued to all by the forces of nature.
To overlook this fact is to disqualify oneself from correctly assessing
the impact of  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. constitute their “existence ra-
tionality.” Even communities which attempt to solve  by
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  or propitiating fertility gods employ a strategv
     sense, rational: it rests on some proportion between

   and resources and perceived vital needs. The
  oi modern technology- tends to standardize the

       
   rationality, and problem-solving. This growing

standardization is  because modernity is not the mere presence
of factories  rather a new outlook on factories,  or not they

 before.  in societies which are modernizing, not 
 but also the technological approach to life itself gradually

 to be  as normal. Yet both factories and technology
remain alien to experiential landscapes in nonmodern settings. Most

  in technology transfers from “developed” to 
 countries are traceable to two facts: (a) that modern

 are the historical matrix of the technological mind, and (b)
 the  modernity of such societies makes of them breeding

 for technology. The road to modernity  passes
through technology. Indeed, as John Montgomery writes, “Technol-
ogy almost certainly offers the best hope of  the  of

 in the developing countries.“’
There exists, it must be added, a value universe which is proper to

modern  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

 to technology’s inherent values and others to the channels
through  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  character of technology needs to be “peeled
away” in  fashion: beneath its surface characteris-
tics, technology’s ambivalent core must be unveiled.’

 Bearer and Destroyer of Values

Four basic values are embedded in contemporary Western 
The first is a particular approach to rationality. For the Western

technological mind,  be rational” signifies viewing every experi-
ence as a problem which can be broken down into parts, reassembled,
manipuiated  practical ways, and measured in its effects. The West
is  to what  traditions term truth. Speaking 

   supplanted truth.
    colloquium in Montreal at which a scholar from
  a  statement which iliustrates divergent views of

  One seminar participant observed that “the East needs the
West and   West needs the East, but the East is not very dynamic,
and its   is static. What the West gave the East was the ability
to change  and  more out of nature, to mobilize human
effort so that it can  to greater results.” The  scholar
replied: “You Westerners insist on the need to  and think on 
historical level, But those of us who still attach  to the
Hindu approach to reality have tended to  rather on the 
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?

17
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Perhaps  societies are so susceptible to ideological and
   they operate in a vacuum of

  Important value judgment emerges here: that Western
   in its approach to rationality.

A second  embedded in Western  is its 
viewpoint on efficiency. Efficiency is a general relationship, and its
dynamics can be laid  by analyzing a specific expression drawn

   that is  Production looks to the amount
of   productivity, to some proportion between what is put
In and what comes out. Like efficiency, productivity is gauged 
comparing the product obtained with amounts of labor, capita.!,

 or time invested. Measures produce various 
between input  output, including composite  of 
input and   Whoever thinks about efficiency 

 regarding what to include and what to exclude from 
 made.  economists would cay, certain elements are treated

as “externalities” to the efficiency calculus, while others are labeled

To  Factory managers in the United States did not, until
 include antipollution expenses in their benefit/cost calcula-

tions.. ,  was treated as a mere “externality.” The exclusion of
this and similar values is  to explain: Given the socioeconomic
system  which Western technology matured, the production of
goods by firms was treated in accord with a profit-maximizing calcu-
lus.  logically, therefore, important social values were 

 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  is reflected. for example, in the behavior, as  as

 of two Bedouin tribes in the Sahara, the   and
the  Sidi-Cheikh, who spontaneously incorporated their Muslim

 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  to reduce their expenditure of physical energy during

 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

 societies continue to make a calculus of efficiency which
internalizes religious, kinship, aesthetic,  recreational values in 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
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  on non-Western societies without adverting
 to this 

A third   Western technology is its predilection for the
 stance in the face of nature and human events. By

definition technology is interested in getting things done; consequent-
!:<, it  impatience with contemplation or harmony with nature.

  breeds impatience with the stance of indifference, passivity, or
 in the presence of perceived problems.

At times developmental change may entail  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  Brazilian educator  Freire.’ According to Freire, one can
know truly  to the extent that one  the natural,

 and  reality in which one is immersed. And how
does ‘“problematizing” differ from technocratic “problem-solving”?

  an expert steps back some distance from reality,
breaks it  and analyzes it.s component parts, devises means for

 difficulties in  most efficient way, and then dictates a
strategy or policy. This approach, Freire contends, distorts the
organic  of human experience by reducing it solely to those

 which can be treated as mere difficulties to be removed.
To  on the contrary, is to engage an entire populace

in the task of codifying its total reality 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 
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 social reality. Thus do people become, in

 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
social actor capable of transforming oppressive reality.

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.

 fourth value carried by technology is an exaggerated Pro-
methean  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

 that usefulness in turn being rendered or conferred by a
force which enables men to control and change nature. technology. In
contrast,   societies presuppose some kind of harmon-
ious 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

 of wheat it was his dutv to make a ritualistic invocation to nature
to express regret for  life. He felt a deep kinship with the
nature be was hurting and  sense of responsibility for the harm
wrought,  if his actions were necessary for his survival.” This
stance is   antithesis of the exploitative Prometheanism which
so  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 all
the  of premodern communities into a meaningful whole.

in  only slightly 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  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 all 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 simply 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.  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  societies a high level of integration
 between normative and significative values, economic activities

are fragmented.  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

 condition prevails in “developed” areas. There the basic
symbols which explain history, life, and personal destinies have no
link to norms for  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 existential question: Should members of society

 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

 to attack the underlying belief system. I 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  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 behavioral
norms, the referendum attacked the  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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  both are moral  as reprehensible as theft
   are in others. In short. the first option open to

 is to live in a state of value fragmentation in
which d meanings are daily violated  new  of
action.

The second choice theoretically open to them is to fashion a new
 nexus  meaning values and rules for action. Such a

synthesis is practically impossible, however, in the short term. How
can   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-
nique, have proved incapable of devising a wisdom to match their

 Western societies do not provide a valid framework of
broad  within which to evaluate science or technique. As Danilo

 writes, “We have become experts when it comes to machinery,
 we are  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

 by uncritically assimilating new techniques. Therefore, they are
condemned to social disruption unless they can successfully involve

 entire populace in decisions regarding  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  “existence rationality.” Values which are essential to a
group’s id  and dignity are the core of its existence rationality or
strategy  survival. At stake in social change are values more basic
than divergent perceptions of rationality, efficiency, or 
solving.  for supremacy are two competing visions of the
“dynamism of desire” which elicits personal energies required to
“make society   is the arena where acquisitive urges of
individuals are  by norms of social legitimacy. One best
understands the dynamism of desire by comparing limits placed upon
desires in pretechnoiogical and  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.

 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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    and use of,  had to be based on
    equity, hierarchy, or priority needs. All three

   of desire and of the acquisitive spirit. Were the
brake:; on   individuals would make dangerous claims

 a  end limited pool of resources. To legitimate personal
 could ruin a hierarchic social system or shatter the 

 kin,  to  in patterns of reciprocal 
tic-s.     spirit of competitive individuals by

  would  what game theorists call a zero-sum
game. in which any  gains obtained by competitive individuals
would be   the expense of those remaining in dire need.

This image  a normatively limited dynamism of desire depicts,
   the conditions found in most non-Western

 societies.  its arrival technology becomes the
 of  virus of  thereby shattering the delicate

  ! restraints on desire and effectively available
 Technology undermines the norms of need-satisfaction

 have allowed countless societies to survive. Yet it is far easier to
 new  than to augment resources. But once 

 constraints  desire  removed, even if resources do increase
thanks   surviving social institutions and normative
structures  no longer assure that increases are not appropriated by
a few  the  of the many.

This traumatic disturbance of the finely  dynamism of
desire in non-Western communities occurs independently of the in-
tentions of those who channel technology. Technology  the
principle of cohesion which wove the value universe of pre-industrial
societies into a unified fabric. It also undermines the  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 
nature or as expressing cosmic relationships; it becomes the mere
performance of a task whose only meaning comes from the external

 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  of “competition.”

The process which produces these changes is one of pervasive
 friendship, of procreation, of love, of part-

nership. That deep  bond which writers like Mauss, Dillon,
 and call the “gift relationship” is irrevocably

destroyed: all exchanges are henceforth governed by the law of
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 Creative  dictated by love, spontaneity, or esthetic
fervor-what existentialist philosophers call “gratuity’‘-and the

 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 final
instance it reifies all 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  

 frees societies from old constraints it creates new determinisms
as well.

 from Old Constraints, or New 

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  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  kindergarten bricks. They lay on water and regulate the
sewage-water and sewage, in this case, for 60 million 
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. I hope that
project has been scotched; I did my best to convince my friends,
with influence, in India. I asked them, for instance, how many
mental hospitals they were providing for the millions who would
go mad under these 

The  is general: means tend to usurp the place of ends:
processes express their  dynamisms apart from goals they are
meant TO serve. Proving that any idea can be translated into an arti-
fact  for many engineers or chemists a challenge they find
irresistible.  builds up within research institutions 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  bias favors the view that what is new is necessarily
better. Technoiogica! researchers embrace this bias-and are re-
warded by society for their efforts! This bias gives them a vested
interest in  the “technological imperative,” that is, the
tendency of technology to impose itself independently of larger

 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

  rulers who chose to use gunpowder not for warfare
but  for fireworks on ritual days. In past centuries, however,
technology had not yet become the object of a near-idolatrous social
cult. Thus technology’s “imperative” is traceable not to anything
intrinsic in technology but to the infatuation of contemporary human
beings with their  creativity.

 is often accused of overstating the autonomy of technology.
His retort is that technology need not be deterministic, simply that in
fact it  powerfully in  direction of determinism.” Unless
those who would harness  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  “technologi-
cal perfection  is never reached. On the contrary, competition dic-
tates that “it is feasible; therefore, it will be done.”  the
technological imperative can be moderated only if the technological
cost/benefit equation is radically altered. One must internalize new
externaiities.

Externalities

 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 
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 Because  and clean air were treated by policy-makers
  tha t  i s , for the specific purpose of making

  values were deemed irrelevant. But the
  and ecological costs of any economic or 

 activity are never irrelevant; they  the very desir-
ability    Numerous values formerly treated as exter-
nalities need to be internalized if sound social decisions are to be
reached.

 principle of responsible internalization is illustrated in the
case of auto safety.  long as  and luxury appeal were

 as major “internalities,” auto designers could treat safety as a
mere “externality.” They could do likewise with fuel economy if they
could  assume that gasoline would remain plentiful and

 Once fuel economy became paramount, however, and public
pressure  to provide greater safety in vehicles, new constraints

 leading not only to different designs but also
   economic equation measuring costs and benefits. The lesson

is clearly that the technological imperative will lead to excessive 
  resistance to determinism becomes an internality in any
 about technology.

Once the notion of countering determinism becomes an explicitly
 goal, planners will conclude that certain technological

applications must  be adopted and that others should be slowed
down or redirected.  research and development wili
continue, to be sure, but will   allowed to proceed unchecked on
the assumption that they insure  but unequivocal benefits.
Most decision-makers lack  wisdom to match their sciences. There-
fore,  beginning of wisdom consists in not rushing headlong into
further    of social and human costs.

 stake, finally,   capacity diverse societies possess to absorb
technologies which are  creators and destroyers of
social values.

Resistance to determinism is   only externality  to be
 Other major  values are also internalities:

equity, cultural  ecological  and reduced dependency.
Societies can begin to harness technology to proper ends only if they
understand that technology is  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  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



technology  this  the “technological fix” mentaiity. Men have
   conquer nature. Had they respected nature in the
   have devised technologies quite different

from  they  produced. They will make similar mistakes in
their efforts to moderate  growth unless they repudiate

   exploitation. Like nature, technology
   d with impunity unless it is first respected, for

 nature-imposes its own rhythms. Machines, tools,
and  should not be made to do more than they can do, !est
they impose  logic on those who tend them and mechanize 
makers. Analogies  in the arts. Sculptors respect their 
chisels and hammers-and musicians theirs; that the tools and instru-
ments are of human manufacture is no excuse for abusing them.

 can  to respect technologies by designing them to last and to
express  as  as functional values. Such a respectful attitude

 the antithesis of the cult of technological obsolescence and of pure
 which presently dominates. Indeed “developed” soci-

eties  ravaged so much of nature’s beauty that they cannot live
without  forms of technological beauty to take its place. A
minority of architects and designers, it is true, has always 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

 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  But if the effort is to succeed, efficiency itself will

 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
quantified  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  in closed

 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,  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  determinism.
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Noteworthy  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”  the watchword of the process. Politics is
inierpreted to mean the constellation of basic values to be fostered:
social equality. the diffusion of revolutionary consciousness, the

 the people” ethic, and respect for those who perform menial
tasks. (More will be said in a later chapter on the Chinese value

 as it affects technology.) Other examples of redefining
efficiency are the efforts made by advocates of “radical,” “inter-
mediate,” and “soft” technology in many   here is
more than a new definition of efficiency: the struggle is against the ty-
rannical hold which the engineering cast of mind  to
exercise on the thinking of designers and technicians. Conceptually,
what is required is   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  by systematically excluding important
social values.  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 social
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  for technology itself, as
presently utilized, is a large part of  very problem to be solved. It is
obviously futile to look to some  technological priesthood of the
wise for salvation, as Saint-Simon did a century ago. What is needed
is a new 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..  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 
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



  Sword 29

no one behind  knows how to “do it right.” Or, in situations of
  education, where pupils have been taught to perform
 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  not be ab!e to integrate technique into their own universe of

 The lesson is simple: time seemingly “wasted” in 
on how   value “externalities” is, in fact, no obstacle to
efficiency. The opposite is true: time spent thus is necessary if utilizers
of  are to become masters of their tools. But, one may
plausibly object, even if this objective is sound, insuperable problems
of  are involved. After all, are we not totally ignorant cf
how to compare human costs with reified problem-solving outputs?

 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 their
posture of ignoring the value questions. An analogous problem is
encountered in the realm of social  A parallel 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  debilitating is the influence of the attitudes held by
engineers and their consuming public regarding changes in the 

 equation. This obstacle blocks change in many realms: rela-
tions  medicai doctors patients, between educators and

 and between experts of  types and the supposed bene-
ficiaries of their ministrations. The redefinition of efficiency would
strike a damaging  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  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 elite mavericks. Now,

 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  that they do so is to  for a new kind of
Copernican 

  as to the best institutional  of 



30 Part One: The Technological Universe

 are alarmed by waste in governmental agencies
equate  with the private sector. Others, reflecting on the

 sector’s  ability to rationalize private goals under the
 of public service, look with suspicion on any private definition

of  The answer lies not in absolute dichotomies, however.
 in both sectors must create new modes of operating
  solving problems in the conventional style

and optimizing  values hitherto externalized but now needing to
be  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   out for praise. There are, of course, certain

 economic constraints; good social intentions are no 
 for rhe practical arts of efficiency. But firm  and

designers of  will need to explore ways of becoming
integrally efficient-that is, of producing  while optimizing
social and human values. This they must  with as much passion,

 and practical sense as they now  to making
 or creating  products.

The  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  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-
tional norms, or cultural taboos also introduces new patterns of
necessity.  because technology tends to  dividing lines be-
tween means and ends, it rapidly builds up vested interests in testing

 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;   a dynamic force, constantly evolving and
interacting with broader forces of social change. The following
chapter, accordingly, inquires into the dynamics of technology.



 far from being an inert deposit of practical knowledge, is
itself a   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-“all things flow.”
The very texture of life in such societies is swift, perpetual, and 

  Pervasive change creates expectations of further change
and conditions people to view innovation as a value for its own sake,
quite 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
“sequence 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 parallels a
major theme of Ellui’s, namely, that technology   nature
as the context of societal perceptions and decisions. For modern
societies as for  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   by nature; indeed, a dominant part of the 
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   was nature itself. Their plans for survival and
  depended on the  or caprices of natural

  wind, rain, seasonal  That artificial sunlight
called  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 

 time and in importance nature  primary. The  which
most  influenced individual lives were natural: rainfall,
droughts, floods. and good weather were woven into the
tissue of births, puberty rites, and deaths. Compared to natural
forces. whatever an individual, family, tribe, or village might affect
seemed puny. One planted and weeded, of course, but crop success
depended above all on the weather,. Society mobilized young males for

 but a sudden storm could chase the game out of reach. One
 houses, but torrential rains could bring them down in an instant.

Rivers were  or destructive, winds capricious, the seasons
themselves uncertain.  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

 through symbols, festivals, and  obligations.
 significantly, norms prescribing social behavior were designed

to respect limits set by nature.
In modern societies technology has displaced  from center

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

 has become, for many people, the significant refer-
ence point against which possibilities and constraints must be meas-
ured. Therefore, moderns pay their ritualistic  to technology
instead of to nature. Within “developed” cultures it has now become
mandatory to praise technology and to endow it with esthetic 

 (formerly  to nature and to gods) by glorifying it in art,
 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   of technology as second nature,
 its penetration deep mto modern psyches, wouid require

 an     an exciting, book. My present task iies
 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  ambiguity inherent in technology both as

  and as artificial nature. To what extent does technology
 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 dual impact on human values, simultaneously
destroying and creating them? But does technological progress 

 presuppose speedy change within the larger  One cannot
answer this question without first understanding how technology

and is in turn propelled by, the engines of economic competi-
tion. It is no exaggeration to regard technology itself as the key to the

 edge.”

The  Edge

In  a full seventy-one years before the appearance of Adam
Smith’s treatise The  of Nations, Bernard  wrote
The   the Bees.  Since then the notion of progress in the West
has been associated with  and particularly with eco-
nomic, growth in a framework of  sanctioned competition.
More recently the  of growth has extended to technology. Tech-
nology is presumed to progress or improve if it grows-in size, 

 areas of penetration, and number of new products it creates.
During  I have often asked corporate managers and re-

search directors: “Whv  research and development (R&D) so
important to you? Do  benefits justify such huge expenditures?”
Aimost  their answer  been: “We have to keep up
because technology is always charging. And it changes constantly
because it  those who possess it a competitive edge which confers
a decisive  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 is to
serve the cause of development. This twin legitimation-on grounds
that  .  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.  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  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  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  in order
to serve the cause of eompetition regardless of social costs, tangible
and intangible. The notion of “competitive edge” merits further
analysis because it goes to the  t of the evolutionary dynamism of
technology itself.

 development writings imply that science and technology
are the common patrimony of mankind and that the Third World
enjoys  in being a  on the scene of 
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 pay 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 country that undertakes the
modernization cf its economy relies partly on the heritage of
others. It is also 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 generally available technology. The term “transfer” in this
sense is a  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  than other productive assets-capital,
labor,  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 constitutes 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  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  foi its  is  iocai, regional,
national, transnational, or global market. Although much of it is
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 knowledge. technology tends to circulate faster and
 than  other capital goods, indeed, than many consumer
  This  mobility is explained by the relatively

   of technologies which are incorporated in a
“package” of  or services. What is worth noting here is that

  ail, within arenas of economic competition
in the  and provision of goods, products, and services.
Thus is technology caught up in the dynamics of competition. This
fact   to a question: To which stimulus does competition
itself    economies?

 is fueled by incentive structures which reward those
who are the  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,

 matched by a vigorously exercised parallel demand
function.  producers are decisively stimulated by the lure of
moneys  by  or by the rewards that come from those
who wield effective power to set targets, competition remains the
basic ground  of economic activity. Within capitalism, competi-
tion as response to effective buying power enjoys priority as the
motor  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 
among themselves to be awarded contracts, to gain access to sources
of material inputs indispensable to production, and to meet targeted
quotas in rime to avoid punitive measures. Under both systems, it is
comoerition in the arena of production which  the behavior of

 production units, even  these units respond to
diverse stimuli which play the role of inducing and rewarding
production in a competitive mode. Thus,  considerable
differences  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  any competitive edge they may enjoy. Nonetheless,
significant differences among them are discernible in arenas of
competition.  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 
constraints dictate otherwise. But after all, even state monopolies
must meet  goais, quaiity standards, and minimum gener-
al-performance levels; if enterprise managers fail, the government
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  their masters-pass judgment on them on the basis
   of  enterprises in other countries or in

 0:  same national economy. And as long as some 
  exists in which u-inning or keeping an edge is

important, competitiveness rules the arena within which enterprises
   as producers of goods. In the  Union and
  national economies, a broader domain of competition

  the respective abilities of capitalist and 
  to “deliver the goods”-and competition creates 

   monopoly enterprises in the socialist sector to gain a
 edge founded largely on  Within capitalist
in contrast, monopoly positions are ephemeral and 

  definition, and oligopoly advantages are even more so.
To summarize, in uncontrolled classical “free” markets, the

  is essential to the survival and prosperity of enter-
prises. in controlled markets (monopoly and oligopoly situations),

the competitive edge is  less crucial on purely
  external considerations dictate some degree of

  results is a universalized drive to “keep oneself
  keeping abreast of technological innovations.

For  of this book it is worth recalling that most
exchanges take  in market arenas, because even “nonmarket”
transfers  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 

 of goods feel obliged to seek some kind of “competitive edge.”
Consequently, even enterprises enjoying monopoly or oligopoly 

 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 shifts in 

 cycles  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

 quanritative changes in monetary power or compositional
shifts in consumer markets);  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

 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 

One question-What provides tne competitive edge?-has long
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 theorists of  corporation. Frederick Knickerbocker traces
it to a firm’s  position.’ But whence comes the oligopoly
position  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  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.”

Yet 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
more  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?”  partial
answers suggest themselves.

(a)   explain some differences. In any activity
requiring huge sums of capital and large basic infrastructures, actual
and potential competitors cannot enter the arena quickly. Even
assuming that competitors possessed superior technologies, they
would lack other requisites for quickly translating their superiority

 actual competing enterprises. Not  the large size of
the investment made by the initial firm in the  makes it itself

 about altering its equipment  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  of the product also affects the relative stability of
the technology  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 translated into sizable market advantages. In
contrast, in domains where concerns for assuring health and safety
are paramount-pharmaceuticals, chemicals, medical products, 

 or   are  
(c) Luxury goods and their equivalents also are biased toward
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 changing technologies.’ Demand  these categories of goods
depends   subjective factors easily manipulated by 

 Design, shape, color, model variations, and packaging take on
  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  changes. By applying this criterion to diverse technol-
ogies. one understands why bread-baking technologies tend to be less

 and  stable than those used   cookies and those
 to make screwdrivers more stable than  for electric 

 power saws, or phonograph records.
 The   scientific knowledge also affects the relative
 of technologies. For long years it seemed impossible to

“break the sound barrier” in airborne vehicles. Yet once scientists
broke  barrier, new instabilities quickly made their way  the

 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

 spread throughout the world, even in place? where no auton-
omous technological innovation takes place. Indeed in such locales a

 edge based on technology can most easily be established.
 corporations  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 
in Third World sires long after the competitive edge, or even basic

 has been  in  industria! sites,
 marketing practices also  an interesting gloss on the

basic theses of Latin American dependency theorists.” This  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  purchasers is expressed in their need for a
varying spectrum of goods provided by outside sellers. Initially,
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  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 
noiogy? Many firms whose capital or technology is no longer sought
or welcomed are courted for their  expertise. But in one
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 managerial expertise is simply a particularly intangible kind of
decisiona! technology, special  that it can be gained only after long
years of experience.’ Moreover, it is  enterprise- or 
specific (not  or genera!.‘” Thus a firm lacking
managerial expertise can acquire it only by an ongoing transfer
process which  be contractually negotiated.

The final component-after capital, technology, and managerial
expertise have been obtained (hypothetically, of  by 

 purchasers-i-  to  Prerequisites of access are
an existing network of  specialized legal and bureaucratic
skills, and rapid information-processing abilities without which final
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  competition. (To make this relation explicit is necessary
because  writings treat technology as though it were some good
transferable independently of competitive laws.)

The four-step dependency  just outlined grows in im-
portance even as increasing numbers of Third World countries reduce
their-  on imported capital, because they remain depen-
dent, nevertheless, on outside suppliers of technology. Venezuela is an
illustrative case; now  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  industrial centers; yet they
still need technology. And corporate sellers of technology are quick
to understand that the  of  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  which
assures competitiveness to its possessors.

Is the  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

 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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 and earnings. Underlying those statistical gains is a recogni-
tion  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
c o n d i t i o n .

 can provide the opportunity for new challenge and
relief 

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 

 wisdom also asserts that competition is legitimate because it
powerfully stimulates growth. Nevertheless, competition can be dis-
associated  growth paradigms, and technology itself can be
viewed as competitive beyond the confines of standard, purely quanti-
tative images of growth.

 does not itself create or cause competition in arenas
of exchange; on the contrary, it is competitive because the arena in

 ir circulates responds  to market stimuli. Thus,
 could conceivably cease being the source of a marketable

“competitive edge” if the incentive systems governing exchanges 
altered.  a change does not necessarily imply making technology
static, however, inasmuch as various other stimuli can propel or elicit
technological improvements:  emulation, the desire to solve
problems, the drive to know more, or the urge to improve the quality
or  increase the durability of present  Implied here is the belief
that   growth is fully compatible with 
monetary models of competition. Recent theorists use terms such as

  for models of economic progress or stress the need for
“organic” instead of disjointed growth.‘” Indeed technological mat-
uration may prove more essential to the success of these efforts than

 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?  is necessary because, as Victor Ferkiss writes,

now that technology 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  make the same point and conclude that
“what is necessary today is the political control of the technological
characteristics of industrial 

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 conceptual



 system for making budgetary and programmatic decisions.
 is germane here is simply the recognition by  teams that

only    discipline” can   them to control and
  toward humane 

The need to innovate qualitatively is salient in diverse approaches
  “intermediate” technologies. The priority goal

    sound human development which shatters both the
market  of capitalist  and the rigidities of central-
ized,   Serious advocates of “steady state,” “organ-
ic.” ‘human scale” development acknowledge that their own goals
cannot be reached without technology-hence their quest for 

 models of technological maturation, placing special emphasis on
“self-help  which aims primarily at helping the rural poor

 their  economies. Criteria for self-help technologies are
labor   cost, maximum utilization of local materials and

 the protection of resources and environment, and easily
managed  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  to assist effectively in rural development on the scale

Were “adapted technologies” available, therefore, they
would enjoy a  edge  in meeting important unsatisfied
needs not presently met. The experience of Schumacher’s Intermedi-
ate  Group” attests to  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-called, 
 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,  Even US city-dwellers, argues the group’s found-
er, Karl  need to develop high degrees of self-sufficiency and

 mastery over small-scale technologies.
My argument can be summarized in a series of  proposi-

tions and questions:
(I)  expansion, as presently conducted, is highly

 of   therefore, resource and  conserva-
tion become   should technology be allowed to keep

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

 In “organic” or “steady state” growth models, quantitative
gains are  eliminated but subordinated to qualitative improve-
ments, to the mode in which the growth is realized, and to 

 of  costs paid to achieve it. Growth, in short, is sought in
ways which foster a cluster of stipulated vaiues.

(3)  technologicalevolution adapt itself to the requirements of
 

 on condition that the basic value options, development
strategies, and technological-development  of a society are

 defined and coherently pursued. (The “vital nexus” among the
 discussed at length in later pages.)
  other changes must occur before such an altered course

in  direction ‘of technological evolution can become possible?
 prior changes are required. First, widespread value trans-

formation   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 all” defined in a  way which balances quantitative growth
against  values. Consequently, broad political agreement needs

 be reached as to the desirability of placing some ceiling on the scale
of  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 
This  clearly be the most difficult task of all.

At the conclusion of this work I shall return to  issues and
discuss technology assessment and the revitalization of culture in the
face of technology’s standardizing influences. I must first, however,
examine a reiationship which both explains and obscures the dyna-
mism peculiar to technology as a social system. This is the “vital
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  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, analyze
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

 strategies and to its technology policy. This “vital
nexus” of the three is well illustrated in the case of the world’s largest
poor country, the People’s Republic of China.



T h e     

 China openly affirms the central importance of value
 on its  to development.” And a growing body of

  is now available describing China’s approach to
 It lies beyond the scope of the  book to analyze

or even to summarize China’s technology policy. So as to illustrate the
importance of the “vita! nexus,”  it is worth  the

 attached by the Chinese to coherence among basic value
options of their society,  road to development, and their technol-
ogy  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 ideological tines, to
produce more abundantiy and efficiently. Countless institutional
problems identical to those faced by other nations in quest of

 had to be solved. Among these were the creation of a
 educationa! system founded on social merit and participa-

tion  of on  and privilege, the provision of health
  a  which remained largely rural and suspicious

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 final
judgment as to  social and political “costs” incurred). Of special
interest, however, is the explanation offered by the Chinese 

 as constituting the key to success.” One must, say the Chinese,
center efforts on overall incentive systems operative in society and
base these on values consonant with revolutionary objectives. One
common formulation of the approach reads: “Values 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  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 “alienating” 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 
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lying this  is that people are as deeply “infected” by the virus of
acquisitiveness in their desire for  goods as they are by clinging
IO goods  possessed.

 a  to high degrees of equality and participation
 endless struggle against differential expropriation of benefits

and against  are a social and institutional expression of this
value choice.

  strong  that the single most important resource
for  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 (al-
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 obviously different criteria for policy will
emerge than  otherwise be the case. It would become essential,

  to decentralize productive investment, to 
 self-reliance in local units, to combat tendencies which

create or perpetuate chasms between intellectual and manual labor,
etcetera.

The choice of initia! values also 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 allow 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  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-
al, and national levels-only to the extent that one is  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

 say, “developmental equity” or “relative technological auton-
omy”), and yet they refrain from adopting the strategies and policies
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 would render these goals feasible. In contrast, what China’s
example brings into sharp focus is an important iescon in how

 can be guided by values and how value transformation
can indeed become the main road to development.

In an earlier work  have argued that development decisions are
not primarily economic, technical, or even political in 

 they are morai options around three vital issues: the criteria of
the good  (the relations between the “fullness of good” and the
abundance of “goods”), the basis for just relations in society,  the
principles for adopting a proper stance toward the forces of nature
and of  “second nature” we call technology. What renders there
choices specifically developmental is the modern setting, 

 by the  scale of operations; technical complexity and 
 division of labor; multiple interdependencies which bind

each part to the whole and the whole to each part; and the ever-nar-
rowing time  between the impingement of social changes proposed

 imposed  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.

Specialists usually discuss development strategies in terms of
 priorities:  in industry over agriculture, in human

 over infrastructure, tax incentives to foreign  over
increased credit to native firms, and so on. Although planners rarely

 explicitly to the nexus between  and strategic priorities,
its existence is undeniable. Thus if one adheres to the value of greater

 one wili tend to favor improvements in 
over industry, small technology over mass-scale techniques, subsidies
to  firms over  holidays to  corporations, and
popular decision-making over exclusive reliance on  The same
interdependence between strategy and values exists at  level of
ideology. If one chooses capitalism,  its implied effort  integrate
into the world market, values such as self-reliance and local innovation
are  to the background. If, conversely, one adopts a 
nitarian  strategy of development, one will prefer gains in
economic independence to pure efficiency and one will attach greater
weight to social justice (in the land-tenure system, for example) than
increased output. In a word, value choices  development strategies
are  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?  not mere considerations of 
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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  policy-makers appear oblivious to this
    policy can succeed if it is not expressly

designed to  the social values pursued, in some scale of
priorities. by  development strategy adopted. Certain approaches
to technology are evidently more congenial than others to this unity.
To  Tanzania’s commitment to  development
which  on the communal values of its largely rural communities
is a serious objective, one would expect its technology policy to assign
a wide role to “soft” technologies aimed at increasing productivity

 optima! use of local resources.  as one reflects on
Algeria’s  goal of achieving the  range of industrial
capacity for internal and export markets, different technological
measures recommend themselves. Among these are: importing for-
eign  to build up competitive capabilities, training na-
tionals in order  limit dependency to the briefest possible period,
and achieving a coordinated bargaining posture so as to avoid outside

To affirm the existence of a “vital nexus” among value choices,
development strategy, and technology policy is not to state that all

 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 falling into 
between basic development goals and  The
second is becoming imprisoned by the greater or lesser degrees of

 which are  in technology  or which flow
from the uncritical acceptance of conventional technology transfers.
Therefore, the best way to design policy is to advert explicitly to the

 nexus”; it cannot be ignored with impunity.

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  from old constraints. Because the
technological universe is not static, I 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 social change.
Also delineated was a “sequence of dependency” which less-devel-
oped nations might envisage breaking by progressively reducing their

 on outsiders for capital at a first 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.



One central premise of this book is  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 
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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To speak of “transfers” can be misleading because technology is
usually bought and sold internationally in a predominantly seller’s
market. Hence some experts prefer to speak of the 

 of technology. Yet this term is too exclusive because many
technological exchanges are subsidized and take place outside 
merciai 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,” I 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.



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   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 institution in transfers is often distinguishable from
the institution 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
all are equally 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”: 
how for diagnosing complex problems and formulating choice strate-
gies for site, scale, and level of technology. Decisional technologies
are vital because, in the words of Argentine physicist Jorge 

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

These comments suggest the central role played by consultant
firms, a role no less important than that played by large 

53
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ine or  (mining) firms. Indeed the competitive edge they
  largely conditioned by the degree of linkage these firms 

iain   in such fields as finance, engineering, design,
  and marketing. Although many manufacturing

firms possess   own consulting capabilities in key sectors, outside
consultants are usually quicker than  to detect shifts in LDC

   flexible iii translating  
into operational terms. A brief sketch of how  work will,
therefore, be given in later pages. But because  grip on technol-
ogy is less 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.

 wide array of instrumentalities is used by manufacturing, 
 and  firms to transfer technology. The burgeoning litera-

ture on the subject lists them: direct  exports of 
 equipment, and products; industrial  trade fairs; licensing

 of  types; training arrangements of various sorts; 
  quality control at production sites; and technological con-

ferences, seminars, and workshops.’
Recent debates over  have provided a clearer view of the

diverse benefits attendant upon technology  For a long time
governments, national firm:, dnd scientists and technicians in 
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 
regarding the benefits of transfers. Once made critically aware,
however, of the difference between mere geographical or intrafirm
transfer and genuine indigenous assimilation of  (with
mastery, control, and improved ability to gain future autonomy),
LDC governments began pressing for new terms in transfers. At first

 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  now preparing
themselves to renegotiate terms on the basis of mutual concessions,
the extent of which remains unspecified. One reason that  are
slow to make real, instead of merely rhetorical, concessions is that
their interests are  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  is easy to manage. Once a TNC acquires the 
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 to   currency transactions, to recruit person-
nel from various  and to master rhe logistics of 

 the  and operational procedures required in
direct investment are  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

 are mere procedures easily learned:  pose no  ta the
  or   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,

 quality-control specialists routinely “plug in” the results of R&D
and of innovations in their fields to ongoing firm operations, giving

   such notions as competitive edge, market advantage,
cost efficiency, and the coordination of overall procedures. When
they  to a subsidiary or affiliate overseas, they operate in 

 fashion. Host governments, however, are more sensitive than
 governments about such issues as job-creation, national control

over technology, and losing  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

  react. Their problem is simpiy 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”  of the enterprise, and realistic government

 who   practices are  once they have
obtained their  concessions, to behave like all experienced
negotiators and   other side save face.”

Pressured by  demands from governments, many 
which have favored  foreign investments only when they could
be sole owners of enterprises are now agreeing to become minority

 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  half so as to be legally able to charge technical service
fees to its Brazilian affiliate.’ One  to be learned from recent
trends is that although government restrictions in  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  accept such partnerships, their preferred modes of
transferring technology are adjusted accordingly. Their LDC partners
usually demand greater dissemination of  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  others whom the host government wishes to instruct in certain
technologies. Why do transnational firms accept such constraints?

  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 
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  the better prepared they are to negotiate

 technology transfers with them. In the absence of pres-
sure upon them,  wili transfer technology in ways which are

 and least disadvantageous to themselves. But to avoid losing
other advantages,  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  Yet there is no doubt that such licensing is

 to  under many circumstances. The decision to li-
cense overseas may be dictated by such  as the needs to:

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

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

 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  even if the economic advantages of doing so are not
great (seeking to maintain “friendly” relations which can be useful in
other domains)

 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 
to-date technology used by leading firms (usually 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  way of getting technology across national or enter-
prise borders.



Mechanisms and Channels of Technology Transfer

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  it is worth noting that typical product-embodied
technology  contain such clauses as the following:

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

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

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

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

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

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

(g) Licensees are usually obliged, under threat of losing exclusive
rights, to place a  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  miiiion of saies,  on the second  million,   on
saies beyond $2 million. Where host-country legislation (as in Brazil)
fixes a ceiling lower than  sales in that country are not included in
the  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.

 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  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,  and their client or
affiliate firms in  see technology transfers as simple means for
assuring success in their marketing operations. Stated another way,

 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  governments as unreasonable. Conversely. LDC govern-
ments often seek to disassociate technology transfers from their role
as  of corporate activities; the LDC governments’
own aims are to build up their pools of technologically skilled
nationals, to  foreign technologies among many units of
national  and to minimize hard-currency flows outside the

 LDC host governments rarely approve of 
  on sales to third countries.

 conflicts in licensing  arise from a discrepancy
 primary and secondary benefits anticipated by the respective

 Indeed most licenses are signed with a view to achieving
multiple objectives. But Objective Number  for the licensee (to

 a  and competitive  let us say) can be
contrary to Objective Number 2 for the  (to gain a foothold in
  marker). Consequently, criteria used by suppliers and 

 of technology to determine whether the transfer is effective often
vary.  dissatisfaction occurs as frequently as do compromises

 by necessity. Nevertheless, licensing contracts continue to be
 in large numbers because LDC firms desire technology and
   to  markets. Mutual advantage is still possible,

   where  are divergent. But it is evident that
minimum satisfaction obtained by each partner in its primary objec-
tive is  bottom threshold below which contracts will be viewed as
exploitative.

Parallel tensions exist in technology transfer contracts between
 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  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  or the United Nations Development Programme), to
transfer  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 automatically 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  for more favorable terms in technological licensing pre-
cisely to assure that  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  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  technologies the right to send LDC personnel to
 factories and laboratories is a vital feature of technology

transfer. Training,  enhancing a firm’s capacity for 
assimilation of technology, is also a valuable step toward eventually
acquiring the  to produce one’s own technology. The same

 d by those licensing contracts wherein supplier firms
provide  courses and technological initiation seminars to
personnel of licensees. No doubt many nonproprietary technologies

 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  Thomas Allen calls the “technological 
“Gatekeepers” are those persons within a firm-engineers, 

 laboratory workers, other researchers-who “keep  with
professional and scientific journals and maintain ongoing 
with technological community outside their own firms and

 Contact is maintained through regular attendance at foreign
 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

 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 firms in 
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 constitute an indirect, albeit  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  can assimilate
the technology on display. Upon termination of the fair they also pur-
chase equipment at reduced prices without, however, signing 

 training   contracts. These exhibitions possess,
in Chinese eyes, an educational rather than a commercial character.
Nevertheless, in 1972 China began importing  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   which conventional mechanisms of technology

 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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 distribution of samples or prototypes, licensing
 training arrangements of various types, the staging of

conferences and seminars, data banks for centralizing available
 technological information, and consulting contracts.

At the plant level no less than at the national planning 
 “transferred” most successfully  the  utilizer

  a need for it or has a voice in defining the problem to
be  by  technology. Jack  professor of electrical

 at  Massachusetts Institute of Technology, argues that
  first condition for successful technology transfer is that the
“recipient” already know something of the whole process and be able

 take further steps to see precise connections among all elements of
 technological  If, he adds, the final consumer of 
  a role   the initial problem and asking the

prior   the distance berween the problem as con-
ceptualized in an R&D laboratory and perceived in the daily  of

 is greatly reduced.
‘This lesson is not lost on those engaged in day-to-day industrial

 who try  create conditions which maximize their  to
 transferred technology more creatively.  however,

[his  would require endowing LDC nations with 
 research capacities, an aspiration thwarted up to now by the

developed countries  almost total monopoly of industrial 

The  

Some 98% of the research and development  of 
 countries are made in rich countries, only  in developing

countries.” Policy-makers  poorer countries, therefore, view with
alarm the monopoly of research.  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

 to practical  and a supportive attitude toward
 in society at large. Scale is again a central question; many

research managers  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  be quite special, as illustrated in  following example.

Officers of  Aluminum in Latin America declared in
interviews conducted in late 1974 that the company is considering a
large R&D unit in Brazil, because legislative restrictions imposed by

 Brazilian government have made it imperative that the company
find alternative ways  obtain the technology it needs for its 
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plants. (Specifically, these restrictions place ceilings on payments for
technology imported from outside the country and limit sources of
such  to those not covered by national suppliers., The
reasons invoked  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 sell to third coun-
tries as  as to the national market, which is significant because the

 market,  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 
  two conditions just described. They emphasize that in most

cases  including themselves, do not wish to invest in decen-
tralized R&D, especially in  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  corporate
managers decide to invest in permanent R&D facilities away from their
home  Already it is apparent, however, that much R&D
activity conducted by  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:

 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
 host governments, another factor is at play: the desire of 

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 individual firms. To illustrate, Bag6 Pharmaceuti-
cals, a medium-sized Argentine company, made a policy decision
some years ago to achieve autonomy in R&D  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



wisdom    that Argentine firms could never perform as well
 Additional considerations included the com-

pany’s  to gait: the loyalty of a corps of researchers who 
stay  the firm for long years, an attitude rarely encountered
among  researchers. Success was achieved  six years,

   which came when  researchers made 
  which their former iicensors then wanted to

   A  number of other firms in  have
  success, usually by their own efforts and with no

 
 second  of breaking the R&D monopoly: of  is

determined  action utilizing direct subsidies when 
   least, many  governments seek to have their
   infrastructure, particularly in branches of

 vita! to exercising control over their national economies.
 cants   autonomy in copper: Bolivia, in tin; Argentina, in

   is impossible, however, in the absence of a
 policy  pursued and subsidized. The decision reached

by  Argentine government in 1973 in the sector of nuclear energy
for  purposes is one example.” Notwithstanding the contrary

 of world experts, the government rejected the option of
 uranium (at that  obtainable only from the United States

 the   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  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  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 aimed at developing local
R&D would also provide material, social, and moral incentives to
entice research professionals to remain in their countries. 
should be institutional and not solely personal. Thus a government
will invest in improving the quality of medical research and service
facilities in small,  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 
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  have obviously 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-
grams  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

    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  governments could not
require selected  corporations to invest in local R&D as a
precondition for  within their borders or even for engaging
in conventional technology transfers. Similarly,  governments

 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  advance is but one, it must
not be assumed  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  conditions will prove unable to compete with those
designed for  in  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 paralleling
those now current in underdeveloped lands. They too  be forced
to maximize employment, to spare scarce capital, and to use technol-
ogies which do not deplete natura! resources or spoil the environment
and which can work on smaller scales. Many years must surely elapse
before Third World countries, taken as a  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,  and
international consultant firms could view the implantation of such
facilities in the Third World as a profitabie enterprise for long periods
to come.  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  envisaged. Clearly the mere physical presence of
research laboratories  less-developed countries will not guarantee
that technology developed and adopted will be congenial to local
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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  majority of  populations. The answer lies in a national
policy aimed at shifting the direction, composition, and quality of
research  social purposes broader than those pursued by
corporate  units. If such energetic action is lacking,  
enization” of R&D will prove as disappointing to Third World

 seeking to reduce dependency as did import substitution in
  phase.

 findings generated by R&D laboratories in rich countries
 Third World sites on through the mediation of consultant
 which  set up to keep abreast of research and to help

 it.  important role such consultants play in technology
 must now be examined briefly.

 
The term “consultant” when applied to firms is generic; variations
within the genus arc wide. Some consultants provide design and 

 services in limited domains-hydraulic studies, 
  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

  paper   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 regional tourist
policies, or train managerial decision-makers. Sometimes consultant
firms arc specialized interpreters of information whose role is to
organize all circumstantial knowledge which potential investors,
governments, labor unions, or other economic actors might conceiv-
ably find useful. Large consultant operations of this type operate 
a consulate general: they post overseas their equivalents of labor
attaches,  advisers, political analysts, legal experts, 

 and public-information specialists.
It is no idle question to ask why  are necessary.

Answers given by consultant firms themselves are revealing. In a
 prepared for potential clients, Arthur D. Little, Inc. state; that:

 considers its principal business to be the management of
change and the optimal blending of change  continuity.
Each time  undertake a new assignment, we assemble a new
case team representing whatever skills are needed to understand
all aspects of the problem and their interrelationships. What this
means. is an approach to problem solving which combines:

--General expertise in all the change areas that affect the. . .
field-government regulations, technology, economics, society;

--Specific expertise in marketing, organizational develop-
ment,  planning, forecasting,  finance; and
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  skills in operations, research, and plan-
ning for  situations within the broad context of a bur-
geoning industry.‘”

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

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

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

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

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 

 to human welfare and to advance their
own survival and 

One function of consultants is to facilitate the entry of 
 US or European firms into international competitive arenas. A

related  consists in “opening doors” or “lubricating” the transi-
tion  investment and other operations in countries previously closed
to Western capitalist firms. To  the iegai firm headed by
Samuel Pisar in Paris has, over a decade,  dozens of invest-
ment contracts between US firms and the Soviet Union.‘” Even experi-
enced  firms feel the need to call upon consultants to
survey ground unfamiliar to them. Not surprisingly, therefore, US
corporations are  studying their possible entry into the People’s
Republic of China largely on the strength of early soundings taken by
consultant firms.

International consultant firms are not limited to helping 
country  they are also retained by firms, government
agencies, or international organizations to perform studies in 
developed countries. In carrying  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 
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  consultant firms serving as mediators between

 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  actual and
potential clients who would not otherwise feel the need for same.



  is a highly competitive endeavor. Several
 professionals have declared in interviews that the  competi-

tion sometimes leads them to adopt, unintentionally, what they
characterize  cynical and  attitudes in the discharge of

  They usually assign blame to the  of 
under which they must work. The rule here is that 

  maintain a certain percentage (usually running to about
 of totai work time which can be considered “billable” or
 IO a  client account. Consultants  do not main-

tain a   rating” cannot qualify for promotion or be
judged successful by their peers. They cannot afford  “luxury” of

  which are not billable. Since competitive pressures
  to  to sell their billable time, they rarely

question the value assumptions  their own development
models or those of clients.

Several Latin  government officials have declared in 
 that  main reason government  or private firms
 US consultants is not to obtain diagnostic or prescriptive

expertise, which can often be found locally, but to take  of
 easy access to consortium bank financing and their knowledge of

how  prepare funding proposals for such bodies as the World Bank,
the  for Economic Co-operation and Development, and
similar bodies. What is more,  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

 “wisdom” of their  who enjoy contacts with a
variety of clients, a broad  of  and international
bureaucracies, universities, research institutes and foundations, labor
unions,  groups, and  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 managerial 

 the “sequence of dependency” outlined earlier accurately
mirrors reality, good consultants may confidently expect greater in-
stitutional  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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 think they need)  services of consultants but so also do most
international   The United Nations, the US Agency
for Internaiionai Development, the World Bank, and cognate institu-
tions have institutionalized 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  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  technol-
ogies are transferred. Partly because fees paid to consultants often
come from international funding  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  as mechanisms and as channels of transfer in
high-priced   Even when international
agencies subsidize the “transfer,” the consultant is paid a: profes-
sional fee 

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, although many governments treat the transfer of
technology as an end in itself, companies engaged in transfer view  as
a mere instrumentality serving  total marketing strategy. The pre-
ponderant role played by  in technology transfers calls for
further  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.



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 claim that
foreign firms benefit less-developed countries by bringing them
modern technology. Yet, as one United Nations document states,

 multinational enterprise is only one among several channels
through which  countries acquire proprietary 
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  in domains of technology, marketing, finance, and manage-
ment.’

‘The internationalization of production is a more 
effect of the expanded activities of  however, than is the size of
their operations or  degree of control they exercise in host coun-
tries. Yet internationalization is inseparable from control. During an
interview with The New York Times,  Bejarano, 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 
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  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 all the ills of techno-
logical  on the Atlantic powers.’ The harsh truth is that poor
countries do need technology, and there exist few alternative sources
outside the  where they may obtain it. Business officials,
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conscious of the trump card they  can agree  Orville
Freeman, president of Business  Corporation, that

technology   broadest sense--including material, 
 marketing, organizationa! and other skills, as well as ad-

vanced technical information  as secret know-bow-is at the
heart of the difference between  countries and devel-
oping countries.”

Moreover,  Raymond Vernon notes, even   are
“developing” rapidly  to  new  inputs.’

 will, in practice,  to be major suppliers  
trial  to a world in quest of “modernity” and its symbols.
For this reason alone, the criteria  by TNC managers in exporting
technology deserve examination by students of  Without
reviewing the general  systems of corporate firms, a topic
surveyed in recent studies,’ it is useful to explore how  general
values arc translated into specific   “technology

Suppliers of  Their 

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  technology so that competitors
can’t get to it.” His reply lays bare three criteria: monetary gain, the
exercise of control, and competitive advantage over  He argues
that profit is justified  companies sp  . . . . . .   . . . .     
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 
ogy is closely tied to gaining advantages over  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  to “bring !he latest technology
wherever market possibilities His firm built a subsidiarv in

 during a boom in petrochemicals and plastics. The decision
to locate  came “primarily from the threat of competition

 in from Germany and the United States.” For several 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

 technology arenas when these cease to be attractive.
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  business  however, have a broader
vision  that reflected above.   senior vice president of a 

  firm  these  for seeking contracts in less-
 iands: (aj altruism: the desire to work professionally and

for a profit in a way which can help the poor and save lives; (b) 
 improving   image by showing that the com-

pany   a   entity interested only in profit and
   suffering in the Third  and (c) 

   spatially  markets when 
   ruled out  of 

  personnel  of being unfairly attacked by
critics.    firms as serious companies which do not 

   and which do   salaries and
 to their  and  greater 

 responsibility than  national counterparts. According to
    governments favor a disastrous policy in

 acquisition of  The cheapest way for  to obtain
  claim, is to invite foreign investors to  full-

  plants or rake part in joint ventures. Third World efforts to
    arc bad, they add, 

  is always  high.”
  is brewing over the  of TNC roles in

 ‘Third World.  center largely on Issues of national control
 corporate   frequently  however 

 considerable   their no,  of 
transfer. To illustrate, a Canadiar mining company made an 

 to its  accounting procedures in recent years in
  counter  legislation in Brazil, which treats technol-

ogy payments as  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  services provided in Brazil. These costs
are  up” in  third country or carried as a debit--sine

 the books of the Brazilian units. This practice illustrates how
the operative  adopted by  in selling technology to 
relate to overall firm profitability. Yet  flexibility is  rule
within “enlightened” corporations,  those which have sur-
vived many generations of troubled  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

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

Business consultants frequently warn managers in client firms of a
possible trend in the direction of such coalition bargaining and

 how   World concerted actions can be circumvented.
More importantly, however, corporate iecision-making in the
 country decisively affects local technology arrangements in the

host country. One spokesman for a large  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 

  “But my company can’t risk being viewed as tied to one 
 (B), or to one se! of interests.” Because the company believed that

its interests transcend national biases and that its regional 
should no: be linked to the destinies of any single country, the
company installed its regional office in Country A, which is 

 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.”  decision created problems at the technical  It
would have been more “efficient” for the company to locate in
Country  but the company decided to subordinate efficiency to the
criterion of managerial “objectivity.”

 and  consider that “no aspect of the 
 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  in Chile. This official 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  to 

 Three days later, a Chilean economist who had worked with
the   regime refuted this impression by insisting that
“technology is technology” and that it  little who supplies it.
According to him, “Chile now imports technology from 
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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 a fish-processing plant, or a factory to make prefabricated
 but  follows this up with tied credits and with tied
  procedures, in his view, were not conducive

to    independence.
These and other observations from government sources during

a  of socialist experimentation cast light on other important
aspects of  technology transfers. Thus during the final
months  the  government, one UN administrator living in

  the opinion that “Latin American countries may have
only a   years in which to devise alternatives to merely

 into the world capitalist system of trade and technology
 If they fail,  will isolate themselves from modern

 and rhe pool of trained people.” The  that their
 clients fear just this possibility is never absent from the

   managers as they bargain with host governments
cager   national dependency. Whatever the wishes of the

 there are limits to their possibilities of autonomy. Indeed many
 managers,  those working within  Pact

countries, exhibit impatient disdain for those who legislate restrictions
on  within their borders. They tend to dismiss them as “intellec-
tuals who have no experience, and who have now become 

  one latent  prevalent among business 
sion-makers: that they need not take “seriously” academic or govern-
mental  of technology. Such decision-makers, however en-
lightened,  no respect for those whom they brand as victims of
their own  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.

 probe of corporate criteria in technology transfers is 
unless it evokes issues of geographical concentration.  firms, it is
true, seek geographical diversification in investments and licensing

 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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  occasionally requests  services of a single
 for a  study but sets a ceiling of  for his

 This, said the engineer, is too low to “get a good man.” He
  that world bureaucracies  generally 

tic fee schedules.  a result, they “end up  second-rate Central
American  engineers.” To counter these nuisances,  explains,
his company  most competitors have established a dollar limit
below    not accept a job. A third reason why consul-
tants of the type described favor concentration in one country or in a

   in the same area is that their high-quality people can
   double or triple project-use,  the while  expen-

diture. And it suits  better to have contracts directly with
governments which can pay rather than to rely on world funding

   a policy of “spreading their loans around

Engineering and design firms have explicit preferences in client.>.
They view with disfavor the plea made by many LDC governments
that they engage in  training activities of counterpart
personnel in the course of “getting the job done.” This imposition,
they argue. reduces efficiency and brings engineering costs up.

 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  of the services (water  electricity, hospi-
tals) than would otherwise be the case. One engineer puts it thi: way:

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

 criterion which engineering, design, feasibility, and
 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  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  of
international suppliers of technology as it is to those who sell products
or processes. So true is this that some consultant and 
firms try  score an additional “selling point” for their higher fee
schedules in one of two ways. One approach is to present 
calculations in which “quality” is weighted in total costs. The result is
that in terms of “pound for pound” of  as they put it, they
end up being  than alternative firms. They often aver, too,



   75

  do   professional service charges by  rates
 according to   by diverse categories of 

  a project. The reasoning put forth is that such account-
ing  attention from the main objective, which is to finish the

 to  the design operationat. or to map out a precise
investment strategy; tangible results like these are adduced as the best
measure of money we!! spent. Hence the preference of 
consultants   within stated budgets rather than on a

 basis. A second approach is for a firm to admit
that it is indeed  expensive than others, but that it offers more
solid  and more  and  personnel, so that,
in  long run,  cut  on quality is a  because

     or  have to be “patched up” soon after
 So  are “quality” firms of the persuasiveness of

their criteria that they “risk” losing a  contract by
 with  clients in preliminary negotiations.

They  them outright that the proposal is wasteful, ineftrcient, or
 to failure. Even when they  the contract, however, they

 affirm that  would be equally “honest” rhe next time, so
 arc  of being proved right by experience. To quote one

engineering consultant, this is the reason that  prefer to work with
 rather than  amateurs: a shared universe of profes-

sional values  criteria can be presumed to exist.”
 form of technology transfer which has not been widely 

 from the United States to  countries is that
wherein a technology innovated in one field is adapted to another.”

 like ABT Associates play an important “matchmaking” role
in searching systematically for industrial and commercial applications
of technologies initially developed by the National Aeronautics and
Space Administration (NASA) in its space programs. Mediation is
performed also by usually with funds obtained from 
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 usually not 
knowledgeable in some other field; and the converse, they claim, is

 true:  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

 potential creators and final consumers of  talk to each
other without letting their  blinders or vested  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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 most firms possess the same level of know-how and condi-
tions  the market are similar. The opposite situation pre-
vails  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  is slight. Consequently, one firm is more apt to
experience more difficulty in transfers than its competitor. The
conclusion  be drawn is that the greatest competitive advantage

   occurs in growth situations.
  under review also examines questions of scale and

 Studies conducted by the Boston Consulting Group, a prestig-
ious international consultant firm, suggest that, within broad limits,

  doubles the number of production units, unit costs can
  by   with this knowledge, many firms propel

  for new technologies in order to gain a more favorable
 position. They try to force the market to expand, and in order

to  so, they  accelerate R&D investment, Implicit here is a
 parallel to that found in Vernon’s “product cycle” theory.

Indeed the criteria of technology suppliers are best understood 
 that I hey treat technology not simply as an aid to production

but also as a product in its own right. Thus pharmaceutical firms 
technology in older products to Third World countries in order to
gain market  for their newer products. Transfers of this type
arc not risky; on the contrary, they are viewed primarily as incidental
ways of deriving  income from know-how which may

 be on the way to becoming nonproprietary knowledge.
I 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  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.  three guys [sic] in the company know this trick.
And. obviously,  is nonpatentable technological know-how.”
Examples like this confirm the idea advanced by Louis Wells that

 is no dividing line between  and 
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

 to increased production, a far more solid font of additional
profit.

 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  profits is the conquest of a
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  position whence to control future shifts in their
overall   Speaking practically, this  that if
technology must be  if that is necessary to enter a market, to
keep competitors out,  diversify product outreach in existing
markets, or to gain a more intimate knowledge of local market
adaptations required,  it  be licensed. General agreement
exists among corporate decision-makers that income derived from
technology transfers is a  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 
officials? As  manager explained. “Unlike public organizations,
the corporation has an accounting system that forces it to interact
with its markets every day. This is its 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  maneuver enjoyed by

  say   ii; bad because     
efficiency and, ultimately, to reduced economic growth. Conflicts
inevitably arise:  as  of technology insist that they need
maneuvering room if  to provide  with what is asked of
them-the  of growth. So goes  argument.

The claim made, implicitly at least, by  suppliers 
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  to the fact  these buyers themselves are a
heterogeneous lot, ranging from affiliates or subsidiaries of 

 corporations to state-owned firms, private national firms, and
  It is useful to speak first of the objectives of

poor-country firms in acquiring foreign technology. Only afterwards
shall I list the benefits host governments seek in their technology
import policies.

Subsidiaries and affiliates do  generally 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  These exchanges are  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  to purchase raw materials or  
   parent firm, often at guaranteed prices. These

   in contracts between  and client
  relations they come close to being the

norm. Moreover,  managers of affiliates or subsidiaries are
judged in  of overall performance standards set by the parent

  predictably, therefore, it is to the parent firm that
their  loyalties are ultimately given.‘” By and iarge, these

 hold  same value system as that favored by suppliers of
 primary concern of both is to assure a regular supply

 “fits” the production requirements of local firms.
  definition, such technology is the kind developed and sold by

   Although full assimilation of that technology
  local firm is important, it matters little whether such

assimilation takes  in the person of local or foreign personnel.
   is  production and marketing harmonize with

  strategy. Local managers sometimes wield enough
influence  bend parent decision-makers to local needs or to special

 adaptations Even  managers, however, are 
 by  other than maximizing their own efficiency, compet-

itive advantage,  career aspirations.
On the other  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  Quite often
they  theoretically with the goals  by their

  costs, optimizing local materials, and reducing
outside dependency. Because these local enterprises need to be 

 they  in  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  American country explained that even 
owned   sacrifice their independence if technologies avail-
able from  are of high quality,  if hard-currency

 accompanies their purchase. In his opinion the main
 for any local entrepreneur to  importing foreign

technology is the  of hard  Suppliers of know-how,
 to this constraint, frequently provide favorable financing. The

specific criteria applied by local decision-makers vary widely as they
contemplate  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



is  on  to avoid standardized outside  other
 prestige, assured  more

  of  governments  firm  coincide in
one important realm, however: their own personnel to master

Local firms do not  their 
 to  too dependent on foreign experts. Hence 

  high  in  contracts  training their
   that  be trained in the factory of

 supplier   foreign experts periodically  and 
   obtain this service, however, they make

concessions  suppliers in transfer-pricing, package deals, and mar-
keting 

    identify the pressures which perpetuate
their dependency    First, it is very disruptive for

  break with  once established: sales go down, produc-
tivity drops, skilled personnel leave. and their market position is
weakened. Second,  are usually dissatisfied with available 

 to  supplied by world-known corporations: quality is
 delivery dates are uncertain, quantities are insufficient, and

political or persona! considerations interfere with a purely “business-
like” relationship  local suppliers. A third  constraint is
the  of trained negotiators. Negotiating good contracts-poses
an array  problems requiring legal, technical, economic. and
conjunctural  Most  and medium-sized firms  rely on
the services of  attorneys or agents to negotiate patents,
royalties, trademarks, and licenses. The managers of these firtns fear
that payments to such middlemen would increase drastically if they
prematurely  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  unless they offer new incentives to local users
of technology.  are discussed at  in Chapter Eight,
which deals with negotiation strategies. But a rapid look at the criteria

 by the governments of countries importing technology is now
in order.

‘The first objective of LDC governments is to harmonize acquired
technology with the objectives of national development. Although
few governments are fully coherent  pursuit of this objective, it

  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

 development). Other criteria emerge from the perceived need
of governments to control the “strategic” sectors (or commanding



         

    economies.  special considerations 
 into   the  felt needs to assure (a) 
   industries  to defense  military produc-

tion, and   in sectors considered  to the economic
 of the country. While defense industries  nearly universally

and   considered “strategic”  all nations,
    heavily on the  of a  commodities

   will also include those sectors (for example,
   cotton,  oil, coffee, bauxite, copper, or tin)
     of an industrial strategy may also lead

   f other sectors as strategic, as seems to be the
     petrochemicals in Algeria, and testiies

     ye t  fu r ther ,    
  count  strategic (for noneconomic reasons) basic social

  housing, education;  banking, and
   relative self-sufficiency is gained in these

domains. they  the country will be  vulnerable  
made by outsiders; moreover, these social goods bear directly on

 and  basic survival of the masses.
Still   are equally important  technology-importing

countries: lower acquisition costs, optimum use of local resources,
and   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

 is impossible to achieve unless the second criterion is met,
that is,  local finances,  and human skills can be put to
optimal  As to the first measure-tower acquisition costs--such
can be negotiated only  increased bargaining strength. De-
pendence does not mean the reliance on outside suppliers of technol-
ogy, but rather  country’s  to control the direction, speed,
and social effects of  evolution. Dependency’s opposite,
autonomy, implies the ability to shape a technology  which
serves the national development strategy and central  options of a

 Planners who enter the technological arena have two essential
  is to acculturate the masses to an increasing receptiv-

ity to, and familiarity with, technology. For unless technology is
widely   a population, social stratification will become,
or remain,  and elitist: engineers and technicians will
monopolize  decisions affecting production.  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, along with
suitable education and occupational incentives. The second objective
of planners is to choose appropriately from a wide range of 
ogies. The notion of  choices of technology, in turn



   a  approach to planning. That is, it
becomes essential   sectors and activities where so-called

or  technologies best ally the need for
  with  important needs to provide 

 to utilize local materials, to associate a poor populace with its
  to [conserve depletable  resources, and to

reduce  on foreign  Clearly, then, according to
 measures,  option lies not in a choice between allegedly

technologies versus inappropriate, “high”
    wise course is to employ the entire gamut of

 ranging  improved traditional technologies to others
which  modern but small-scale, labor-creative, and indigenously

   which are second-generation or “obsolete”
 imported from developed  to still others

 arc  most  of all; and perhaps even to others which
do not   yet but which must be developed   to suit

 needs.“
 is   n on appropriate technology choices by the

  in the People’s Republic of China. According to
  rhe Chinese have adopted capital-intensive modern

 in capital-goods industries so as to become 
  and acquainted with modern innovations.” But in

industries which manufacture consumer goods (processed food, 
tiles, bicycles, sewing machines, transistor radios, etcetera) other

 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 
which utiiize   know-how, and    regard

 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
in accord  broad value options taken by society and expressed in
precise development strategies. A creative mix of diverse 
is  indispensable, along with great flexibility to cope with new
constraints-hence the high reliance placed by the Chinese on the
process  trial and error and their rapid correction of 
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, is  lack of ideological clarity as to broad social goals. But
another is the absence of an integrative principle for screening and

 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  and his
coworkers.” The model aims at creating practical linkages among
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production. and development-policy actors. Its underlying
image is  a geometric figure with three interconnected

   represents governmental decision-makers; the
  third, scientific and technical researchers.

   be linked by a  of information with the other
 each  also take initiatives in demanding or supplying

  must have access to, and influence on, 
   researchers. Conversely, governmental planners
   to  which technologies manufacturers will use.

   link all elements of the triangle, there can be
no  of technology and science to national devel-

 Sabato offers two interesting historical examples which
helped him formulate his imagery.” The first is the invention of the

 in the ear!); Middle Ages, a breakthrough which instantly
  into fantastic weapons of war. Suddenly rulers

  horses and more land on which to raise horses. Given
  systems, this meant the need to expropriate more

land-from churches and feudal lords. What seemed to be a mere
 invention thus  to be a potent agent of historical

    Germany provides Sabato with his second
 Since Germany was rich in zinc but poor in copper, Hitler

ordered  researchers to find ways of making automobile
carburetors out of zinc instead of copper. Thus stimulated, research
and   in the “triangle” proceeded to invent a zinc
carburetor.

‘These   the Sabato principle: if an institutional
triangle functions vigorously,  will contribute  to
development. But if the triangle is absent or weak-that is, if the
apexes are  connected or if infrastructures are 
technology locally produced or imported will make but a slight
contribution to development. The policy conclusion Sabato reaches is
that triangles must be deliberately set up for each major sector within
domestic economics as  as for absorbing and disseminating
technology  from without. In most cases this prescription
requires  government initiatives to endow the research infrastruc-
ture with more resources. Or it implies the more arduous task of
redirecting  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  students of 

 Vidal, Vaitsos, Kamenetsky,   Kaplan, 
 et al. Furthermore, organizations such as the  Pact, the

Organization of American States, and several national governments
take it as their reference point in formulating  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  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.  view technology as an expensive commodity
with a very short commercial life. Consequently, it must be sold at a
high price. Many persons in  however, contend that research
and development conducted by  is amortized in their 
country markets. Therefore, they claim, technology exported to them
ought to be modestly priced. Some in the Third World further argue

 technology  be transferred automatically 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 all licenses, legislation on royalty
arrangements, and payment ceilings in  contracts as
hostile gestures. At the very least,  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 officials do
decide whether comparable  are available within the host
country; if they are, foreign suppliers can be declared ineligible. Yet
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

 technology. Disagreements at the theoretical level reveal
little, however, about daily practice. In fact, large  in order to



protect  reputation as good corporate citizens, usually comply
dutifully with local registry requirements, but at the same time, they
continue    (usually legal) to obtain the equivalent of their

 payments from  And company spokesmen 
 declare that the LDC governments will choke off their supply of

needed technology “if they go too far in placing restrictions.”
  is no need to repeat what others have written on 

pricing or on  bookkeeping, another conspicuous source of
friction.“ United Nations studies on  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 
Gaining  is a movement to outlaw transfer prices which are
higher than “arms’ length  to third parties. Although

 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   LDC governments once they fully under-
stand how internal  works in practice.

More basic than specific conflict is a general disagreement over
 role  transnational corporations in channeling technology

transfers. Corporations employ a rhetoric which portrays them as
purveyors of technological salvation. The “line” is that if modern

 is adopted, misery in the Third World will be abolished,
productivity will increase, and everyone will be better off. And
further,  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  no  possess these
advantages, one can still legitimately doubt  the technologies
they  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  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 are “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  Criticism
of  as bearers of technological salvation leads to several
different challenges to them and prescriptions for control. Some
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 the right of less-developed countries to displace, at least within
their own territories,  as the main controllers of vital 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 
people. and highly labor-intensive; it is from these “alternative”
technologies that they await true development.  however,
arguing that  corporations must continue to be the main
providers of technology because no effective alternative can be found,
claim that  can and should be regulated to respond to the values
defended by “soft”  These critics also urge Third World

 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   image is central in explaining the infatua-
tion of corporate managers with dynamic change: the notion of

 In most  with corporate officials, the term 
 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 a job, it is that
the job is challenging. Engineers say  are attracted to difficult,

  frustrating, research tasks because these pose a
challenge which transcends routine.  and consultants risk
ulcers and nervous breakdowns  their jobs surface an endless
series of challenges which test whether they “measure up to their
potential.”

Challenge, then, is the  repeatedly invoked to justify
corporate invoivement in uncongenial Third World sites. Yet chal-
lenge-seekers take for granted other rewards: high salaries, recog-
nition from peers, company promotions, and tangible fringe benefits.
Therefore, challenge must be seen as a symbolic value to which one
appeals in order to legitimate placing one’s talents at the service of
mere profit. Challenge-seeking is the  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  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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    All that   is to subsume it under the
 

Challenge     reinforcing rhe 
 to growth, expansion, and   innovation.

To develop or sell new products and   can be seen as a
 in poor   markets are small,

 personnel arc scarce,  is restrictive, and logistical
    norm. Two qualities serve as sources of 

   difficulty and the uncertainty of “winning the
   laments of  managers that 
  in less-developed lands are the greatest  to

 functioning, one must conclude that  is the preferred
    an interesting dichotomy arises in the minds

   accustomed to operating in developed-country
   challenge springs from a  difficulty of
   this is the ordinary situation in 

  successful handling of the challenge can  less
rewarding, materially, than elsewhere. Where challenge comes not

  but  uncertainty there is a higher  content to
  element of play acquires salience: games take

on a special appeai  powerful decision-makers. Challenge cannot
 in  absence of power, real or desired, for it is in “power

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
wealth is   is, in a word, a  In terms of creativity,

 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  drive suggest an analogy with William 
“moral equivalent of warfare.” Corporate managers, planners, and

 are socialized into perceiving challenges wherever there
are  products to be made, new profits to be gained, new markets
to be  Just as in the past warfare stirred  to display
assertive qualities of audacity, physical courage, and triumph over the
fear of death   James wants to encourage through means

 than war), so too does the corporate system socialize its
managerial and technological soldiers around challenges attaching to

  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.  order to understand conflicts 
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 overall
marketing strategies must likewise be altered. More fundamentally,
corporate personnel need to develop allegiances to new values. The

 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  needs of all humans rather than with

 the wants  those who are “natural” customers of
corporations because they have purchasing power.

* * *

To summarize, suppliers and purchasers of technology obey
  Suppliers want technology transfers to be 

 by  (that is, by nontechnical) considerations,
and congenial to  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
alreadv conducted or in process; to counter domestic pressure in home

 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  as
an “international” technician; and protect vital links to the outside
“developed” world.

On balance, are  bearers of technological salvation? A
review of conflicting criteria adopted by  and  for
transferring technology reveals that neither technology nor salvation
comes very easily.  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.



 present chapter illustrates, with case studies drawn from my
 field research, how and why priorities of suppliers and util-

izers of technology diverge. At times, differences cannot be recon-
ciled. Even when  harmony is unattainable, however, valuable
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.

 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

 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

Various institutional 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  a university project for water-basin development in
Argentina, a consultant study on cold-food systems in Brazil, licens-
ing  in an Argentine shipyard, overall operations of a US
precision-instrurnent firm in Latin America, general remarks on value
conflicts in tourism, and miscellaneous short cases.

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



   Development  Argentina

The  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  water-basin deveiopment in Argentina 
elsewhere

 to train a group of Argentine professionals in the theory and
practice of multipurpose water-basin planning

 to prepare an integral development for the river Rio Colo-
rado using these methods

The original two-year contract expired on  September 
but was renewed for two more years. There is no need here to relate
contractual details or specifics of the MIT action plan.’ What 
important,  is to review briefly the rationale for what 

 David ‘Major has termed “a successful transfer of 
 from one country to another.“’

 important element consisted of conducting “trial runs” 
    planning. 

  were drawn up  optimize a combination of 
 contribution to national and regional incomes and 

 of social,  defense, and  
sought in the specific programs. MIT designed  approach to be even
broader  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  vital to the Rio Colorado
basin selected by  in joint negotiations with MIT in part
because the river flows through five provinces with different needs:
Mendoza, Rio Negro,  La  and Buenos Aires
provinces. As Major explains:

 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

 importance of irrigation to many areas in Argentina; and
given the plans that the separate provinces have for 
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  implied depriving others of sufficient volumes of
water for irrigation elsewhere in the river system. The MIT Argentine



      

   join   (the  
jurisdictional,  social benefits) to  feasibility.
All officials   well as written documents bearing on the
project,   role of Argentine officials in  project‘s
design.  training component of the project   to 

  of   professionals committed to 
for    agency for  years  

 not  utilize the
    practical decisions about  Rio Colorado
    i t  t o    

     fundamental or basic 
 among  parties.‘ A l l   t h a t   

 of   had been   
 ion  difficulties encountered in  out joint

  existed among the parries in
terms   relative  they assigned to the three common

  in discussions with MIT project officials, questions
of     answered directly or 

    

Initial   Because the river is not navigable,
Argentina’s   has  jurisdiction over the Rio
Colorado  in the case of   Argentine 
assigns jurisdiction to individual provinces). One  official

 that.   for  Rio Colorado had been
 for more  years;  effective solution to 

ing  on  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,  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  final recommendation would re-
duce  danger of adopting a purely “political” solution. For 
relations   project was “sold” to the Commission of the

 as the way to solve the Rio Colorado’s practical difficulties,
although within  government agencies it was asserted that the
main benefit from the contemplated “technology transfer” would be
the training of a  Argentine team. A loan of 

 the Inter-American Development Bank to  Argentine Na-
tional Fund for  Studies provided funds for the initial
phase of  contract with MIT. An important personal element
intervened: the cabinet-level officer entrusted with the decision 
himself a water  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.



      or  to 

    priorities among the main actors in the
     b-Secretariat of Water Resources, the first
    of an  multidisciplinary team able

   issues;  second 
   of a methodology for engaging in such 
 and  third  obtaining practical investment recommen-

d:;!   Rio Colorado.  however, had a different
 of   first came  of methodology; 
    and a distant third, providing practical

 For the  of the five 
   order was:  investment 

   conflicts arose when 
    to be  or giving insufficient 

    
   tha: although identical priority rankings are

  the degree of procedural friction is closely
 to   of consonance in goal-priority rankings. This

  concrete expression in  between MIT and the
  over’ the training and methodology goals. MIT attached

  to perfecting its methodological instrument, mainly
 it   seeking contracts in other countries. This

  senior  official to complain  “MIT did not
   it formed it attd perfected it in 

   Given MIT’s priority scale,  
    attention was being given to their training

    several Argentines suggested that it
  been better to bring  trainers to teach the team
 trainees themselves disagreed with this opinion. At the same

    at MIT complained of not being
 as regular master’s degree candidates and of not receiving

[raining  was  related to their future needs. Worse 
seminars staged by MIT at  and other Argentine sites 

 disappointing results because MIT cast its teaching in purely
  (around a fictitious Rio  case) and refused to

  posed by provincial personnel about the real Rio
Colorado.  than twenty-five MIT personnel  shuttled to
Argentina,   thetn professors or graduate students floating
within what one Argentine called a “cultural vacuum; they knew
nothing of local history, culture,  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  of river systems, because it was precisely
such  eiements which had proved so difficult for Argentines to
handle  had moved them to summon MIT for help. Other failings
are traceable to changes in top personnel, both at MIT and at

 host institutions.
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On balance,   reached by the five  (in
  to a “certain configuration” (that is, location and

 of darn    Rio Colorado  scheme stands as
an  step forward. And upon their return, the trainees were

 equipped to handle pianning for Argentina’s overall water
 The real  difficulty, according to one trainee, is

how  raise the general level of expertise of the 6,000 engineers in
 A major obstacle is the lack of solid  

   cf Applied Science and Hydraulic Technology,
whose  program he now directs,  to create an informa-
tion bank on     that the country holds

,     of     d information and that it
 take a!    to process relevant data. The most vital

  d,  adds, is   ability to negotiate
 technology  contracts is rightly  by its

capacity to  relevant data.

 Methodological 

 arise between claims made by MIT  and their
actual  in this first test of their methodology. One major

 is  way in which noneconomic factors are handled by MIT
in its  planning model, an issue important to ail plan-
ners who seek to quantify planning-input factors. MIT’s treatment of

 input factors reveals much concerning “trade-offs”
among competing objectives of a  One senior Argentine
official  that “MIT dealt with noneconomic inputs 
fully in a  way but did not succeed in treating them success-
fully quantitatively speaking.” That is, although MIT paid great
attention to these factors, it proved unable to express them 

 or to incorporate them  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 distinct   and economic problems) as  into
simulation or model runs. Instead, MIT tried to measure (quantita-
tively-but by what criteria?) what impact on the   or

 universe  hypothetica! outputs would have. He con-
fessed  as to whether they had succeeded in doing this. In 
judgment,  failed at this level, in great measure, because its
experts suffered from “cultural vacuity,”  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  between
quantitative and qualitative measures is meaningless. In the words of

  expert, “Everything can be measured in some way, and
everything is quantifiable-some things with greater, some with
lesser, precision.”



His  raises the  whether any foreign technical team
can    values as inputs and not merely as 

 projected impingement effects or imagined  Perhaps
 car: be managed only  an indigenous team enjoying a

solid mandate from the local populace which is the intended benefi-
ciary of the  transfer in question. MIT engineers are

 skeptica! on this point. Nevertheless, it is plausible to
think that  ability of technical experts properly to assess 

  plural-objective planning depends closely upon their
  of  (in reciprocity-hence the need  legitimacy or

  genuine representatives of the local populace. Nothing
conclusive can be deduced from the Rio Colorado case, but value

 between promises  performance suggest that the 
  outlined merits serious testing by those who profess interest in

 planning.
This  is confirmed obliquely by the opinions of MIT 

 who reported on their preferred criteria for site selection for
new contracts using the methodology perfected at Rio Colorado.
They  to work in a   they are certain to find a high

 of discipline, professionalism, order, and willingness to work.
 they were enthusiastic about Korea, pessimistic over the Philip-

pine\.  why? Because, notwithstanding their declared willingness
IO work in  conditions (in such places, they  as

 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  of their methods are in place: a unified
command in water-agency decision-making within an agency that
knows   it wants and is willing to let the foreign consultant

 act according to its technological and professional exigencies. A
rather strange requirement for a unit that  on the ability of its
model to incorporate social, political, and psychological factors in its

 model. And all cf this notwithstanding MIT’s claim to
have an instrument of transferable technology suited to 
oped countries.

On balance, then, it is clear that one must introduce some
 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  One Argentine consultant
thinks that one “must wait five years  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

 between  and users of technology. This case study
identifies several such sources, even though the transfer on  it
has focused is generally lauded, albeit  as a 
story.”



 2:   in Latin America

   how  reputable company dedicated 
to the    instruments  technology to
its affiliates and clients. The Foxboro Company employs some 

 and manufactures approximately  ,000 products. 
   annual  of  million come from overseas business,
     in the Third World.  which specializes

in    technologies, makes precision instruments
    pressure, and, flows of all types in

  from copper mining to oil refining and food proc-
essing. Most of its “technology transfers” take place directly from

  manufacturing plant in Massachusetts to factory and
              ,  .     I    

  reliable technical services through the ongoing
exchange  documents, access to training facilities, and
rapid  and maintenance.

Foxboro is a well-established, traditional, and low-key company
 top managers arc mainly engineers by training and managers

by   firm takes special pride in its ability to design,
manufacture, and  the most complete line of instruments and

 available to the process industries. Products range from
 temperature gauges to sophisticated analog and digital 

 systems. The approach to  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  coupled with frequent
interviews with  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  responsible “seller”
of 

Foxboro has been forced at times into measures it did not greatly
desire,  as buying a manufacturing plant in Argentina 
Brazil. its first choice in South  (it already has a plant in
Mexico) and a more logical site. But,  the words of one senior
company official,  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  mode of association, although company policy
dictates hiring as many local people as possible. A country’s growth

 in large process industries is the key criterion governing
entry by Foxboro into a national market. Because the firm sells
instruments to  and cot final goods to customers, it must be
constantly alert to any source of demand: large industries with needs



           

   industries requiring high degrees of
     i n   o i l   

    control systems. As   firms
    i n  t h e   S t a t e s .   

 on   part of   a n d  d e v e l o p m e n t  
    are also located in England
   pure research is carried   on

   but major effort centers on perfecting
        p r o c e s s

    !ink  between selling,  and
  my several visits to the main factory

 to  subsidiary) confirmed the image of the engineer as factory
 its own manufacturing equipment and

   i i  ii  has recourse to international
    even  it is not   because of its

  quality. It also advertises widely in professional
  takes  in fairs and expositions. Most   clients,
 are recruited as the result of direct visits by company

officials. The  spends relatively little for commercial advertising,
 to Ict “superior products and unmatchable servicing”

  advertising. In dealing with the Third World, the company
 itself’  above all in hardware.* To cite one 

  not concerned with patents so much. We patent our
 only so that no one else can reproduce them, not so that we

can license them.” Nevertheless, the firm does sell “application
patents”:      to customers  buy a patent for
some  application of a precision instrument.  many
other  the  Company displays no interes! in diversifi-
cation: “We are not interested in owning  plants of

 
Through  mechanisms does the company transfer its tech-

nology? Except for one  contract in Japan, the  way is
 physical shipment to affiliates or clients of microfilm 

technical drawings. In turn,  subsidiaries in the Third
 send  and samples to the  office as part of an

 routine, not to meet the requirements of any written contract.
One  engineer in the head office explained that there are
two schools of thought within the company as  the merits of
inspections for quality control. The first view holds that overseas
manufacturers will obey precise quality specifications without any

 from the  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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   and   the product is not 
 from the corporate design.” So as to ensure conformity to

 standards, “all designs shall be under the control of the
Corporate Development and Engineering Department. 
made by the  manufacturing facilities are to be interchangeable
at a  level to be determined by Corporate Development and

  Marketing and the appropriate production

 Argentine subsidiary pays royalties to the head office
on  designed by the latter. Yet the  also uses 

 not designed by Foxboro; on such machinery,  no
 payments to the head office are made.

 of the company’s dealings in  America  not with
 but with sales and  representatives working on a
 basis. ‘The political context of  transfers

carried out in this  is illuminated by a brief look at decisions
taken during   years in Chile. Although  assumed

 office late in 1970, the Foxboro  had main-
tained   sales  service  in Chile since 1968. By
late 1972, howevet-, the company became convinced  it would have
 difficult time making profits in Chile. The office manager of the

Santiago operation lamented:  new projects were wiped out, we
lost a  contract, and US banks withdrew credits for Chilean 

 firms, which were some of our best customers.“” Neverthe-
less, the company decided to keep the Santiago office open “in the
hope  better days  the future.” An indication of advantages
accruing even to representatives paid on comnissior  gleaned from
what then ensued. Foxboro offered this Chilean national the choice of
a job with the company in Brazil,  Jamaica, Venezuela, or
the United States.  for personal  however, the person
in question moved  Lima, Peru, where he reactivated a 
service operation which had been defunct  1967. In view of the
Peruvian government’s ambitious plans  nationalizing 

 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   and can pressure nationai ‘banks
and other government agencies to get the specifics of contracts
“moving” (these “specifics” including import licenses, authorizations
to transfer  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 
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    argued that if it were true  the
 States could control Chile  its 

   to  Germany from doing likewise through its own
companies’?  how could  working at nationalized
mines  completely sure that ITT did not own stock in Siemens and

no!  gaining, through that company, a different
foothold in Chile once its telephone operations  expropriated?

    here made explicit by  interlocutor is
    counter dependency just by  a! 

  him, it made no difference if a regime  communist,
 capitalist  long as his  and his company’s, liberty to

   The second ingredient of “harmonious 
   added, is the existence of unambiguous rules for

   business. The precise formulations articulated
   person reflect the general attitude of TNC personnel

 in  Third World. Such people resent insinuations that they
arc  regimes: all they ask is “the freedom to do
business according to clearly defined, and observed, 

A glimpse into Foxboro’s flexibility  technology transfers is
  a  to a wholly-owned service-and-sales subsidiary in

  Brazil. The transfer process (from  to clients
 purchase  via  intermediary of 
 on a constant  of documented instructions for assembling,

operating. maintaining, and repairing precision instruments. 
level engineers in most Brazilian process firms read English and 

 enjoy direct access to all the technology. For the benefit 
technicians and skilled workers at the next lower level, however,

 conducts training sessions around four volumes of
master instructions, updated constantly with new technical informa-
tion and  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

 (National Industrial Apprenticeship Service) to send its pupils
to his   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  the government petroleum monopoly. According to this
Brazilian director, a manufacturing plant in Brazil had  (by
early  a necessity for Foxboro. The major contribution of a plant
is not in  itself, he explained, but in improving the

 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.”



Because  depends on large process-industry investments,
 size   potential markets is severely limited.  area manager

for Latin America estimated in late 1973 that the Latin American
market for precision instruments was approximately $35 
annually, of which Brazil would account for $15 million. At one time

 company had captured 60% of the Chilean market of some $3
million annually and more than half of the Argentine market, then
estimated a: approximately $5 million per year. Therefore, in periods
of  or   “‘carries” the company is often a contract

   large state-owned enterprise, as was the case with YPF
  Fiscales) in Argentina and CODELCO
 del  in Chile. One of the company’s main selling

 is that it provides something more than quality equipment or
even  of that equipment. Especially in power industries (the
firm has “instrumented” more than 500 power installations 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  Reduction).

Even a summary  of  approach to technology
transfer would be incomplete  mentioning the impact of even
the  research  in its instruments. One highlight
of my several visits to the home factory came when an engineer
dismantled, in my presence, a liquid-pressure gauge. His gesture came
in  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  Inserted. The diaphragm and the entire gauge roll even under
slight pressure changes. But although this silicone-filled diaphragm is
the key to Foxboro’s competitive position in this instrument, the firm
has  patent on the diaphragm, for Foxboro’s real lead is in a highly

 welding process which no competitor could duplicate in less
than  months. And by that time Foxboro would already 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  is that what  Pact specialists call “modu-
lar” technology is something dynamic, not static. Ultimately, only the
ongoing capacity to register parallel incremental improvements can

 a “receiver” of technology to implement a  of 
gregating technology packages into their component elements. This is

 the most significant conclusion to be gained from the
Foxboro example which, to all appearances, is a reasonably successful
technology transfer.
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 Two: Technology Transfers: Aids or  to Development?

The present example illustrates the criteria of a well-known US
 firm in diagnosing one specific set of technological 

 at  request of the government of Brazil.!’
In the case under  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

 ot Brazil, is instructive on three counts:
(a) it brings to the surface the values of a prestigious internation-

al  firm
 It explicates several assumptions as to development priorities

he!d by the client. the Brazilian federai 
 it raises broad questions as to the “appropriateness” of

decisional technologies habitually favored by international consultant
firms.

One reason for the Brazilian government’s interest in the project
was the desire of the  regime to publicize a  and sensational

 before handing the presidency  to General 
 in early  Contract feelers were first tendered to

Brazilian authorities in 1972 by  Rio de Janeiro office. Food
experts in  company’s Cambridge. Massachusetts, office subse-
quently 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 federal
government also expressed an interest in building central installations
where refrigerated  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
a five-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;  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, I shall confine myself to analyzing elements of the
preliminary study germane to the three points mentioned above.
Afterwards I  briefly assess  operational style 
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 the scope of this single example) in conducting diagnostic activities
which bear on technology transfers to the Third World.

  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

 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

 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

 all perishable 

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

(a) to reduce food  through spoilage
(b) to encourage food production in areas where facilities to con-

serve food are presentiy 
 to provide greater flexibility in the distribution of perishable

foods thanks to refrigeration and frozen-food transport capacity
(d) to create sound  capacity necessary for storing 

pluses so as to control  in demand and/or prices
(e) to enlarge opportunities for farm people to sell their products

in distant markets
 to endow the country with the ability to compete in world

exports
(g) to reduce public  hazards posed by spoiled or infested

foodstuffs
(h) to improve nutrition in the national diet
The Brazilian government concurred in the  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:

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

 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
 now  outside the market economy directly into that

economy
(These objectives are listed in the report under the rubric: “Cold



Pm  Technology  Aids or  to 

 Food  Would Contribute to Brazil’s Development

Which  assumptions pertinent to development emerge from
the report? The arguments used to convince the Brazilian government
that it “needs” a CCFS illustrate the “vital nexus” among basic

  preferred development strategies, and concrete policy
(in  case, a   food conservation). One way to clarify value
assumptions   pose critical questions about declared goals. An-
other  to compare  objectives (either  declared or

 in  by negotiating parties) with detailed targets
   the report and cognate documents. A third is to

 a concrete case in the light of broader criteria, such as those
 in his works on education and health.? Illich

 it  to attempt to satisfy real human
 (like the nerd for education, health, or food) solely through the

 of specific packages of goods or services which are then
 presented to people as “the only  or “the best way”

  those needs. His rationale is that these proposed “packages”
  high  costs or exclude large numbers of “needy”
  effective access to the very goods which allegedly justify

 the packages in the first place. It is instructive to review
  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  fruits and vegetables. Nor can one dispute the
assertion that cold-food handling should be initiated at the source of

 production or that

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

 and/or handling.”

 the vital question is: Who will benefit from all this 
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  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 officials queried on this point replied that the “evening out” of
income they had in mind is geographical: agricultural regions would
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    share of national product than before. 
  no attempt to analyze income-distribution effects of the

 on segments of the population within  areas.
Moreover, it  not   the design system would allow 

  to improve their diet or gain access to better foods.
 one can reasonably fear that an  propor-

tion    for food-growing, processing, and distri-
bution  be  by that “modern” sector of the 

    a  already places many basic
    of reach of all except the more privileged
   population. A bias in favor of meeting. the  Of

 with  or  purchasing power is thus implicit in the
   made of the problem. Moreover, 
 to  arc weighted in favor of “quality” producers, a

 farmers and large agribusiness firms.  
 that  cold-storage capacity for meats causes farmers and

ranchers to suffer, “ranchers who work IO develop a
high-quality hog”; they cannot sell their hogs for a premium “be-
cause the distribution system cannot carry the premium quality

    certainty. because of lack of an
 cold-chain food 

The  employed in the  report illustrates a general
 discussed in   chapter:  that modern 
 have an innate tendency to favor the rich to the detriment 

those in greater need. The fault is not traceable to lack of vision 
 responsibility in Arthur  Little’s professional staff; it is

inherent    technologies consultant firms are best trained to
 and transfer.   recognition by “technology receivers”

in developing countries  the existence of this systemic bias can even
lead them to question the social impact of such proposals.

The  under discussion also favors large-scale investment
and  unexplored the issue of whether smaller, decentralized
applications of capital might  more congenial to the professional
goals of the project. After surveying more   beef-slaughter-
ing   consultants discovered that fewer than  of them

  refrigeration facilities, a deficiency directly related
to the scale of  More than  of the units slaughtered less than
ten   day, and only  had the capacity to slaughter more
than    day. The food experts concluded:

Such small businesses cannot readily afford the fixed investment
necessary to  adequate  or freezing facilities: in the
absence  legal action by the governments, they would seldom
consider such an 

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



         

    agr ibus iness       sma l l
  as  Brazilian government  endorses

 outlook.  judges that, contractually speaking, it is meeting
    relevant point is that the  of diagnostic

  prejudices outcomes. Throughout its report ADL
  emphasis on high technology, as when  are told

 a  provide a  impetus for  technology cattle
     f rom  

     the complete cold-chain food system to
 paid scant  to  needs of poor

   apparently  no thought to the  that
   adapted to  crops and  pow-

      t h e   
    arguing   meat  bc 

   to  export demand. Brazil’s dearth of 
  facilities for frozen foods is cited as proof that

  a CCFS; nevertheless, elsewhere in  report it
  that equipment in cold-chain units is “difficult to

 it is of   The consultants also
      should  consumed by 

  analysis of relative tradeoffs between acreage planted
     for animal  and acreage  to crops

allowing  consumption of   on  food chain. Still
 important  is implicitly endorsed in  statement that

   refrigerated-food  is a  of
   (or    

 is   as part and
     it    international 

and with    non-durable service   the general

  claim, noted earlier, that a  would
reduce Brazil’s need to import food, the report takes it for 
 Rat “imported refrigerated and frozen foods leave  CCFS from
many points in  Nowhere is the  more 

  than  its claim that the CCFS will contribute to
  judged desirable because “inflation has a more

   lower income One cannot but be skeptical
of this  in a document totally oriented toward high purchas-
ing   the  is told that it must prepare for expected

 fot ‘TV  or other  frozen food items.“‘*
  clearly is the conclusion that even responsible
 firms such as Arthur D. Little--whose top leadership has a

genuine social conscience at the international level and whose 
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   they
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locate  at the “cutting edge” of developmental activities, in
practice, according to one  official, their predisposition is simply

 see if we can do a job for clients who have money to pay.”
Many sensitive consultants are aware of discrepancies between

the moralistic rhetoric of “helping” underdeveloped countries
achieve  genuine goals and the commercial reductionism of their
dealings   agencies or  business in these coun-
tries. But such  tensions as those brought to light in this 
chain   to be a natural  of the manner in which

 compete to transfer their diagnostic and prescriptive
 to  Third World.

  discrepancies, which ADL openly 
 the firm remains optimistic about the future evolution of

  consultant firms and less-developed countries.
Company leaders favor regulation-largely self-imposed-of 
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

 application of which opens “tremendous opportu-
nities in  countries.” The real problem here, the company
explains. is to shorten the time gap between the discovery of a new
technology and its  So 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

 the  of their 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  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
“externalities” that are never “internalized” in the process of trans-
ferring technology.) ADL is keenly aware of this danger when it
evaluates the  of individual  in a  country.
While reviewing trends in private enterprise within Brazil, for ex-
ample, ADL  detected  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

One must turn  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 a laudable goal as 
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 of the system is too narrow a framework within
 to   technology. The vita! nexus requires that

  be linked to development strategy and the
basic value options of the society in question. The coldchain study

 how difficult is this task.

Case   Technology,  Values

  preceding it, the present case study bears on the impact of
 in a specific project but in one  of activity. The

  highlight value dilemmas posed by technology trans-
fers in the tourist 

A wide array of technologies is used by promoters of interna-
tional tourist  These include transport technologies, 
relations  image technologies (films on tourist sites; special

  and mail installations; etcetera), construction 
   restaurants, amusement centers. holiday villages,

resort installations of all sorts, recreational infrastructure). 
  financing technologies, and recreational 
 (for  facilities like marinas, golf courses, swimming pools

and for  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

 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  rather than internalized  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  be internalized. The problem has often been ignored,
even by “experts.” To  World Bank specialists, in a 1972
document, defend their policy of employing

the same criteria in evaluating a tourism project as in evaluating a
project in, for example, agriculture, mining or manufacturing. A

 project is considered appropriate for Bank financing
when the economic rate of return is at least equal to the
opportunity 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 



   

edged by recent World Bank documents. The report of the 
  Bank, on the other hand, is  to

these  We arc  therein that tourism brings its own evils
and that three  problems concern tourism in South America:

 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 all is not well even when tourism is  is also 
 by a study, published by the  for Economic 

 and  in which governments are urged to diver-
sify  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   and cultural beauty);
and io grant the public a role in planning tourism so as to protect 

 No industry caters so blatantly to the wealthy and middle
 as does tourism. Worse still, it strives mightily to induce more

modest spenders to convince themselves that they too can afford
“luxury” vacations. Most promotional and analytical literature
stresses large-scale, mass tourism with little regard for 
access or larger issues of social 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  poor countries, that tourism is a
beneficial source of foreign currency. Superficially, this may be true,
but such income is subject to immediate  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  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 local demand for imported
goods. For these reasons, the  foreign earnings from international
tourism are sometimes less than 45% of gross 
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  a



  portion of the GNP and    a
 par! of  labor force. It is often claimed that tourism is

 labor-intensive but the available evidence is not 
   point.”

 there is something particularly shocking about luxurious
 in  of mass misery.  of this  has

 many  to seek ways of “integrating” social remedial
 with their “development” of  resorts. One proposal

 the imbalance between luxury tourism and generalized
 in  terms:

  of Acapulco as a tourist center and as an urban
   has not  balanced. It is estimated
 of   of the port,  live in 

  which are largely without adequate 
  services. The contrast between the low-income sec-

tions and  milieu in which tourist  take place has
 more   in recent years, primarily as a result of the

 in the economic status of tourists and of migration to the city
from surrounding rurai areas. The rapid espansion of the

  and the growth cf the  
threaten to  a situation of conflict.

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

There is no need  to detail the complex  which ensued;
    agency in question negotiated sever-

al  contract modalities with US consultants, at  with
proposed World Bank financing, later without it. The point is that
Mexico’s  chose to ignore structural imbalances resulting
from a defective tourist policy and to deal merely  symptoms.
Tourism revenue in Acapulco had dropped rapidly because the bay
was being polluted by open sewage systems. But for  reasons

 was not acknowledged publicly because Miguel  a 
 of  and   of tourism in his country, owned
 tourist properties in Acapulco.

‘This type of  between developmental values and tourist
technology---at planning and managerial levels-has led some tourist

 to plead for a  tourism” designed to promote the
development of  populace at tourist sites. This  move-
ment has made  inroads in the Caribbean area.  principal
theorist is Herbert  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  
initiai contradiction is apparent in the fact that tourism promotes the



    

values and technologies of  the industrial rich world and 
leisure classes. For  a second value conflict  in the  of
the general populace at tourist sites to control the tourism  “for,
after all, “progress”  depends on the  and leisure of
tourists from other lands. A third difficulty arises from the 
mounted  the tourism industry in order  “industrialize” the

 of  in  ways.
    urges placing   of the
 of  tourist  at  heart of the tourist  

can the  objectives be met’? he asks.  what kind of tourism
   in  patterns? Priority must go to  

optimizing local self-sufficiency, utilizing   tourism) to
 domestic  from local  and  

culture as a valid  of adaptation to   and
constraints.  his 

The objectives or development will include establishment of in-
stitutions and  of cultural adaptation to rhc resource en-

   of  communities. the  
our  in purposes  

The  of tourism   measured by   these and re-
lated  are supported through the energies of  
community in organizing for the  of visitors.

 specific proposals   
 creation of local  national tourism cooperatives; the 

use of  products in accord  local tastes: the  
 scaled  through direct contact  

and   fostering of tourism in rural areas: the provision ot
tourism-related training programs at community and national 
measures to exclude tourism from communities not  it; 
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
 not merely the quantity, of visitors. To increase  real
 of host  (not simply to  the coffers of host

 becomes a major objective.  encourages hospi-
tality toward certain  of visitors who would contribute to
understanding  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

 Much of   aims at 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  serve local inter-
ests.” An eloquent statement of these aspirations comes from the



   unspoiled Caribbean island of St. Vincent,
 Mitchell, who  in 1973:

 of  state,   pardon me,  hope, if I appear
 too   the easiest dollar. The tourist dollar

   not  the devastation    
    people   their soul is no  a 

    visiting.“

    of mass-scale  
     tourism. This is    to

     forms of construction
  which support  development  poor lands 

 upon tourism.   exists.  
  in  reports  private consultant firms, that

  and  procedures are  subordinated
    needs of host  or  of

 nations with “export” tourists. In the hope of 
 to bankrupt philosophies of tourism,  

school  the benefits accruing to tourists themselves
     with

    they visit.  tourism” obviously 
    local  not statically but  a 
  dynamism. Yea  true leisure  of tourists

       for the hosts. ‘This emphasis
    t o     scientists” like

     w h o   
  for the rich in the  of  new

paradigms of   utilization” of leisure time.” As 
 de  and   pointed out. leisure has been

the   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  making all forms other than mass-consumer

  nonviable in countless small and vulnerable
  fact, as presently conducted and financed by most 

  agencies, tourism  institutionalizes sev-
eral  trends, among them:

 excessive dependence on outside capital
 a  of labor  casts nationals in menial jobs and

  loftier mariagetnent positions
 an excessive reliance on imported “international quality”
goods and services

 the  of attractive natural resources for aliens, to 
frequent exclusion of nationals

 the over-commitment of limited host government funds to pro-
viding tourism infrastructure, at the  of vital services to
the  local population
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 legislation  foreign ownership of tourist facilities
 the trivialization of  and  by tourist “images”
which, as manipulated by promotional technologies, empha-
size superficial delights in ways damaging to local identity and
dignity’”

 however, hos: governments are beginning to alert
    value sacrifices  are  when they

   on the terms of the international tourist
And  of them are taking steps to devise 

  and  people in the Third  are coming to
   “poison in a luxury  The chief merit

  tourism” briefly profiled in these pages resides in its
  to show that tourism need not be thus. The choice for

   with tourist attractions is not: Either repudi-
ate    out your culture. Instead the lesson is: Promote a

 of tourism  is both locally developmental and
 enriching for outside tourists.

 Short Cases

  circumstances, preferred  styles of 
  and technical constraints within each branch or sector

of  all condition modes of technology transfer. In addition,
varying  of stability in  also constitute
a major   Although exact coefficients of stability

 be  to specific technologies, practitioners agree that
some technologies are relatively stable, others highly volatile. The
importance of varying stability in technologies is illustrated in the next
two case studies.

Among firms visited by the  ASTARSA  
gentinos Rio de la  S.A.), an Argentine shipbuilder, stands at

 end of the scale-that of stable technology-whereas the Cabot
Corporation, a US manufacturer of carbon black,  in unstable
technology.

A.  Technology: Dredges

ASTARSA, the largest private shipbuilder in Argentina, has, since its
inception in  built more than  ships, ranging from tankers to
auto/passenger ferries and specialized  Other 

 lines include pressure vessels for metallurgical industries, heavy
machinery of all 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  a few years, because the firm’s own engineers,
technicians, and skilled workers are not experienced enough to benefit
fully from  training visits to the plants of their licensing partners.



  needs to renew licenses once these
    firm, which employs some 1,500  holds
   Motors, Caterpillar, Ellicott  

 and   in the  United States;  
  de Traction  and   de

  in France;  and  Thompson in
     Holland.

 it    a  ASTARSA  diversified
    mili tary

  in  to offset oscillations in demand
      lead  seasonal 
        and does not wish  
   portions of the  Its  have

   imported technology and are now able to
    standards set in codes of the American

 Engineers, British  Standard, American
  Interstate  Commission. and 
   Association.

One    the Ellicott Machine Corporation
 in  specializes in a form of technology which is

  the manufacture of dredges and dredging
    d e s i g n , building, and maintenance of

 is    business requiring wide 
 and  varying applications in field work, design,

production, and  Each dredge must, in a sense, be 
made.”  a  firm created in  has representatives
and    Latin American countries.  arrangements
with ASTARSA incorporate several interesting features.

 background. it  be noted  although  favors
licensing in general, it faces restrictive legislation in Argentina requir-
ing that national products be used when available. Therefore, the
company cannot  its dredges ready-made. Even licensing poses
problems  of high duty  and the legal prohibition to 

 certain  parts (e.g., complete engines) normally purchased
 Ellicott from  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  notwithstanding its  to build hulls and
power systems, the company  the technology to build satisfactory
winches, pumps,   dustpan heads, and engines. The
government prohibition on importing engines fabricated by General
Motors and  is  by  commitment to
thr Argentine  that the relevant equipment will be taken
out of the  once the dredging job is finished. (It is current
practice in large  to shift dredges to other sites.) Interesting
procedure:  observed in bidding for jobs in Argentina: Local



    bidders on  jobs,  outside
    licensees to supply specifications and

   as a set of modules and winches.
Of interest    study is  relative ease and speed with

which ASTARSA acquired a high degree of technological autonomy.
  reason is  practically all the technology used is stable,
  it   Shipbuilding employs  product

  in tools and machinery; not in  processes.
   are the key variables,   

 or  of transportation. Ail  factors make 
  And  all ASTARSA licenses include full

visitation   host plants, local capacity to improve upon
  and finished parts has  rapidly.

 its ships with its own technology,  the
 exception of  know-how, covered by the  license, for

  of special dredges. The Argentine shipbuiider’s rea-
sons  importing  are reducible to two: (1) ASTARSA
lacks the market volume to warrant deveioping its own technology
(sales volume is especially vital in the production of capital goods),

 (2) each of its ships must be especially  and custom-made.
  dredge  had to be of the highest
   had to Ellicott.

As a  of general policy,  managers believe
that, in  of joint-cquit; participation, initial technology 
by foreign  should be viewed as part of the 

 payments should be made only   im-
provements. In the case of improvements made  local licensees,
compensation should be made to them in the form of royalty
payments by the original supplier of the technology. They also judge
royalty payments, in general, to serve as counterincentives to

 adaptations. This conviction explains why, in  cases,
ASTARSA has   renew a license; the company would rather

    to find equivalent  solutions.
Overall, both ASTARSA and Ellicott expressed their satisfaction with
the technology-transfer contract just outlined. The general lesson to
be drawn is that such  is quite easy to assure when the
technologies  are relatively stable.

To   the picture, it should be added that Ellicott
 about  of its total business in underdeveloped countries.

 company   in  where no restrictive duty is in force
and where import licenses are easily obtained. Although Brazilian
legislation is similar to that in force in Argentina, the interpretation
given by  in Brazil  much looser.  also does a

 business in Venezuela and Colombia but very little in
other  Pact countries-Chile, Peru, Ecuador, and Bolivia.

 company official. while discussing the criteria adopted by the
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firm in   policy, explained that Ellicott has built
 under  in Colombia because the skill level in that
 is not  sufficient for building dredges.) Generally speaking,

 dredging markets are growing rapidly in many parts of the
Third  especially in Latin America, where large projects are in

    construction, port modernization. 
   beach-resort improvements, and 
   The technological  enjoyed by Ellicott

  in  quality of its dredge modules and the supporting
 to  operations at each step of

   has   production meter 
   not previously available to the industry, such as
    specific gravity of materials being

  production in tons per hour, and total
  material pumped. Ellicott has also introduced a new

 portable dredge which greatly reduces 
   time. At its R&D site in 
    for simulating almost any conceivable

   the basic strength of its
  the company, like  others 

    sectors.  diversified. It presently has
holdings   for railroad cars and wheels for trucks and

 power-control equipment for nuclear generating plants and
  equipment for tension-stringing and construction.

 licensing agreement illustrates 
  which   transfers may take place.

  T ec h n ol ogy :  C arbon  

Founded in 1882, the Cabot Corporation had become by 1947 the
largest producer of carbon black in  United States and by  the
largest in the world: Like  transnational firms, it has

 and now   income from  main sources: 
  (including carbon black), energy, and engineered
    exclusively on carbon-black opera-

tions,   is subject to  and rapid changes. Of
  is the insistence of company officials on the

dominant role played by technological leadership in maintaining a

Carbon black is obtained from a heavy, aromatic, residual 
oil, with natural gas serving as a secondary source (or, as it is termed

 the industry,  More than 90% of carbon black used
goes to rubber applications. A tire for a passenger car contains six to
seven  of  an  truck tire, twenty pounds. Other
uses include pigment in inks, paints, plastics, and paper. In addition
to six  plants in the United States, Cabot has produc-
tion units in  Colombia, England, Canada, France, 
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many,  and Spain.  of carbon black accounts for
almost  of total world production, excluding socialist countries.

         ,       
 is to produce new, quality carbon black from what is called the

 process, which allows manufacturers to phase out the
“channel” process that is now becoming obsolete thanks to rising

 of  pas. What appear to be minor technological 
 often   new products, specifically, varieties of

    or improved applications. Cost competition
     which technological breakthroughs produce

  gains. Process technology (used to prepare the
black) merges with product technology (the resultant black has

   reinforcing rubber or serving adhesive func-
tions in  mixes). Cabot’s research concentrates on extract-
ing  quantities of black per ton of feedstock, on finding 

  for nonconventional feedstocks, and on synthesizing black
from  processes. Pertinent to this study is the effect
such volatile technology has on the mode of transfer nperations to
less-developed countries.

Company  interviewed endorsed,  the view
  subsidiaries are the preferred channel of technol-

ogy  Under  arrangement, “technology transfer becomes
 automatic, and questions of  and royalties become

purely academic.” Government pressure in several  bow-
ever, has led to accommodations. Cabot, accordingly, now accepts
joint  holding 50% equity in Malaysia and Iran, 49% 
Australia.  in   and   Japan. its 
and Colombian plants arc wholly-owned, and the company contem-
plates building a   in  Paulo, Brazil. Cabot fears, 
ever, that legislation 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  this “in order to be able to charge a technical service

 to   affiliate.”
When  their opinion regarding the aspiration of many Latin

American countries to acquire their own  and development
capacity, officials 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



 of that  huge market. Cabot licenses its technology
 in  separate contracts: one for existing know-how. another

 Because carbon black is a “high specialty”
  is  to constant shifts in product quality. But the 

    and iherefore, control over technological
 is the  to market advantage.

  declared that there are three  whereby
 countries may improve their basic bargaining 

 

   negotiaiion  in Japan’s case)
  commercial terms for raw materials (in imitation of the

 countries)
  into  areas of technology development (for example,

solar energy)

 claim  many undiscovered technological “‘points of 
 exist which poorer countries  readily exploit. Although the

company   grant licenses to Eastern European countries
 thev insist   right IO sell in Western European markets,

Cabot   in its ability to adjust to  demands
  types of governments. And notwithstanding-its desire to

retain  control, it praises efforts by Brazil’s National
 for Industrial Property  to set up a computer data

bank on technology.“
The Cabot Corporation exemplifies the  albeit

urbane, sophisticated, and “socially responsible,” international com-
pany. Opinions of its officers here recorded, although personal and not

 reflective of company policy,  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  imply that new ground  for negotiation are possible
whenever weaker partners utilize cost gains realized by scale 

 IO  in   Although volatile or unstable
 may he more highly competitive than stable ones, minor

gains realized therein can be more  capitalized in a broader
market. ‘This explains why the company searches for greater flexibility
in  such gains. To facilitate the  the company grants its
two  laboratories, located in the United States and  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  over technological change is
more vital, in the long run, than short-term profits generated by
diffused technological 



C.  Up  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,   bow a
large R&D installation can be created thanks to  convergence of
several factors: the vision and perseverance of company officials,

 circumstances (in this case created by World War II), and a
period of “icarning by doing,” which holds interesting lessons as to

 alleged difficulty of new technology.
 R&D became a corporate byword, USM bad

achieved  in private industrial research.” One farsighted
official in the company had built up. by the late  a team
of 400 people engaged in research related to the company’s sole
product line, shoe machinery. This official, nevertheless, was con-
vinced that a one-product company could not long survive, and he

 preparing for future diversification.
When World War II erupted, United Shoe Machinery’s research

director, so as to avoid losing those he  “his bright young men”
to the military draft, turned over  the US government  entire
research installations and team. The armed services, along with other
government accepted the offer. The research team, then

 people, later peaked, at   under contract,
the team  everything from gun mounts for B-29s to 
craft computers,  rockets, control systems for torpedoes,
gyroscopes, and  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  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  

 like light spectrums and radiation. Although this kind of
research  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
 its  fields under the pressure of direct 

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



 suits.  priority task was obvious: to diversify the
   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  remain profitable,  decentrahzed

 and  in accord with technological R&D 
 
   finally successful, proved difficult: even

    were organizationally separated from 
 it took  to move  from  development to

 production.  “long and difficult road“ to viability
 a decision, reached after much debate, to decentralize

  itself and to create separate laboratories for each
   major product divisions: machinery, adhesives, and

fasteners.“ Yet, today, a single senior research officer coordinates all
“cross.-fertilizes” the laboratories, and links separate group

 corporate decision-makers. The firm’s 1973 annual
  

a  of synergy in the group’s operations  a machine
    location,   shared with the

   organization, manufacturing takes place wherever
optimum  can be  most efficiently, and the

 product marketed  in the world the demand and the
opportunity 

The company sees the  of Latin America as an economic
 and  “stirring   and  opening of its economic

 as promising signs that its decentralized R&D policy, allied
to a “global 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 

  to eliminate obsolete technology lines and create new
ones quickly. III  view, used technologies are highly appropriate

   countries, but their introduction is resisted by
politicians   reasons. Technology exchange with competi-
tors and clients is like a chess game: “One must be in touch with

 hut not too closely. ‘Keep them guessing’ is the watch-
word.” Their advice to policy-makers in less-developed countries
reads: “There is  way of stopping technology transfe:. Perhaps you
can  these transfers. But if you cannot, don’t try to stop them.
Instead, concentrate your efforts on finding ways of benefiting from

 experience is interesting on three 
 It iilustrates the multidimensional potentialities of having a
basic research infrastructure, particularly its capacity to ac-
quire mastery of unknown problem areas by trial and error.



     

 it points to the  within the firm, of the “Sabato triangle”
strategy-linking policy-makers dynamically with producers
and researchers.

 It confirms the  role played by shifting technologies in
the marketing strategies of a large, transnational 

 company is  articulate than most as to its own role in a
  We are told that productivity 

 is  instrument for achieving economic growth, in these

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

Better  creates more jobs through real economic
holds down inflation and enables 

countries  compete with low-labor-cost nations.‘.

   for Poor Peasants

In  Alto  (Upper Valley) region of central Bolivia, severai
Qucchua  communities are experimenting with new modes of
economic  Small villages clustered around Tiataco and 

 have adopted forms of producer  which depart in
 important  from conventional  Their ap-

proach to   several important values germane to
this study.

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

  of the people has two elements: the 
 of the  potentialities and the cultural values of

  and the assimilation of technology and science
at the  of  cultural deyelopment of the people.”

The two’ villages  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  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



decided in  1974 not to introduce small electrically powered
 into the  The background against which this decision

was made is this: Traditional ovens use twigs and wood gathered
locally  fur!,  such sources are now becoming scarce.‘” More-
over, this   uneven temperatures on the inner surface of

 kiln, a failing incompatible with good-quality ceramic surfaces.
     cooperative had, through simple 

    and workable electric oven. Nevertheless,
   was rejected because it necessitated bringing

     electric generator which only the cooperative
  and which only a very few people could fully understand,

maintain, and repair. The principle invoked to justify the decision was
     are “appropriate” which are in harmony

  Quechua rural values of mutual help and sharing the
  all improvements.  iengthy deliberations, it was
  adopt a kerosene-fueled oven and to experiment with

  improving the refractory (or heat-insulating) properties of
 clay.  reason behind the choice is that all villagers already

 prior experience with kerosene, and even the poorest among
   the kerosene oven.

  principle  departed from conventional norms
 affects  distribution of net surplus

earnings.  again, so  not to create social and economic distance
 the producing cooperative and the larger village community,

it  decided to assign a share of the surplus to all members of the
   belonged to the cooperative or not.

Both principles have been applied in the woo! cooperative as 
    c e r a m i c s . Interestingly enough, the peasant

associations receive partial  funding.“’  the local
cooperatives are fully aware of their need to receive limited “technol-
ogy transfers” from the outside. Nevertheless, for reasons pertaining

   of their cultural values, they have established a
 criterion for exercising control over the entry of outside

 into  community in ways which harness it to their 
perceived broader value goais. The operation is admittedly small in

 and has not yet proven its  over long periods of time.
  nonetheless. it  illustrates an important principle

 in  thcorrtical vein  in this book: namely, !he
  a vita1 nexus among value options, development strate-

gies, and  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  translated ancient
Quechua ideals of solidarity and mutual benefit into a working

 to guide decisions of a  and technological nature.
  it is precisely this kind of approach which is



required even cf policy-makers in macrodecisional arenas. However
modest in scope, the Tiataco-Huayculi experiment is qualitatively
important and has value  others as a paradigm.

  Experiment in Transferring Technology within a
 Country

Several  tried within  United States to transfer 
 from    activity to anothe  shed  on constraints
 in  countries. Especially interesting is the 
  program conducted by the city government of Tacoma,

  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

 transfer of technological innovations made in the aerospace
industry to  municipal operations as firefighting, 

 personnel management,  information 
terns, and, law enforcement. Dual emphasis is placed on adapting
hardware and developing new operating procedures.

‘The  is described in publications issued by the office of
Tacoma’s   A few of the principles which
guide the  One program are worthy of attention. According to
joint  the  technique for achieving technology transfer
from the Boeing company to the City of  is the “process
approach.” City personnel and aerospace technologists work together
to  mutual confidence. Out of such daily contact come
projects and applications which are simultaneously important to the

 and lie within the company’s technological capabilities. The city
has learned that it is  to have technology salesmen look at its
needs; what is  is daily proximity and collaboration between
technologists  the transferor company  officials from the
transferee city government. Most important, the  company
must share the financial risk of shaping,  adaptations
which  be used by the city. The city  not purchase new
technology unless the supplier has successfully harnessed the pre-
existing technology to some city operation, with clear indications that
money  be saved or efficiently increased.

A wide consensus now exists that technology  by
 industry in the  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 
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  United
States, technology transfers do not function simply on commercial



marker lines;  subsidies and deliberate policy 
ore  All  more reason why promoters of transfer in 

 countries should recognize  role of deiiberate 
and  allied to subsidies operating outside pure
market mechanisms.

 policies are discussed in later chapters.  they
    must be made to assess the price paid in

 dislocation and human suffering by “receiving nations” for
 technology transfers. This assessment, however tentative, must
 into  the constraints at work in the mechanisms and

   transfer from industrial to Third World
  mechanisms have now been examined, as have the

 employed by  corporations as suppliers of tech-
nology.  the case studies concretely illustrate the workings of

 mechanisms and criteria. The high price paid by Third World
 for technology transfers is the topic of the next chapter.



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 all levels from the pre-investment
phase to  full operation of the enterprise, at about   billion
in 1968, and further calculates the cost to be growing at a rate of
about 20 percent a year.’

 estimate is probably too conservative. An editorial in the
 newspaper A  do  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  lower costs. Many measures adopted by  Pact
countries are explicitly designed to lower these costs.’ Financial costs
of technology are  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 altogether, these costs must be carefully weighed when
decisions are made. Special attention is given to ‘the following
considerations in evaluating social costs of technology transfers: their
degree of compatibility with development goals,  impact on the

 for greater autonomy, conflicts over equity and social justice,
the creation of jobs, and considerations of ecology and demography.

Compatibility with Development Goals
Technology Transfers: Aids or Impediments
to Achieving Basic Development 

The relative priority of goals any society pursues in development
is central. Although general statements of  are found in 

123



   practice  make preferential choices indicating
 which categories of people    typical

   IO accrue. For instance, if a policy of favoring
 industry is adopted to the relative neglect of agricultural

 it may be that importing “high” technology from 
 corporations  a channel of transfer fully compatible with this

 If.  the priority development goal in  X is to
   social classes, importing technology via
  may prove contrary to the desired objective. The
 is  because national deveiopment  often

  priorities behind generalities about higher material
 and  for all whereas, in fact, they favor limited

 of  population.
  usually sought by development planners and

politicians is to  their country with 
 schools, an efficient public bureaucracy, statistical services

and   administration, good roads, electric  potable water,
and communications systems. But countries vary in their preferences

    of concentration of infrastructure investment. If the
 is  to  widely, to  secondary and tertiary

urban poles of  and offset  exaggerated pull effect of
   then conventional technology transfers will prob-

ably conflict with this goal.’ The reason is that  prefer to invest
where modern   exist, and they are enthusiastic
about the “small” markets found ‘in many underdeveloped areas.

 their reluctance to invest in secondary or tertiary poles. Even
  role is simply    to  clients, large
  large-scale national   do prevailing modes

 technology  place obstacles in the way of decentralized
investment policies by  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 

A third developmental objective often explicitly or implicitly
  planners is the    among their

populace. Literacy campaigns, the educational system, and general
dissemination of  images of the good  (smaller families,

 spacious homes) are designed to change people’s aspirations,
 and behavior. Yet influential decision-makers often 

assess  “coefficient of impingement  values” of their  or
campaigns.  options of “modernizers” within a country, and
the popular reaction to their choices,  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 
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  is  importation of industrial  from
  consonam with this goal? Two issues need

to be examined: (aj   in the locus of balance-of-payment
   substitution  payments for  and

(b)  bias  a certain kind of growth inherent in competitive
corporate  How “self-sustained” can  be if it
depends  massive imports of technology for its dynamism? 

   imported before  can be produced locally?
 means produced under national control for

    produced at  installations 
    of outside firms. Steps for creating research

and   in underdeveloped locales are proposed in
   pertinent point is that a high price  paid 

  in part because the factors  make for
  arc  reinforced by continual 

   suppliers of technology. Robert  
    of technology has proved to be a  and

 mechanism In the preservation of structures of dependency
i l l     s u c h  a n   i s    

      from  commercial modes of
   sold by  favor growth 

  and built-in  Each of
    to   and inimical  

 of  justice.
   is   her widely professed 
 Yet is is  can contribute 
      Secretary fot

Technology in  Ministry of  and Commerce, has
declared that   does   to be abie to reduce

 or  but mainly in the
tertiary (services)  of the economy.” Therefore, he concluded, it
is futile to advocate labor-intensive technologies for industry. To

 such he added, would simply render Brazil 
 in world markets.  least Mr.  recognizes a

   job-creation as a  objective and
  transfer practices oriented away  
  I   Brazilian case, one  point to an

inconsistency    overt employment policy and its
 to  Any  if warranted at all, must be

  both. One   however, as to the capacity
  (manufacturing) sector to create new jobs at the rate

  yearly, as  in Brazil’s Second National Development
  Brazil’s recent performance suggests that employ-

ment policy is adversely or favorably  by the mode in which
technology is acquired from abroad.

The economic   disparate sectors and  within
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;: cou::tr\' •.>lien cunqtJute> an important objectiH' of national dcvel
upn:cnt ~.t!.1tcgir:s. Jt', howev~r, no energies are spent to create ··ap
prnpriatc' · tcchlwlof:' with a high incidence of sectoral or regional 
facio; cun1pe~ition~ this goai turns out to be rnore rhetorical than 
real, c>peciallv if agricultural technologie.s need to be locale-specific.' 
(Jv·erqandardiza: ion i' both economically disastrous and culturally 
dc,tntcti,,·. Therefore. if overall co>ts of technology arc ..:akulated, 
(IUtlyin~~ n.'~inn-., or \\l'akcr ~ector-.. of the cconon1y cannot be sacri
!icnl. lJnfununatcl\. t:vcn wiihin the agricultural sector, conv·cmional 
biri'<:s !';t1o:in~ the ia:-ge scale readily win out. But large agribusiness 
tl'·!J,wlugic·s may hinder the "modcrni1ation" of areas hc!!er suited 

cnliiOiltically :utJ .,..1ciallv--to smaller-scale fanning. Thus habitual 
nwdc·s of tcchnolo!!Y acquisition from abroad conflict with still 
;1nutitn rkv,:loptncntal objccti,c: bringing economic dynamism 10 
fJuor,·r uy,nl·u!ntral rc.!!.ions. 

De' clopmcnt planners usually advocate industriali::.ation and 
Cllf>iwl accl!llltliarion. A few countries, such as India, Brazil, and 
Iran, aspire to hecome major actors in geopolilical arenas, an 
rllll hit ic'll which p:·opels them ir;to seck in!! certain categories of 
IL'cliil\llO!!Y cl\CI' other;. India, for example, "ant> an autonomous 
111tckar capac:llv; Bra;il. the infrastructure needed to produc~ sophis
tic·;uc·d 1\Capotts. l~til the channeb of technology ;.~<:quisition l\hid1 
lead to influential .status as a global military or political ac:tm favot 
tl1c 12rcat pnv\cT> "hich already hold an ovcn,·hdming ad,·antagc in 
tltc sale of arms. 

A f,.,, Third World coumrics include wider political participalion 
of their pc'orde among their de,elopmcnt objcc:ti,·es. The Iranian 
go,crnmcllt r~ccntlv si[!ncd an agreement with Stanflnd University 
callin!' for the inq;tllation of locally oriJltin!" satdlites w pro,·ide 
instant ccle,·ision and telephone commcnications !0 20,000 viliages.' 
These fac:!ities. it is claimed, are to be used for educational purpases, 
the ~<l'ionale being that communication with events in the outside 
work' is an important means for rapidly "modernizing" adults and 
chilorcn in remote hamlets. Y c:t the perilous ease with which such 
l·acdities can be used for political surveillance casts a dark shadow on 
the project and raises moral doubts as to its advisability. In this, as in 
myriml other cases, technology transfer exa..:ts a high price. 

The i ,q of Je,clopment objectin~s affected by the manner in 
which forcic!'l technology is imported can be expanded to inciude: 

• bcconting a more efficient produc,'r 
• reducing dependency on the outside 
• eliminating absolute po,erty and relati\e deprivation of poor 

tna~~ses 

• achieving ;reater social justice (expressed as proportionate 
shares of total assets, income, gross national product, social 
services, etcetera) 



      

   e m e r g e s     
   p u r r  o f      
    

 of   and  Ind i rec t

if  technology transfers can
        

     the acquisition  foreign  runs
 counter to   objective, as when a decentralization ot

  poles” policy is sought. In these cases success is
 by importing technologies designed for large-scale, 

  ions  are wasteful,  and  in
   other  prevailing modes ot

 acquisition frustrate  goals indirectly by
 a disproportionate share of scarce public infrastructure

 ‘This is  case in  There, in order to subsidize
  on the international mar-

ket”)  industry,  government has   sums in 
  in transportation,   
 import  and   These sums are thus 
    congenial to other categories of productive

 This is   complaint voiced by promoters of rural 
   arc  if  by  of their due share

  
 third way  which standard modes of technology transfer

interfere with   is  building into the change
process  of too high a social cost for the achievement 
certain    case is once again illustrative. No one

  the country’s spectacular aggregate economic growth in the
 decade. (The World Bank sets Brazil’s  annual growth rate

[in GNP per capita) for the years 1965-72 at  With population
  at an annual rate of 3.2070, the gross rate of growth

 at  high by any standards.) 
the elections of  November 1974 and subsequent political events
have  a widespread feeling, in Brazil that the price paid for

  i s far too high:  censorship and repression;
“selling out to  the neglect of the poor North East and the
agricultural sectors, generally to the advantage of the already rich
Center-South  areas (around the so-called “industrial tri-
angle” comprising the cities of Rio de Janeiro,   and 

  and the placement of the  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  fall into special pleading when evaluating the respective
“human costs” of competing development strategies.” If, however,



those who are called upon to pay the price repudiate it, then that 
is clearly too high.  pursue social benefits at  price is  assure
that  benefits will cease to be beneficial: there are cutoff points
at  the price paid is too high.

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

Technology Transfer and Social Justice

 greater  or  for the  population of a
country is rarely a priority goal set by development planners. It is
praised rhetorically, but in practice, as judged  from budget
allotments, it is unimportant in developers’ minds. Of course, there
exists no  or simple, yardstick for measuring “just” develop-
ment, but in general  true social justice embraces at least three
elements: equality, equity, and  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  of the fruits of progress, and institutionalizes the
concept that respect  be shown by leaders for the  of the
people at large. Without my analyzing in theoretical fashion 
requirements or the  foundations of societal justice
(others have done this well”),. WC  *understand that on? is entitled
to ask: Who benefits from technology transfers   to firms,
laboratories, universities, and governmental agencies in less-devel-
oped countries--a handful of privileged professionals or  num-
bers of  populace?  there lie ready at hand no
statistics  to those cited by Robert  when he
launched the World Bank on the course of attacking poverty in the
lowest 40% of the  World’s  Little empirical
knowledge is available to help  determine who truly benefits from
technology transfers; we are  to reiy heavily on an analysis of
structural trends.  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

  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  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



most  need.  only follows, then, that transference of 
technologies impedes    nothing  en-
hance it and, furthermore, by  off resources for  pri-
orities.  transfers, as now   tend only to 
the  position of those “benefit” directly from them. 
by bettering the relative position of those already favored. they
worsen inequality. But  exists at many levels:  in-
come,   opportunity.

 terms of assets, technology benefits primarily individuals and
institutions ahead:: in control of large amounts of resources. Expen-
sive   he afforded even by poor firms, let alone by
individuals,  product:; and services facilitated by technology enter

 the  of consumer goods,” to use Celso Furtado’s phrase,
 can only be purchased by the rich  of poor societies.” As

for levels of income, technology transfers obviousiy reward 
chemists, and technicians  generously than the unskilled and, a

the unemployed. At the level of opportunity, the issue is
 to the overall educational and training systems entrenched in

given societies: that is,   systems are exphcitly 
with a view to making them equitable in less-developed 

 in most cases will be  by the
tiny apex of the  pyramid.

As one turns to degrees of  in technological 
cation, design, and operation, it stands out clearly that modern “im-
ported”  ‘exclude, by definition, unskilled workers.
Nevertheless, most plant managers and personnel officers interviewed
in Latin America declared that the mere  from  of
a new technology-be it a machine or some piece of 
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 
tion,” that is, a familiarity (diffused   general work
force) with machines,  and chemical processes upon which
engineers and other specialists depend.

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

 and Jobs

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

I 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 
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 be:  it was one of the most modern in the world. I 
 you go on, can you tell me what’s  

because as   through here there were armed guards 
and you are beleaguered by hundreds and  of Afri-
cans.  “Oh,” he said, “take no notice of that. These are unem-
ployed chaps and they hope that I might sack somebody and give
them the   said, “Well, as you were saying, you have 
of the  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; I am
going to get it down to three hundred and fifty  I said., “So
there’s no hope for those chaps outside?” He replied, ‘“The peo-
ple demand perfect products and these  don’t make
mistakes. My job is to eliminate the ttuman factor.”  then asked,
“Ii you make such a perfect product, why are  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.” 
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 this tale, nor are all stewards of machines enioined to 

 the human factor.” Yet no greater source of  pits 
deveioped countries against suppliers of technology than the issue of
job-creation: this is the omnipresent abrasive. Arguments are often
phrased abstractly around  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)?  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 
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  dictated by a desire to keep costs at 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

 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]



 High Price of  

produced in  plants as well as in capital-

p a n t   t o  b e  

  the scale of  does not
appear to be  to capital intensity. The most significant 
affecting the  of  seems to be the 
position   firm.   brand image is the basis  competition, a

  capital-intensive.  on the other
hand, price is the b  of competition, pressures to reduce costs
drives firms to a more   Plant designs are
influenced by the desires of managers not to have to  large, and
unpredictable, labor forces, coupled  the bias shared by most

 for sophisticated equipment.  When  from competi-
tion is weak, these managerial and engineering criteria play- a domi-
nant  in  choice of technology. The obvious lesson is that the
selection of  by firm managers is dictated by many criteria,
some  which have  to do with the minimization of costs or
the  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  available to the government of Bangladesh
in the late  for  irrigation tubewells illustrates the
principle. External financial assistance was available and, although
detailed cost-calculations of several types of tubewells were 
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 capital-intensive, less-than-
optimal well. Thomas explains why:

On balance the arguments for the low-cost wells over 
and high-cost, appear impressive. With low-cost wells, economic
return is 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  with per-
cussion (or jet) drilling, brass strainers, centrifugal pumps, and
low-speed diesel engine represented the logical  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 

What tipped the scales was not economic optimality-or even con-
formity with government policy--but the “organizational 
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 of rhe implementing agencies,  the aid-donors.““
And  a  satisfactory, instead of the best available,  is
accepted because it is familiar to the agencies involved and because it
minimizes risk.

Thomas’s conclusion sheds light on procedures  by most
 of imported  in underdeveloped lands. Whether

 be private firms or public agencies, their desire for organiza-
tional control. their compulsion to minimize  of failure, and their
infatuation with “modern” technology all weigh heavily in favor of

 adopting technologies which recommend themselves on grounds
of job-creation.  in the final instance, the decision relative to
labor intensivity is not itself technological: In most cases where choice
is    are what will influence the choice of a tech

 which ultimately “proves” to be job-creating or 
 Thi: does not mean that any given  is, in employment

terms,  it does mean that nontechnological values
 bc asserted and  into the decision-making process if 

creating technologies (assuming that these exist and are rationally 
 are to be chosen. Required is an unflinching commitment by

planners to  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  /inks to alternative sources such as Singa-
pore, Taiwan, Hong Kong,  the Philippines. Here lies the key to
using   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 a seminal essay by Friedmann and  Their study is limited
to labor-absorption in  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  urban employment structures into categories each
having diverse capital requirements, production and productivity
scales, ease of access, income-generation potential, and labor-absorp-
tion capacity (measured in percentage of labor  The importance
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 this classification  in the policy measures  by a 
d a w n    urban  force into:   

 iii  city’s “Stree t  (the individual-enterprise
     of  persons: handicraft

workers; street traders, vendors, and service workers;  construc-
tion workers; persons engaged in underground occupations-pros-
titutes,  beggars, police  dope peddlers, pickpockets,

 those employed in the  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  working    sector (workers in larger corpor-
ate  large family  government bureaucracy,

 and liberal professions). One major difference among
these  is that the actors in the first three mentioned are for the

  self-financed, whereas those empioyees within the corporate
    government revenues, bank credit, or cor-

porate profits.  as a result, capital intensity (and therefore
labor productivity) rises progressively with each step in the 

A more important distinction, however. is that each of three
self-financed  sectors functions as a distinct subsystem of
the  economy-characterized by its own economic attributes?
social  and ethical rules-while the corporate sector enjoys
the legal protection of “the system” (labor legislation, social security,
and   in a measure far outweighing that extended to the
“lower” sectors. income gains in the two  sectors and the 
protected portions of    sector are precisely those which
are  dissipated  new arrivals to the city. The main ana-
lytical conclusion reached IS that

if the lower two thuds of an expanding urban population are get-
ting progressively poorer, the upper one third and, more 

  less than 3 percent of the population who derive their in-
comes from the P/M-subsector (professional and 
personnel),  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,  to be solved. Only in such a
context can efforts  as those made since 1969 by the International

 Office  policy beyond palliative treatment of symptoms
and offer hope   Robert Theobald, author
of  goes still further and deems even concerted
action to be  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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 are   is because require
  who were coming into the cities. Today, on the other

hand,  is  advanced that  if 
takes place it  very few workers. Yet we are  trying 
get full employment instead  accepting that today our 

 to break  links between income and employment, to
recognize that we must treat the problems of production and the
problems of distribution of  as separate problems.”

It is   to try tc  jobs, because the only
way  create enough jobs is to accept a  level of productivity
in the economy  will not produce enough basic goods for all.

 he concludes, let societies.--particularly  
 the most modern technologies in order to produce as

 as possible, but  them also simultaneously provide  form
of  income  all their members.  insists that the

  based on abundant use of fertilizers and pesti-
cides, cannot solve the problem of increasing food supply for 
poor. He prefers using “very high-level technology involving nuclear
reactors,  where it is necessary, and chemical 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  can  to the  of 
society of enoughness in which  will accept rhat too much is just
as  as too iittie.  His prescription, in short, is to attack

 unemployment problem by ceasing to treat it as the major
problem to be solved. His preferred solution is to maximize production
and so  distribution that the basic needs of all are met inde-
pendently of their desire or ability to work at a paid job. This strategy
has never  seriously tried in any national society, but it does intro-
duce in&o  policy-thinking critical elements as to the 
between technology and job-creation.

Paradoxically, Theobald’s “radical” view  the more 
 position expounded by Oxford economist Frances Stewart when

she reminds us that “the most  technique in the short term
may generate less employment in the long run than alternative tech-
niques. Future  depends on future levels of investment, as
well as the capital  of techniques.“” But  pushes
still further by arguing that short-term concentration on labor-saving
technologies can produce neither the desired long-term 
nor the  productivity to meet the basic needs of 

Professor Stewart raises an interesting point  total
costs of iabor-intensive versus capital-intensive techniques. After
noting  working capital is an important aspect of capital costs
usually  in discussions of the question, and that 



   o f   

capital   widely according    operation,
  labor  she concludes that these  “are

likely to    for the most labor-intensive 
If this  indeed the case, then  

mav   to be also capital-intensive. Other widely neglected
 shr adds. are the  between urban and rural

choices of    and the importance of income
 in the   a production site as affecting choice of

 with a   product differentiation designed to meet that
  elements    however, in the face

of a larger  that “the transfer of advanced-country
technology is in iarge part  for the  
problem.“‘” Such technology has not only limited the possibility of

   has   create a demand for more jobs in
 ways:   (medical technology)

and by  an  in aspirations (media technology). 
this    of any LDC economy should render appro-
priate  is, labor-creating)  profitable. Like other
students of the question,  concludes that job-creation must be

  by overall  strategy, of which direct
actions on technology are but a part. Unlike Theobald, she accepts the
possibility of   in various countries by allying

 technology  with restructured   and
 institutions.

What  emerges from research on the relation between
 transfer  The answer is that current

patterns of transfer  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 developed countries, by altering the 
system in  from larger social  These larger
changes bear on  incentive systems, research  educational
structures, tax policy, political decisions regarding the type of produc-
tion to be subsidized and otherwise supported,  strategies for
locating productive investment in optimal patterns. Employment is a
choice  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  who will pay that price-those  able to afford it., or
others. At present only the affluent can afford  luxury of being
unempioyed.

Other Casts Incurred in Technology Transfers

Thus far I have focused on the high price technology transfers impose
on poor societies in three domains-development objectives, social



justice, and employment. There   other social costs,
however, and significant among them is the sacrifice in  

  results from the tendency of modern  to
standardize  processes, aspirations, facihties, work styles,
instruments, and  modes of living.

  is difficult to maintain in conditions of rapid
  among subnational groups. Indeed one of the

  social effects of the dissemination of Western
technology is the homogenization of lifestyles., Standardization is
evident not only in airports, hotels, and tourist  but also
in industrial parks, residential suburbs, supermarkets, clothing,

 of food consumption,   of professionals, and
 domains. Theorists of leisure like Veblen,   and

 long ago called attention to the role-playing “emulation”
of the rich by the poorer  But  

 not only recondition psyrhes; they also alter the basket of
consumer goods concretely available to large numbers of people.
We  read, for instance; about  American consultant firm’s
preliminary plans for satisfying (if not creating?) a mass market for
US-style TV dinners in 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  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  for old products which
are only slightly 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 
far away via expensive airlines, and so on. Thanks to its influence on
the aspirational content and schedules of large  of  and
potential purchasers, modern technology (particularly advertising
technology) deeply affects popular cultures in most less-developed

The  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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  Technics  Civilization.   attributes a
  in   to the technique par  the
 Yet the elements related to work and leisure are far more

 of a  than many of the externals  visitors
emphasize:  dress, exotic music or festivals,  wares
artistically  at itinerant fairs. (As one member of the 
Parliament  ii,  after all, is about people and patterns 
everyday  monuments and souvenirs.“““) Some procedural

 are doubtless inevitable; but development planners, as
they make their choices, should beware  the high price on cultural

 exacted by modern  If they are truly concerned
with preserving   they must  machinery and
other  technologies which protect diversity. Their deci-
sions have  bearing not only on the quality of work and its
meaning in people’s but also on their patterns of consumption,
the degree of urbanization deemed acceptable in their  and
the scale of the institutions they will choose. These are the vital loci
where  survival will be assured or lost (which is to suggest not
that the fine arts are inconsequential but simply that they are easily

 to the periphery of cultural values, or themselves altered,
when technology sets the pace in daily living).  do the values

 by modern technology so quickly assert their primacy,  win
 as in  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  
 festly, this standardization is not always or necessarily to be regretted.

Yet, if one accepts the view that such elites increasingly constitute the
“significant others” to which masses refer in their

aspirations, one is less than sanguine about the  over the long
run, of a  of rich cultures.‘” One may continue to meet in 
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, all
the more so because most education ministries in poo countries have
themselves joined the race to harness technology to  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  wherein transferred technology  a price
from  societies is that of ecological integrity. Since

 United Nations Conference on the Human Environment in
Stockholm, a  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  its race to  Conversely, we are
informed by others that rich-country  are  
“exporting pollution” to  Third World and  the protection of
the environment is a  poor countries cannot afford. The gap in

  of rich and poor nations is laid bare in the list of
 adopted by the  Foundation (Argentina) in

response to  models of limits to growth.” Rariloche’s
assumptions  

 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  being has  an  level of life.

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

(3) It is neither possible nor desirable  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

 compatible with its environment.,“’
 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  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  that poor countries need to increase their
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  as   mass misery; no informal  of
rich countries should dictate which growth  are  for
any  Third  leaders neither deny nor ignore the  of
the ecological problem, but they do resist rich-world diagnoses 
prescriptions.

 cooperation is not precluded by 
Worid  they claim the sovereign right to define 

 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  topics is viewed as a smokescreen behind which
the privileged  continue io domesticate Third World development
aspirations. An examination of policies in individual 
however, displays bewildering variety: There exists no uniform ap-
proach by less-developed countries to ecological dangers, and some
rich-world  of the problem have recently incorporated

 of Third World themes into their diagnoses.”
Many Third World  want rapid industrialization and are

 unconcerned about pollution or resource depletion They
welcome investors-domestic and foreign-even when these flaunt
their disregard  ecological integrity. Ideological preferences affect
positions taken by nations on ecology issues. Within the United States
some critics contend  environmental irresponsibility is directly
traceable  capitalists’ disregard   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  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  socialist god. The fetishism of
commodities which Marx condemned as a feature of capitalism
is  as strong a force in the socialist world as in the 

China, on the other hand, rejects mass consumerism, although it
seeks growth in  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  ecological
considerations in its calculus of social costs. As Orleans and Suttmeier
write, China’s insistence on social justice in conditions of great



   it to be protective of all its resources.‘”
 it     products rather  throw 

away; it will minimize waste.
 less.-developed  one discerns a similar correla-

tion between the option for austerity, understood as sufficiency for
 and the degree of tolerance one shows for ecologically damaging

practices. Those countries which choose the capitalist road to indus-
trialization  rapid aggregate growth argue that their initial levels of
contamination are low and not too  Yet the problem has

  proportions in such urban centers as Mexico City and
  that one is skeptical about these 
The ecological argument lends  to many  however. In

Puerto Rico it. served as  point for diverse groups-partisans
 independence, church organizations concerned with pollution and

social justice, native industrialists eager to counter the power of
foreign investors, and members of opposition parties in search of an
issue  embarrass the government in power.” They merged forces to
resist  opening of two large copper mines on the island by
Kennecoti and  Metals Climax, Inc. The fight later shifted
ground to the desirability of building a superport for oil tankers on
the west coast,.  linking ecological damage to social justice
and the low general benefit to the poorer populace were employed in
both cases against the respective claims,  on economic considera-
tions, of the companies and  government.

No general 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  land, and the extinction of living species. Apparently most

 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  are constrained by more
stringent legislation, better-organized public opinion, and the greater
need to project a public image as “responsible” investors. Otherwise
stated, foreign investments  technology transfers exact  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  Certain countries,
it is true, are generously endowed with water power for their energy
needs, while others have  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



    

 serious  In its simplest terms, the argument is 
   eventually run out. And because nuclear  as a

source of  is both expensive and dangerous, solar energy and
nuclear fusion are proposed as alternatives which are both iess
expensive, in the long term, and  to inexhaustible. 
native-fuel possibilities have recently been under study in a variety of
underdeveloped countries, including at least some (Bolivia and Saudi
Arabia) where petroleum is  There is no  to doubt,
therefore, that before many years  passed suitable technologies

 solar energy and nuclear  will become available.
 Third World  are well advised to assess the

present price they pay in  sacrifices attendant upon 
related  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.  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  on who benefits from the services they
allegedly provide, on what proportion of a government’s funds 
channeled to developmental purposes as distinct from weapons, and
on the degree of educational and recreational autonomy any society
can maintain. The task of measuring and comparing social costs
incurred in  acquisitions from abroad is no less complex in
these domains than in those of industry or employment, altho 
these costs are perhaps more visible in the latter realms.

This  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 all

 One great merit of the  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 

 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  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.
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 lowering unnecessary   social costs are  
required in Third World countries. Part Three, accordingly, inquires

 the content and the context of suitable technology policies for
development.



Part Three: 

TECHNOLOGY 
POLICIES FOR 
DEVELOPMENT 



After exploring the value content of the technological universe and
 ways in which technology circulates from rich to poor societies,

this book now inquires into questions of technology policy for

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  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  fail unless it 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,  and financial infrastructure, overall incentive system,
attitude toward outside agents, degree of  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.  warns poor countries that the
international relations which draw them into the orbit of richer
countries pose special 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  technology
transfers from rich to poor. In   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

 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-
quences abound because they lack a well-articulated technology policy
-which links development objectives to the dynamics of technological
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innovation    patterns of transfer. 
 in the Third World need to reflect  on 

   strategies, that is, on  basic
value options of their respective societies.  options. as 
relate to development strategies, constitute the  of Chapter
Seven and prepare the way for outlining  technology policies
and practical  of implementation (Chapter Eight).

 however, are never framed in a 
  respond  myriad forces originating outside national

borders.   Chapter Nine explores the impact of the changing
international order  Third World technology   and

 vie for legitimacy in global forums where 
 arc  A plethora of  model- for a new

 order is proposed. The purpose of this  is  
   analyze these alternatives but to   values of
 actors in  international arena and to reflect on new forms of

  required if changes in the  order are to
foster sound development.



The risk of oversimplification is  in any classification of 
 strategies  to planners. Much confusion

results from debating at levels of  which render comparisons
meaningless, as when some  speak of an urban  a rural
strategy or one aimed at growth against one stressing  redis-
tribution. Ey definition, however, development strategy  the

 of  changes amenable to  and stimulation. Thus
it  greatly which basic images underlie one’s diagnosis of
underdevelopment and view of the development process. Marshall
Wolfe, a social planner with the United Nations Economic Commis-
sion for Latin America,  three basic images of the develop-
ment process, to each of  corresponds a preferred. strategic
path.’

A first  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  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 all
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

 caused by the endless jostling of competing groups for



position. This pyramidal image  both to domestic class rela-
tions and to  distribution of wealth, power, and influ-
ence. Conservatives accept the image both as a portrait of what is and
as a  defense of what ought to be. Revolutionaries, in turn,
while conceding that the  exists, deny its legitimacy. They
seek to alter drastically the configuration of the social structure so
that no  privilege group, old or new, can rise  the top. Their
goal  IO stratify society so that there will be no “top” where some
privilege  can gain solid footing. The  strategy of

 group flows largely from its own diagnosis, resulting in a
decision either to engage in stable, incremental problem-solving or to

  problem-solving to the radical alteration of power
 rust  

 third   Wolfe’s  portrays the development
process as an apocalypse: what Robert Heilbroner 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  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 
human freedom or even to human consciousness. This third imagery
rejects two basic assumptions which  two views, notwithstand-
ing their  divergences, hold in common, namely, that long-term
growth in production is good and desirable and that  has an
unlimited capacity to solve  problems-even those it helps create.
Like the others, this third view prescribes strategies consonant with its
diagnosisand posits criteria for deciding which  tasks are
primordial. The stress is on renewing depleted resources, achieving
zero population growth, and harnessing technology to a steady-state
economy.

 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 goal is effective
equality in modes  or lesser participation; for still  the
basic aim is to assure the planetary survival in modes which salvage
human liberties. The three images are not mutually exclusive, nor are

 always found in their pure state. Nonetheless, Wolfe’s 
helps to focus our attention on classifications which transcend purely
ideological or programmatic preferences. In 1972 Mahbub  Haq, 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
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its ability to close the gap or between the degree of class stratification
roierated and a country’s degree of success in solving its

 problems. Thus although the People’s Republic of China
has introduced  equality, socialist Algeria has not done  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 crucial than   it  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  mode. H o w
benefits are obtained is as essential to defining development as the
fact   are obtained. This is not to gainsay the importance of

 sought--greater material welfare, higher production and pro-
ductivity, more efficient institutions, the growing ability to sustain
dynamic economic performance. Yet it matters  how these
gains are sought or obtained: in a pattern of high, or of low,
dependency on outside powers; in a relatively equitable distributional
mode or in ways which enhance the privileges of favored minorities to
the detriment of needier masses; in a paternalistic, impositional 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  must enhance their ability
to participate in decisions affecting development. All these values

 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)?

 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.)

 social classes or interest groups  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  above will be judged acceptable?
 What measure of self-reliance or dependence on the  is
permitted or encouraged?

 Is 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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 answers to these questions form a systemic whole which
 i n  a  development strategy. Although

  on ail points are important, it is pedagogically useful
to focus on a few of them, specifically: integration with outside
systems (the international market or big powers), the degree of

 and self-reliance preferred (both as regards outside 
  within regions and classes of population),

   incentive systems, and the role played by
  in  policy. These are now  in detail.

Integration with Outside Systems

No  nation can successfully pursue a fully autarchic
 Even China. in spite of its continental size and a high degree

of economic  could not exclude all contact with the
outside world.” Similarly, although Burma in the 1960s adopted a
policy of  foreign investors and tourists, the country still
needed to export rice and oil to outside markets.’ Besides, nations like

 and Sri  have not interpreted the doctrine of 
reliance to mean  of ties to other countries, to international
agencies,  even  world markets. Nevertheless, important differ-
ences of degree are discernible among nations; some are more highly
integrated  outside systems than others. At times, links are 
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  deliberately sought, in its linkages
with other countries and regions. In Brazil, the primary integration
sought is  the international market, not with a single nation or
region.  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  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  note how decisive
!or deveiopment strategy are decisions about degrees of integration
with  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  adopted, the
allotment of social costs in the country, and the relative neglect of all
but large-scale agriculture  Once Brazil’s planners de-
cided  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.



  its  fortunes to an industrialized  or
    petitiveness in world markets, a nation

 itself, often  to certain  priorities or to
   over and against other 

 to certain  of consumer-goods production favoring the
  to supplying export  over meeting internal
and to other  having greater or lesser impact on

 choices. This is so because the “rules of the game” set
    or by the hegemonic big powers arc biased in

  development benefits in modes of large-scale
competition, orientation toward higher purchasing power, and of a

 shifting “competitive edge”  the strength of changing

 importantly, the decision  seek such integration neces-
sarily  the concern  social equality to second rank. That

  economic order was designed to favor the already
 is  by no less moderate  observer than Gunnar

 who writes that
the theory of international trade was not worked out to explain
the  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 

 away the international equality problem. 

The existing global economic order is uncongenial to the pursuit of
 and equality because its wheels are lubricated by forms of

 founded on comparative efficiency. And using the capi-
talist,  and  socialist calculus of efficiency (to the
extent that  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  export market, a whole gamut of supportive 
structure investments is  facto rendered necessary so as to assure
competitive efficiency.” Choosing integration implies selecting tech-
nology which is capital-intensive and of standardized international
quality.  also signifies plant scales opposed to the  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 professional personnel-to the neglect (at least relative) of
large numbers with  skills-and monetary and fiscal policies 
suited to produce equitable redistribution inasmuch as subsidies favor
“efficient” export sectors. For these reasons  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  order  is
biased in favor  such integration helps explain their insistent
demands for a  order.” Their interest in the  order is
dictated by a recognition of the enormous impact their links to the
world system have on their own domestic economies and  That
is to say  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  as a commitment to produce for world-export markets.
And linkages through “aid” are as crucial to technology policy as
linkages through trade.”

In his speech to the United Nations Conference on Trade and
Development in 1972, Robert  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

 of two billion) who have not benefited from past develop-
mental  or progress.” World Bank loans, he argued, should be
granted if they reach this strategic portion of the population in poor
countries.  Seers later raised the  of rising 

 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  Haq, cited
earlier. Recognizing that even  “modern sectors” 
absorb a traditional sector whose absolute numbers grow ever more
rapidly, Haq 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 dual 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  all kinds of price incentives and tolerates the 

 of inequalities for some time.  the other, a large tradi-
tional sector where organization and institutional framework
overcome the scarcity of capital and development is taken to

 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
alternative approaches to technology.

Autonomy and Self-Reliance as Strategies

Tanzania holds  of place among nations advocating self-reliance



    1 5 3

as a   One constant principle in the thought of
President Julius Nyerere is that “there is no model for us to copy.”

 writes that
in 1365 Tanzania adopted its own form of democracy-we 
ted  Western model and said it was not appropriate for our 

 despite the fact that all our  develop-
ment had until then been based on it.

 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  both democratic and suitable for our conditions.
Hut having done that we did not worry about what the Western

 said or what democratic theorists said. For in rejecting
the  that we had to follow the ‘Westminster model’ if we
wanted to be democratic, we had  overcome the 

  to  a    from the West in
 to our political  

  claims for a   from servility to
previously existing models-he   upon his nation in its

 to  problems:
We have drlibcrately decided to grow, as a society, out of our
own roots, but in a particular direction and towards a 
kind of objective. We are g this by  certain
characteristics of our traditional organization, 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  so as to free people from 
tion by the market;  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 A  is forged between self-reliance-in
defining goals and in setting  strategy. At
a state banquet honoring  En-lai on 4 June 1964 Nyerere

 that  China and Tanzania are engaged in a 
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  its critique of prevailing outside
models, capitalist and socialist alike. It must also adopt criteria for
choosing  and modes of their utilization drawn from
outside   market place. Foreign technologies are not
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 on principle. but  wili be only those types of
 which foster  defined goals. Although it is violated

 modern nature is stiil deeply respected in rural
localities.  contrasts the “self-balancing, 
self-cleansing” attributes of nature with  which recognizes
no   as  size, speed, or  He 

  the  system of nature, technology, and in particular the
 of the modern world, acts like a foreign body, and

 are no\\ numerous signs of rejection.“?’ Critics view industrial
societies  no model for accordingly, they experiment with

 modes of small-scale “community technologies” which enhance
 in small local groups.‘? They teach that a basic option for
  on one’s stance (if one is consistent!) toward

technology. This lesson, in my view, is as valid 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  to be self-reliant in meeting their energy needs within a
few  Their desires are prompted by the need to  the kind
of  any country experiences as a result of its 
with outside market forces. To be more precise, the  after
self-reliance in development models, in sources of  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-re!iance becomes desirable.

 important difference, however, distinguishes the self-reli-
ance sought by groups within the  from the basic option to pursue
seif-reliance as a major mode of obtaining development (the path
taken by China and Tanzania). In the latter’s  circumstances,
emphasis is placed on small-scale  geared rural activ-
ities,:’ whereas in China a broad spectrum of  acquiring
technology is operative, leading to a “mixed”  combining
large-scale “high” technologies in capital-goods industries with 
scale, locally improvised technologies in consumer-goods industries.
China serves as an exceptional example of a nation adopting a develop-
mental strategy  emphasizes self-reliance not only at the
national level but also within regional, local, and productive-unit
levels. Nevertheless, even self-reliance cannot, be an absolute 
pie, and it must not be interpreted to mean excluding outside

 Moreover, even where national planners do not choose
self-reliance as their primary it is possibie within iimited
sectors (industry, let us say, agriculture, or housing) to champion a
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self-reliant approach  will have important repercussions on
choices and modes of technology. This seems to  the context within
which   encouraged  initiative to create small tech-
nologies ii?   in recent  have national-development
planners begun to  science and technology policies with their

     corresponding development strategies.
    policies were either abandoned to the workings

of  technology mar-het channels or dictated by local or 
 in economic decisions. Thus  a ministry of housing favored

unaided    utilizing  technologies, 
 was shaped with little regard for macroeconomic options. The

degree of centrality  integration to outside markets or 
 an  principle of development effort assumes is

crucial. Where integration is  basic option, higher degrees of
conformity to  patterns dominant in industrialized

 are  Where, in contrast, self-reliance is the
primary mode of development, greater leverage exists for reducing
such  Self-sufficiency  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

 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  and the
adoption of inrernationa! standards) as its basic option. If, on the
contrary, the prima! image it adopts is one of  convul-
sion, the antecedent probabihty exists that self-reliance will hold an
important place in its basic development strategy. Practical con-
straints of a  economic, or political nature may sometimes
overrule this preference,  in  case of Cuba, which chose to
become  financially, politically, and

 the   The third image, multiple
 tends  toward the basic option of optimizing, 

all levels, both  and control over growth. Similarly, if one
takes as a basic strategy a frontal  on mass poverty and
unemployment, a  bias exists  favor of lesser integration with
international markets and greater local inventiveness to correct

 distortions inherent in  imported from rich coun-
tries. In every case there are limits beyond which neither efficiency nor
equity can be  ignored. Yet on  a basic option on  scale
of degrees of integration and self-reliance is the central parameter
within which technology policies can be evaluated. Because reality

 imposes compromises,       is  consistent
with its basic options, and unexpected events (such as abrupt rises in



import prices or disastrous  can suddenly make  self-
reliant   “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-reiiance.
‘The degree   they  two will depend, in iarge measure,
on the  incentive systems at work in their societies.

Parr Three:  Policies for Development

Overall  Systems
The category of “pure types”  by Max  for heuristic
purposes helps explain what is meant by  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  visualize 

 and mutual advantages in playing out their respective roles. The
 of effective purchasing  in the hands of a pool of

 buyers is the incentive leading producers and consumers
alike to engage in the dynamic processes of  supply 

 In market “societies” (a more accurate term than market
“economies”), iherefore, the organizing principle of economic 
is  market. The market undoubtedly needs various subordinate
mechanisms to  competition, and demand stimulation.

 market itself constitutes the overarching incentive
system. Even a   economist like Henry  as he
retlccts on worldwide trends towards  socialism and state
ownership of productive enterprises, unhesitatingly affirms that the
survival of capitalism and the continued profitability of large 

 depend not on continued corporate or private ownership of
productive assets but mainly on continued access to markets. 
is convinced that “a market-oriented system can operate with any
kind of ownership-private, public or  Most criticisms
leveled at capitalism, he adds, should be addressed not to the market,
which  merely  (albeit a vital) institution within that system, but
rather at private ownership, which, he  is the cause of growing
inequalities.

Indirect confirmation of the functional role of the market as
overall incentive system comes  the initiatives taken in recent
years within the United States to institute “political 
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  societies. It must not be supposed, however,
that societies organized around other basic incentive systems can 

 with markets. On the contrary, even socialist societies  on
 But instead of serving as the organizing principle of eco-

nomic  the market in these societies acts as a regulatory 



   

 to control against  duplication, and  The
market is subordinated to another  principle: a  Ian relying

 varying degrees of coercion or persuasion, some  about
  pervasive mobihzation around  moral

incentives.  in 1951, Kar!  explained the difference
between an organizing principle and a subordinate mechanism:

 or co-operation as mechanisms may exist and serve
diverse end:; in any society, prc-literate,  and 

 But in speaking of the capitalist phase of rugged 
 and competition,  think of  all-pervasive 

 principle of social organization. This distinction may help to
clarify the question whether capitalist competition--allegedly

 to our  structure-need be maintained as a 
 ntotivating force. Now, one may wel! 

 competition as the  of the social struc-
ture and replace it bv planning without eiiminating competition
as a   to serve desirable ends.‘”

  says of competition is true as well of the market, the
 which legitimates economic competition. Within socialist

countries  market is subordinated to pianning,  serves as the
 organizing principle or overarching incentive system.

 therefore, is not eliminated but takes on secondary 
  is not the dynamic motor of effort; it meiely stimulates

and channels effort,  under the rubric of  
and in support of targets set by some plan. For example,  Castro

 urges Cubans to maintain some balance  moral in-
centives (expressed as solidarity with the neediest and the “mission”

 build  and material incentives (expressed as desires to 
 one’s  lot). Citing Marx’s view that “rights can never 

more advanced than the economic structure and the cultural develop-
ment determined by it,” Castro warns against basin:, labor and 

 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 social load would unjustly fall on the best, without any
mot-a! results in the awareness 0 f the most backward, and it
would have equally negative effects on the economy. 
with moral  we must also use material 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  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 
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Castro    with morai  and individual
selfishness   hut of course each 

   Idealism  take shape in an effort  
building, or the creation of a socialist society, or in a mobilization
directed toward revitalizing ancient  values threatened by

 Material incentives  admit 
   may   founded on what McClelland

 or collective, expressed as a 
 rhe West in steel production or space programs or

 range of   manufactured  The 
leader  concludes, however, that no incentive system can dis-
pense with a mix of both  and moral elements. The crucial

 art- the primacy given to one over the other and the specific
 which are  to as mobilizers of social effort.

 any  strategy, great attention must be given to
 masses, specialists, and leaders in the duties of solidarity.

 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 social classes. Recent

 countries have adopted this as their priority or
 achieved great success.  Again, one notable exception is the

People’s Republic of China, which deliberately set out to meet basic
needs of all the populace in a highly egalitarian manner.” Not only
does that state guarantee  to everyone who seeks it, it also
provides health, education, and transportation to all 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  The  of mass famine,
endemic disease, and unemployment in  would have been
impossible in the absence of an overarching incentive system anchored
in moral solidarity and requiring all to contribute for the benefit of

 The ideal is to achieve  one author calls “a modest but fair
iiveiihood.“” Personal entrepreneurship is condemned as bourgeois
selfishness  though much stress is placed on working productively
and  increasing the available stock of goods and services, equal
insistence  placed on producing more for the benefit of all, especially
those in direct need. Nowhere is social 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 live in
tension between conflicting demands. The choice of a moral incentive
system to  dynamism to its development effort constitutes,
therefore, a basic option taken by China which effectively commands

 strategies in domains of investment priorities, locational
decisions, and modes of enterprise   
in domains such as health, population, education, and transportation,
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on the  hand, is conditioned by the incentive systems which
preside over  efforts made by the nation struggling to
achieve   financial, material, and labor input
become possibie  if moral incentive systems prevail. Conversely
and in other societies, certain  can be adopted only where the
overarching incentive  allows market competition to favor

 or corporate enterpreneurs and 
As   no incentive system can totally dispense 
 mixture of material and moral goals. Even within market

capitalism   is usually made that inequities  be offset
 by mechanisms of corrective state  by formal and

informal policies constituting some form of charity, or, more 
 by the putative “trickling down” of benefits from the rich to

the neediest. This is generally  case even where policy-makers
 the view of Kuznets that initial periods of development produce

 income disparities  previously  One difficulty with
any trickle-down vision  incentive systems, like other societal
mechanisms, are self-reinforcing: they develop inertia and a momen-
tum of their own, usually reinforcing initial trends. Myrdal long ago
acquainted  of  with the “vicious circle” of

 an image which reappears in his later writings. There exists,
analogously. a vicious circle of reinforcement of vested interests at
work in overall 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  their “social 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    and corporate social 
as mutually exclusive. As our Chairman, Henry Ford  said re-
cently: “A corporation can serve society only if it is profitable.“‘*

A more striking expression of this view comes from Carl A. 
stacker, chairman of the Dow Chemical Company: “It is in reality
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  policy by the basic incentive systems.
Wealthier taxpayers, who provide the funds governments use to play

1.59



Part Three:  Policies for 

 welfare role.  at the very least perceive the gains to
  worth the cost. Not surprisingly, powerless needy

groups are  while potentially  (read: 
 ones arc appeased. The perdurability, within industrial

countries, not only of “pockets of poverty” but also of numerous
social groups “left out” of the putative benefits of 

 thar  trickle-down nor governmental correctives  the
  the profit  can abolish mass misery.

 of   claim tha! moral incentives lead to
  in efficiency.“’ There is doubtless some truth to the

claim.  no decclopment strategy can avoid making a basic choice:
either  “develop   the benefit of those who are already privileged

   promising potential candidates for “modernity” 
  a  of “development” aimed at abolishing 

  for all its   to create an  system
capable  institutionalizing this priority. Some  of “walking on

 legs  in  The almost universal failure of trickle-down
and  statism suggest, at least tentatively, the greater promise

 in granting primacy to moral incentives. All strategies, however,
  without suitable doses of imposed austerity.

Austerity: The   Technological Freedom

 words and policies are as unpopular as  a  
evokes the  of involuntary sacrifices, usually imposed on those
whose initial level of welfare is lowest. Almost always austerity

 arc announced as temporary evils which  make future
 possible. Hut, as P.T. Bauer observes,

 austerity does not in the least ensure future abundance
and does not even generally promote it. Indeed, policies of cur-
rent austerity  to perpetuate it, in a  of different
ways: by  the supply of incentive goods; by divorcing
output from consumer demand; by politicizing economic life; by

 political tension; and in various other ways as weii.”

 is gained by claiming, for an austerity policy, more than it
can  or by assuming that it operates benevolently. But austerity

 only when it does precisely what, Bauer condemns, namely,
when it “politicizes economic life.” The vital issue is  Chinese
policy-makers  austerity as an attitude of “bearing up and

 For the rulers of contemporary Chile, on the contrary,
austerity  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  and to the advantage, and 
of quite diverse  groups. An important difference is to be found

 the underlying imagery:  seen as a necessary evil or as a
 component of developmental humanism. The former con-

ception is   under certain conditions austerity or
belt-tightening is accepted as undesirable but  But the
second view  austerity as a value for its own sake, even if it is

 on pureiy economic grounds.
The  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

 in  facilities which will generate future increases in
consumer goods. This conception says  abou! criteria for
assigning  social costs of austerity to specific social classes or

 groups. But in fact it is often associated with a policy of
favoring large investments and providing incentives to wealthy 
ors; predictably, therefore, it exploits the poorer elements in the

 China’s notion of austerity, is  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  detachment from abucciance, whether
presently  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  the people,” the acquisitive spirit
will impede the revolutionary task of “building a new man and
woman.” Furthermore, the  believe that one’s desires are
alienated in the vision of future affluence no less than in servile
clinging to  possessions; thus, both postures are  to
struggling on behalf of egalitarian gains. Mao, fully conscious of the
“heretical”  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  the vital needs of the masses in higher priority than luxuries
for the few.

This  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 
and “technological freedom.” is central.  A d-liberate value decision
not to pursue affluence in goods and services-or at least to 
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 that   other  an indispensable means
for obtaining control over technology. Jacques  judges that 
long as man  Technique, there is no chance at all that he will
succeed in mastering No society and its members can avoid
worshipping  unless they practice austerity, not  an 

 “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  processes. This momentum fuels competi-
tion: among  to gain markets; among nations, to achieve 

 or  supremacy, thanks to technology. Or the 
 may take  different form and be waged by poorer countries

against comparative  or “more modern” societies. Powerful
determinism.” This is the argument of classical Marxists, according to

  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  Marxists  to
whom technological alienation is traceable to  and 

 of production, not to any trait inherent in technology
  operating on different philosophical premises, insist

that  control” over technology becomes a major objective
sought in the initial choices  of technology.“” They favor 

 technologies. The point is, simply, that resistance to
 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 

 by suggesting several levels at which prior choices regarding the
pursuit  affluence or the nurture of healthy austerity imply diver-
gent technological policies. The problem may be discussed first in
terms of national policy.

National-development  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  of technology. Some countries, such as Algeria and

 view this dependency as  temporary; they express confi-
dence  their ability to  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 realistic. What is certain, however, is that even if

 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  in order to do so these nations must enter
the competitive arena of  And  they have entered they

 be obliged  change constantly in order to maintain their own
“competitive edge.”  integrating their economies with the 

 of  markets.  will fall prey to irresistible pressures to
achieve constant technological change. In short, paining technological

    with  t echno log ica l  
 The freedom In question is that of exploring technologies better

adapted  local needs and of creating conditions which allow a
 to control, at   the speed and direction of

 change. To these realms must be added the freedom not to
become    models of development, which
perpetually  for  products, new packaging, new processes, and

 markets. The  between technical freedom and 
 ii, in a  

 control   is a value to be internalized i n
technology  not  as a mere externality. And some form
of austerity is  in  very determination of efficient production
inasmuch as high  must be given to meeting the basic needs of
the masses over satisfying the  of those already enjoying high
purchasing power. A philosophy of austerity embracing the goal of

 for all”  favor technologies which do not foster
widening gaps in income, in degrees of sharing in decisions, and 
class stratification.  achievement of these objectives lies at the
heart of technological freedom. Accordingly, a deliberate option in
favor of  with its attendant  upon self-reliance,
might  nations to do without certain technologies if these can be

 only   costs in money, in dependency, or in 
 with  goals. Abstention from imports can encourage local

and  innovation, using  costly materials, less highly trained
personnel,   readily mastered techniques. To the objection
that  approach condemns a nation to a subordinate role on the
world scene. it  be  that the “high technology” strategy
does not abolish misery  masses, create employment, or
facilitate genuine development. Of course, even a sound 
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  viewed as the “necessary price” to
be paid for genuine  However, now that  think-
ers themselves are  the merits of the purely 
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oriented version of development,   appears in
a   If, to the disadvantages  named, one adds those
relating to  damage, the argument against unrestrained

  gains added weight. To consent to do with-
out  foreign technologies is  to doing without
certain consumer goods, services, and capital goods  as-
sociated   or  Implicitly, it means an
internal production strategy of “austerity.” The  decision
bears on the nature    inasmuch as production
determined which technologies are employed. Viewed in this light,
“austerity” is no  the business of elite decision-makers 

 the belts” on the already poor but the economic expression
  commitment to placing the needs of all above  wants

of the few. if such an option is to be freely accepted by a populace, a
 pedagogy  austerity will clearly be required. Yet no “Madi-

son Avenue campaign in reverse” can succeed, inasmuch as advertis-
ing  is a  manipulative tool.” Pedagogy must be conduct-
ed by  as to the importance of not falling prey to the

 of technology and wasteful consumerism. If such a
  to prove successful. it must obviously not be conducted at

  individual level. Like other forms of political marketing, it
has   dimensions. Consequently, government

 at the macroeconomic level must be designed to support frugal-
ity and  war against waste.

Austerity  as “sufficiency for all as first priority”
is  only path which can directly attack the poverty of the
poorest  All other measures can have but palliative
effects at best.  view formally repudiates all versions of the
trickle-down theory, according to which material improvement
of the  can come only from a growth in wealth. It is
also  to conventional  theories which concen-
trate mainly on reapportioning wealth  that is, without
affecting basic ground rules governing access to resources upstream
(before they have been exploited or processed). The disappointing

 of  discussions  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

 to the principle of sufficiency for all 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. Industrial and managerial
technology in  present  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?  even countries with a dearth of resources will
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need advanced technology in certain domains; they need a judicious
choice of many technologies. Not every country with a small market
can be  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

 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 
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

 is necessarily harmful to the poorest sectors of a populace
 cannot   systems which stimulate rapid gains in

 and productivity
 cannot be compatible with  progress in high tech-
nology itself

 needs to be imposed by coercion, rather than accepted by the
population at large
 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

 to minimizing the momentum inherent in technology. The power-
ful stimulus of competition will not then be abandoned but 
inated to deeper values-,-equity, control, and balance. These will

now command technology  of serving it.



Technology is “a powerful means of international policy: it serves as
a  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  At conferences on
science and technology one hears Iaments over  absence of an
explicit  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  Amer-
ican  the potentialities that this wealth of the modern
world offers ha  by no means been realized to the degree and 
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 
way technology flows, taking concerted action, among Third World
actors), and seeking appropriate forms of support from 
agencies.

Arenas of  Policy

A careful formulation of technology policy is as  as 
 itself. Good plans can be brought   if tech-

nology is insufficient in quantity, inappropriate in  or undisci-
plined in its applications. And given present threats to planetary 
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viva!, to ecological integrity, and to equitable resource use, one can no
“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.  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  technology that produced them and keeps them run-
ning.“” Technology is seen by many as the source of exploitation. A

  manifesto  

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

At a  when most Third World countries demand more technol-
ogy, decision-makers  to clarify and bring some measure of 

 to their policy objectives. Most poor countries postulate five
 goals to be served by their technology policy:
 to    gamut of available technologies
   the  of those  within  societies
in ways supportive of basic value options, development strate-
gies, and policy  in various sectors

 IO create and disseminate  widely as possible a 
culture or 

 to build up the capacity to  their own technology
 to have a fair pricing structure for their technological imports

These are genera! goals, but specific instrumentalities for reaching
them focus on other issues Technology policy deals directly with the

 demand, and role of diverse actors in the circulation of tech-
nology.  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  and retain personnel), reshaping the general educational
capacities of their societies, and other measures aimed at creating a

 frame of mind in the populace at large. These are the
realms where  affects technology supply.

What complementary measures touch on the demand for tech-
nology? Most general  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.

 piecemeal approach to technology policy can prove satisfac-
tory. Legislation fostering the creation of national technology may



   efforts arc made to integrate technology to
    to development policy.  incen-

tives   to  of to buy from local suppliers may
fail if the     adequate or available. The need for
comprehensive  has given rise to the interesting 

    physicist Jorge Sabato.’  discussed
   pages  the “Sabato triangle” is both a tool

for diagnosing, the deficiencies of national technology structures and
an  of  policy. Its irnagery is simpie: 

 policy-makers  one apex of a triangle, producers a second,
 a third. Just as the “triangle  is made up of three points

and of lines joining al! three, so too a “Sabato triangle of 
 requires communication flows linking every pair of

 in    no good  system exists
  policy-makers  producers’ needs into account

  frame their research priorities. Conversely,  must be
 on   policy objectives. Two-way flows  

 goal-setting, and  must also exist between re-
searchers and  as well as  both of these and 

 In   World countries, research is  to
  by industry and other productive sectors. To

   producers themselves are largely indifferent to
targets set by  policy-makers. And more often  not,
planners formulate no  policy at  Yet, as one 
United Nations  notes, “if  and technology are to

 an effective   development, there must be a 
relationship between  and  and government

Policy is not limited to promoting  but embraces 
issues  science and technology to development. Sabato urges
that working “triangles” be set up in all major sectors of the domestic
economy, as well as in the technology-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  an  network of informa-
tion.’ 

  complaint voiced by officials frotn poor countries is
their difficulty in obtaining even nonproprietary information regard-
ing  technologies.‘: One major service provided by tech-
nology  services, such as those operated by the United

 Industrial Development Organization, the Society for 
 Development, or the Volunteers for International Technical,

Assistance (VITA), is a reduction in the expenditures required of 
countries to obtain such  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  aimed at improving
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    foreign technology necessarily call for shoring
  capacities within importing nations. A  impera-

tive is at work  the sectoriai domestic “triangles”: 
  learn something of producer needs if they are to ab-

sorb “demand” information from industry in ways conducive to
effective responses. It is useless to speak of the need for

 unless one states what specific goals that
  serve. Like a scaffolding designed to support an

   is under construction, so too  infrastruc-
tures  support larger systems distinct from them. Accordingly,

 must ask how science and technology  can be
  to serve development purposes

 Infrastructure

   1958 George Counts asserted that “the most profound
 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.  has

  and  a vaster scale than ever before the ancient question
    which men live.“” Counts is right: it is not the

 of   which will dictate the  of
 or genera.  infrastructure. Of  it makes no

 it  seek modernity unless it  itself to obtain
it. And  cannot be attained without technology. Perhaps

  in the past enabled  countries to
raise their  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

 costs,  psychologically affronts the consciousness of
Third World nations which do not wish to be mere consumers of 

 Consequently, many  now seek to  their own
science and technology infrastructure, a step rich in prestige value.

  prospects, however, do most Third World nations have
for gaining  and technological capabilities? Do not such
capabilities  their means?

No   to this question can be valid, for even relatively
poor countries can strengthen their infrastructure. The adoption of
sound curricula and modes of  can help introduce the
“scientific mentality” among the general population. Under favor-
able circumstances it can even spread the experimental spirit among
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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     to adjust research to productive needs?
  the  or initial conditions of scientific work. it is

  some margins exist in  societies for  their
   infrastructures. Admittedly, improvement

is  and  takes many years to become tangible, but
 progress is  nonetheless. Planners need to identify

    wherein high degrees of technological
 arc  in Chile. cocoa-growing

in Ghana.  in Argentina. Next they can inventory
 capacities.  if these are modest, they can probably be

    practical problems in the  sectors. The
 is simply to reduce gaps between directions taken by

  needs    tells of a research institute
 record  publication  its engineers and researchers

in  international technologicaljournals, yet local industrial-
ists    it, and looked  international consulting

  needing technical  advice. This is an instance of a
total lack of  between  kinds of institutions each of

 is indispensable for technological autonomy.“”
  between potential suppliers and utilizers of tech-

nology is aided by incentives   producers  answers to
 n e r d s  c a n   f r o m  researchers. in short, creators of

 must be stimulated to do what is  to producer,-,
    induced to have recourse to  suppliers of

   Third World producers look outside the
country to  their  needs, direct  
governments in the form of coordination, direct coercion, and
subsidies to researchers is required to reverse the pattern.  several
countries legislation requires firms to use national technologies if
these are available.‘” In  national technology registers require
that all technology  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
legislation  force industrialists to contract  suppliers of
technology  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

 states: “The  issue is not the one at which the experts
were beavering this week, to control technology transfer. It is to
transfer technology.““  in  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:



 incentive systems to harmonize interests of purchasers and
 of  with national policy objectives

  inputs and legislative constraints to wean 
   outside suppliers

    to enable national suppliers to meet the
technology needs of national purchasers

   discussed here are less general than those 
 in the previous chapter, which focused on the organizing

   mobilization. At issue in the present context is a
 of measures to meet what Vietorisz calls “the test of

 Technology is no mere commodity, but
  system, and the test of integration is the extent to which a

  capable  technological autonomy. Even partial autonomy
 out  reach  a pool of national technologists exists and is

  to meet  needs. To create or build up such a
    priority in any plan to build up infrastructure.

  are also needed, to serve two functions: to join
 buyers and sellers of technology and to convince the society

  tha! native  can solve technological problems. 
  Nigerian economist  Aluko, “One of the main causes

  is the  of confidence among
  and governments in their own ability and that of their

   many of the  problems.“”
 is sometimes needed to  national producers

away from international technology suppliers to national ones. But
 are  to  can be accomplished. by legislative infrastruc-

tures  by  to match up users with suppliers of
technology. Thus, notwithstanding stringent legislation passed in late

 in  prohibiting recourse to foreign suppliers of tech-
nical expertise when parallel skills are available within the country, in
practice firms remain dependent on outside  One reason is
international prestige. The status which accrues to successful firms in
the  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,  when these firms “spread themselves too thin”
so as  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

 to the feasibility of this   producers require
technological help at various stages:

 pre-investment and feasibility studies
 engineering designs, machinery specifications, plan! designs,
factory layout
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 equipment , plant construction, installation, and start-
up of 

 acquisition of process or manufacturing technology
 technical assistance during the postinstallation period, includ-
ing training programs and management 

Not al!  expertise can be developed rapidly, and
there is a definite sequence of accessibility.  capacity to conduct
feasibility studies may well be the last  a Third World consulting
group can acquire. Nevertheless, as  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

 for administration in Costa Rica,  and Venezuela;
and in many countries, research institutions that could make
unique 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 technology
which, according to some, “is the essential technology-the one upon
which effective utilization of all other technologies must 
Management technology  people so that they can in turn utilize
all other  in optima! fashion. And management 
how is, by  attentive to local contexts. Consequently, 
managerial capacity must be reinforced, if other technologies are not
to be ill-used. This  is confirmed by the studies of John W.
Thomas, who  that the most crucial variable in determining
what kind of technology is adopted is the organizational capacity of the

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

 will dictate  an important degree the type of technology
employed.“”

Sound managerial infrastructure helps provide a necessary 
 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   for allowing needed
subsidies to  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

173
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 with   and with government policv-makers, and 
  without which full optimization of local technol-

ogies and optimum use of imported technologies will prove 
sibie.  instruments are a prerequisite for a policy of appropriate
technologies.

 

Great confusion surrounds the terms “appropriate,” “intermediate,”
 and “humane” Discussion often implies that

 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

  is “appropriate” for reaching  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 
Access to “modern” technology is sought by all for symbolic as well
as for practical reasons. Practical considerations themselves are
weighty: technology  new resources, increases productivity,
and generates new capacities to produce  and services. Conflicts

  goals pursued. Poiicy-makers in Burma, let us say, or Sri
Lanka, may fear that an influx of Western technology will damage

 religious, and  values. Tanzanians in turn may
fear that conventional technologies are too heavily biased toward
cities, large-scale factories, and control by elitist  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 rejecting capital-intensive technology in indus-
try and agriculture. This suggests that some  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 technologies foster such optimal use. Those tied
to utilization of imported intermediates or to quality control by 
level experts fail to meet this yardstick; they are inappropriate for
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 capacities. But what priority scale attaches to such
 and  applicable, sector by   product by

 this  If a nation seeks to become competitive
ii:   market, may have to sacrifice its desire to optimize
local resources. And some double standard necessarily operates
regarding   One standard may be suitable for local

 another will  for  production.
    needs be sacrificed, although certain

   case of transport, or of packaging can be
lowered.     applied by the Development 

  Small   of the  Ministry of Industry,
which has decided that it is better to lose quality, precision, and

    period of  if these losses are offset by
 job-creation, linkages with other producers, and savings

  currencies.”
  of technological choices on job-creation is  for

policy. Entrepreneurs in many less-developed countries 
their plants. With an appropriate choice of technology,
 they could generate employment and additional profits.

 when using obsolete machinery makes good economic sense,
    to alternative sources or physical distance from

  against the  of firm managers purchasing
it.  is    prestige considerations do not bias decision

 against such equipment.) Different criteria exis: for deter-
mining the  of technology in the light of job-creation.
Much depends on the time span under consideration. In some 

 more jobs might result, at Period B, from the adoption of
more capital-intensive technology at Period A. The point is that

 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  standards. Notwithstanding such  ecological
constraints do bear on the appropriateness of technology. Capital is
not the only scarce production factor in less-developed countries;
natural resources  constitute another. Hence there is much
wisdom in choosing  which utilize locally available abun-
dant materials in a nondepleting  Choosing technologies
according to  criterion generally also facilitates job-creation
among unskiiied, or  skilled, workers and can result in
great foreign-exchange savings. Apart from balance-of-payments
considerations, however, such technologies require lower financial
outlays in local currencies, particularly in agronomy, health, and
construction 
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‘The literature  appropriate technology emphasizes such values
as control by  at 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  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

 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”

 are “inappropriate” in these domains.
But if no single kind of technology is appropriate for achieving

 the goals societies set, it does not follow that no qualitative
 esist between “hard” and “soft” technologies.” “Hard”

 are geared to objectives such as power, aggreg: 
growth, mass production, and complex organization. “Soft” 
ogies, in turn, foster wealth distribution; job-creation; local produc-
tion; and  in installation, maintenance, and repair.”
“Hard” technologies  to bind users to existing dependency sys-
tems, while “soft” ones tend to maximize autonomy. Whatever com-
promises are made in 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 Similarly, urban investment in
Cuba and Tanzania are concessions  necessity which do not contra-
dict the dominant policy of “favoring the countryside.”

To conclude, an appropriate choice of technologies means choos-
ing a wide variety of technologies, some better suited to one goal than
to others. The greatest mistake is to sin at 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 a look at Third World negotiating strategies.

Negotiating Strategies

The parties to most  contracts are firms which  and
 know-how. Nevertheless,  invisible parties hover over all

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.
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 is  inquiring, therefore, into the issues these governments
deem vita!   technology transfers.“

  strategy expresses some coherent science and
  it is  to produce desired results: the influx

of suitable technologies at reasonable cost, the absorption of technol-
ogy in ways  optimize local capacities (in financing, personnel,

 materials), and minimum  Great variety marks the
forms  which  try to meet these goals. At times, for

  are made to diversify sources of supply, which does
not  require “quota” legislation but can be done-in the

 of product-embodied  by ordering 
licensing authorities to  certain suppliers. The regulation of

 and decisional technologies, however, usually requires 
legislation prohibiting technology imports when “equivalent” 

 is available from national suppliers and setting payment ceilings
for  and licenses. The first clause is usually interpreted
flexibly, for although national suppliers exist, they may not be able to
supply  expertise at crucial times. Legislation is easier to apply in
cases of licensing specific products or processes, rather than in those

 the  of consultants or engineering designers. As for
  suppliers can easily find indirect, albeit legal, ways

to circumvent  More importantly, such restrictions do not
of themselves  national producers to seek out local suppliers.
in the  of alternative infrastructure. the effect of payment
ceilings may be contrary to initial intentions. Indeed, until govern-
ments can force  corporations to submit their accounting
procedure:< to closer checks, ceilings can easily be circumvented. The
stimuli and  used by governments in negotiation can be
seen more  if  examine recent proposals of “codes of
conduct” for technology transfers.

 over the value of codes and their status.
 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  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 also favored by some business firms, for
whom codes formalize their beliefs and the standards employees must

  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 
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Conferences, the  Nations Conference on  and Develop-
ment, and  group of Latin American officials who met in Caracas in

 are of this  Two problems plague such efforts: the
  obtaining the agreement of all concerned parties and of

  in the absence of effective sanctions. Getting
signatures is possible, given the pressures generated by widely 

 research on  corporations,  Nations support
  code,   eagerness of business groups like the Interna-

tional  of  the  of the Americas, and the
  to arrive at “guidelines for private firms in

 trade and investment as well as guidelines for’ nations
participating in the internationa!  Most business officials

  that unless they play an important role in drafting
codes. their firms  not treat them as binding. This attitude raises
the  question of compliance, because moral persuasion seems

  the only available international sanction. National sanctions can
  bc  by governments resolved to do so. But the

 problem is that codes which require the goodwill of signatories
arc only  and no institution binds itseif to actions 
go  its    as one United Nations

 

  companies  or the business community,
    not be looked  in 

 light  society  large.“’

   make quiet arrangements  pliant
governments   ignore the code.    international
shippers do in  realm of maritime navigation with the profitable
compliance   governments of Panama, Liberia, and 

Notwithstanding its limited value, an international code is 
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 evaluative role even when 
wielders  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 

 of  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   sovereignty over eco-
nomic policies.
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 Economic benefits from proposed new regulations are uncer-
tain because of  inadequate understanding of the economic

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

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

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

Robertson favors adopting nonbinding rules and minimum restric-
tions on  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 

 of economic development, prevent social inequities, gene-
rate  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  be done, Behrman adds, besides  restrictive
practices, is to make sure that all constraints on market mechanisms
foster the achievement of the desired objectives. He cites with
approval the  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 
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,  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 
pricing points to one arena of friction, namely, monopoly rents
disguised as intracompany  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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   sales to a single market. Causes of friction are well
summarized  the recent Mexican law on the transfer of technology:

 shall  be approved  they refer to technology
 available the country; when the  or counter-

service is  of proportion to the technology acquired or consti-
 an unwarranted or excessive burden on the country’s eco-

   restrict the research or technological 
  purchaser;  they permit the technology-supplier

to interfere in  management of the purchaser company or
oblige  to use, on a permanent basis, the personne! appointed by

 when they establish the obligation to purchase 
 from the supplier only or to sell the goods produced by the

 importer exclusively to the supplier company; when
 prohibit or restrict the export of goods in a way contrary to

 country’s interest; when they limit the size of production or
impost‘ prices on domestic production or on exports by the 

 when they prohibit the use of complementary technology;
   oblige the importer to sign exclusive sale:  represen-

tation  with the supplier company covering the national
 when they establish excessively long terms of 

Third  governments can use the sanctioning power of their
 banks to block hard-currency  outside the country.

 and others have further decreed that fees paid to foreign
  are to be taxed at the higher rate 

profits. Among instruments employed, however-ranging from 
  or payment ceilings to authorizations for 

none is more  potent than the concept of “breaking up the
technology package” developed by  Pact negotiators.“’

This phrase is used in two distinct senses. In the first the
“package” refers  a cluster of goods and services sold by  to
an overseas purchaser. included in the package are technology
proper, permission to  trademarks, equipment, intermediate
materials, contractual restrictions on sales to third-country markets,
and provisions for supervisory services.  legislation dissociates
technology proper from the the purchase of intermediates, royalty
payments for trademarks (seen as “fictitious” technology), and
restrictions on  sale of finished products outside the producing
country. A second, more restricted, meaning attaches to the pnrase

 up the technology package, this one basic to the struggle of
Latin American countries to gain greater technological autonomy.

 negotiators examine the purely technological components of
a contract with a view to disaggregating technology itself into core
and peripheral elements. The first step consists of identifying the
minimum, indivisible technological modules essential to the process in
question. In their totality these elements are designated modular
technology. Accessory elements are labeled peripherai technology.
Several criteria are invoked to determine what, in any given 



 is modular or core technology and what is peripheral. To be
adjudged modular (or core), a technology must be, first of all, essential
to the process in question. A second criterion for determining this
status is the  to which technological elements are functionally
inseparable or, at least, interdependent in a process. Thus, any 
no!ogy which is indispensable to the success of an entire process or
cannot be separated from it is modular (core); all other elements are
peripheral 

The  of core and periphery help policy-setters decide
 best  lower  optimize  inputs, and reduce 

 Because  arc expensive, local supplying of parts of the
package lowers overall costs to purchasers and reduces their depen-
dency on foreign suppliers. More important is the pedagogical value
attaching  the attempt to identify  and ancillary technologies. It
serves as an apprenticeship which strengthens the hand of negotiators
in bargaining, even if they eventually buy parts of the package from
outside suppliers. The most difficult task is not breaking up the
package but putting it back together again. A proper “fit” of the dis-
parate  is difficult, and errors abound at first. Nevertheless,
the experience gained by  and Argentina suggests that 

 of packages is a skill  be learned quickly. At timesoutside
consultants are hired   nationals “put the pieces together.” And
as  notes, the  of the technical process not only
opens up new technological combinations, it also allows its 

 to free themselves from purely “mimetic transfers.“‘” Once
the technological myth that there is only “one best way” to proceed is
refuted, purchasers notice that hitherto ignored actors in  techno-
logical arena possess elements of know-how relevant to their needs.

 between producers and local suppliers creates new
attitudes of strength in negotiating with outside suppliers. And local
suppliers are stimulated to launch research of their own because they
now know that local firms will look to them to supply technology. In
order to break up a package successfully, however, negotiators need
certain institutional strengths. Initially at least, according to 
state firms able to intervene will have better chances of succeeding
than others. A monolithic structure or one in which autonomous and
coordinated segments of a process are involved has advantages. On
the other hand, if existing structures permit only the coordination of
sequential technological processes, package-opening proves more dif-
ficult.“’ Breaking the package, in short, requires decisive political will
allied to a suitable institutional structure. So true is this that even
classifying technology into core and peripheral is iargely a function of. .  .tne  interest  the 

The  Pact has distinguished between core and peripheral
technologies in such sectors as copper, nonferrous metals, tropical
forest products, and electronics. The informed consensus of their
experts presupposes a shared interest in making their nations more
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 and stronger in bargaining than before. Managers of
 corporations, on the other hand, or even host-country

managers might draw the line differently: their interests lead them to
 packages as the most efficient way Third World firms have of

importing technology. Most modular technologies are patented and
do not ‘fall under categories called by  technicians preprocess,

 or  technology. Predictably, therefore, 
specialists attack present world patent legislation as biased in favor of
corporate suppliers of packages.‘” Since  Pact countries are not

 to the Paris they have considerable 
to   ground rules governing negotiation with foreign in-
vestors   of technology. Yet the sharpest conflicts in
negotiation are not over patents but over technological infrastructure
itself. “Opening the package is but one tactic in a larger strategy
aimed at shattering the near-monopoly enjoyed by 
firms in the production of technology. Unless that strategy  to
the  of viable structures for the national  of
appropriate technologies, it will have but minimal impact. In the
judgment of  officials, the highest indices of modular 

 are contained in “packages” of  new processes and
products. The marketability of a package is closely tied to its 

  time, to initial production stage. One may thus take the
“product cycle theory”” one step back and conclude that 

 rewards come to those who lead the innovational
“pack.” The desire to head this pack has led to the installation of

  in the first place. Hence, in thr absence of its own R&D
infrastructure, any country will find it.s negotiating options curtailed.
Even if it limits its imports to “modular” technologies, it can have
little control over their price. Power relations cannot be banished from
the technical discourse. As  

technical “discourse” is much closer to economics than it is to
science, and it is far closer to social and political discussion than
it is to economics itself. Here even less than in other domains can
we ignore power relations.”

The notion of “modular” or “core” technology can be deceptive
because the line between core and periphery is movable. No single
element is irrevocably “modular” for, with the passage of time, 

 technology can become system-specific or general. New cre-
ations can render formerly vital technology no longer essential to a
process. Thus the approach aimed at “opening the package” allows
“weaker” negotiators to accompany shifts in technology cycles them-
selves. Ultimately, advanced Third World countries seek to gain con-
trol over the direction of these cycles. “Package-opening” is  part
of a more ambitious strategy to improve their capabilities as creators
of new technology.

Although it predates the contemporary interest of  Pact
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up the package.” the following 
 of the strategy they now favor.  first 

ate technology into components, some of which
can be produced loca!!y. ‘The second is the importance of stimulating
local research and development, thanks to appropriate incentives to

During World War II, under the Mutual Aid Program (MAP), the
Armed Forces of the United States agreed to supply communications
equipment  the  navy.” During the first year the 
States would provide to the Brazilian navy 100%  the funds needed
to purchase. install, and operate the equipment.  the second year
the percentage would drop to 50%; by the third, to  etcetera.
Terms were designed to induce the Brazilian navy to spend its own

 to keep the project going after launching. Very soon civilian
 suppliers, especially a  Pauto company named Cacique,

began manufacturing components for the equipment. Facilitating the
competitive entry of Cacique was the general shortage of components
caused by the war and affecting US manufacturers.  the war,

 US suppliers no longer suffered from a shortage of materi-
als and were able IO displace Cacique from its position as partial

 navy. Cacique was eventually bought out by
a, consortium of transnationai corporations, including Motorola 

At this point the Brazilian navy began applying its technique of
“breaking up the technology package” by imposing unique 

 equipment and other elements of 
munications  The navy knew that neither  in
Germany nor Motorola in the United States was able to build parts

a result, Telefunken’s Brazilian subsidiary
was obliged  engage in applications research of its own. Subse-
quently, it designed and built the required parts. in the process the
Brazilian subsidiary came to master technology it hitherto had had to
import from the German company’s main plant.

This example shows that the user of technology can set con-
ditions which encourage the “invention of inventions” by local
suppliers. The client in this instance was a governmental firm; but in
other cases  private clients, governments can, through 
lation and incentives, create conditions for “breaking up” imported
technology packages. The Brazilian navy designed its specifications
with a view to making the technology usable as well in a number of
“civilian” sectors such as radar for airports. Its objective was to
widen the market for  and pressure the company
into making the components itself. One policy lesson to be learned is
that governments should identify points at which their interests con-
verge with those of  and other actors in the technological arena.
They can then harness, by cumulative steps, those convergent interests
in pursuit of their own policy goals. Thus it came about that by 1963



the navy and   fully emancipated from reliance
Oil  suppliers.

One parallel measure which recommends itself to Third World
 seeking to reduce dependency is the move to export tech-

nology while engaging in selective imports. Establishing 
flows is an important policy tool.

  

 industrial countries acquire some of their technologies from
  relative proportions of imported tech-

nology arc small in comparison with those created by national R&D
  fenr exists in industrialized countries, however, that

  dominate national markets or set the pace in vital
 Foreign acquisitions are viewed with equanimity as valu-

able  to endeavors under firm national control. A reverse
 however, prevails in Third World sites: most industrial 
 are imported and only a small fraction  locally.

  circumstances, importing nations may wish to export
 technology so as to  up  flows and gain greater

 with, and  in, world technology markets.
   is like gaining entry into the club  influential
 suppliers. Quite apart from its material advantages, the

 attached  this role certifies one as “mature” in what is
  as a “sophisticated” internationai arena.

 of Third World nations into the charmed circle of tech-
nology  takes many forms. The simplest is the export of
machinery as one form of product-embodied technology. These sales
arc usually accompanied by service contracts relating to installation,
maintenance, and repair. Transactions of this type constitute fairly

 transfers; greater prestige is attached to exporting process
technology, in the form of patents, licenses, and advisory or 
formancc contracts.  even more advanced form consists in pro-
viding  expertise needed to conduct feasibility studies, engineering
designs, or equipment-specification surveys. All are 

   of person-embodied skills, ranging from
purely technica! know-how to managerial and systems coordination.
‘The provision of these skills by Third World  particularly
to clients in rich countries, is highly  Such clients are
demanding: they push” experts to  in the very process of apply-
ing their expertise. This is paradoxical inasmuch as many experts from
the rich world regard Third World contracts as more challenging to

  “normal” infrastructure and service networks are
absent. Consultants have to improvise more in Third World sites. The
point is that technological maturity comes with performing success-
fully in varied environments. Once maturity is acquired, one can work
more creatively even in one’s native environment. Firm-specific 
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 are particularly enriched by having to be tested in multiple
conditions. Some  World leaders  grasp the dynamics
of enrichment and encourage technological exporting. Engaging in
two-way flows brings  knowledge of international demand net-
works and provides greater flexibility in responding to markets within
one’s own country.

 Third World manufacturers export  to the very
firms   rich world which initially supplied them with know-how.

 such case is Hindustan Machine Tools of Bangalore, a 
sector venture manufacturing machines and wrist watches set up in

 in collaboration with Machine    Co. of Zurich.
By  the  company had secured an order amounting to four
and one-half million Swiss francs through the Swiss partner. Half 
this sum was for the export of machine tools, half  technical
documentation based on designs  by the Swiss company.” .A
different approach was used by Indian  Industries of
Bangalore. which collaborated with Britain’s Automatic Telephone
and Electric Company to make  exchanges. The Indian firm
has now  orders from its British counterpart to supply equip-
ment which the latter no  manufactures. A third example in-
volves a private company in Madras, Postons Limited, which has 
laborated technologically with the British Associated Engineering
Group. The Indian company has now started exporting  in
a joint  in Malaysia with the  government. India
Postons   the entire  and a portion of rhe capital
equipment.

 production  are viewed by  government as good
 for esport to  regions. India’s performance  

years has propelled it to a position of prominence  a supplier of
technology to South and Southeast Asia.

Third World  units often make improvements on
technologies suppiied to them by a  from an advanced
country. These improvements can be resold to original  One
instance is the  by a state-owned corporation in Argentina, Fabri-
caciones   the Browning company of the United  for
improved pistols which Browning had originally licensed Fabri-
caciones  to produce.” This practice occurs often enough to
generate demands by Latin American negotiators for  of
licensing agreements, many of which do not  payments to 
sees when these make technological improvements usable by 
Were legislation suitably modified, Third World technology exporters
would quickly gain access to clients other than original  This
is why two-way flows are an important instrument of Third World
technology policy.

Two-way technology flows have always accompanied trade in
finished products among Third World countries. But  trade was
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no:  designed to enhance technological capabilities of 
  better achieved when process-embodied or

  and not product-embodied technologies, are
  position is best gained by  Hence

 eager to improve their relative technology positions en-
courage national  suppliers to pursue a vigorous policy of

Corporate  interviewed in the United
 voice the opinion that Third World firms can successfully

 with  in many domains. This is especially true because
 trademarks and patents embody no true technological 

 but simply mask what Vaitsos calls “pseudo-transfers of 

  can accrue from concerted action among Third
   

Concerted action is needed if weak partners in unequal exchanges are
   power in purchasing technology. The Third World

  and   ths two  “among the crucial
   increasing national independence and welfare.“*”

 greater  nor optimum welfare,  can be
gained   Third World countries if they persist in acting alone.
In   Prebisch urged upon Latin America a “timely, as well as

 and  policy of international co-operation.““’
And Third World solidarity is the keynote of recent meetings held to
define the evolving world order. Cooperation in technology means
creating horizontal   replace the vertical ones with
current suppliers which now prevail, thanks  the 
industrialized  have in the generation of technology. One

 Nations source estimates that  of all industrial research
and development conducted outside socialist couniries takes place in
the developed countries.“! Given this supply structure,  efforts
to promote Third World  stress the need to lower the costs
of acquired technology, to  optimal use of local factor 

 and IO reduce dependency. Political leaders in Third World
countries must perceive technological cooperation as useful, neces-
sary, or indispensable. A graded scale of relative importance attaches
to these three terms, Although the lowest degree of attraction is
utility, concerted action nay also seem necessary  certain goals

  can be viewed as indispensable if  country’s vital
objectives cannot be met without it. The Third World quest for a new

 economic order may  remain  dead letter unless
cooperative efforts are made to “horizontalize” their technological
relationships.

Some writers urge establishing regional or international public
institutions for industrial research and  Walter 
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son  however, that  is  desirable but likely to
be effective mainly or only as an adjunct of significant cooperation in
industrial and economic policy generally.“‘.’  within the 
Pact, where broad agreement exists on  and industrial
policy, it has proven difficult to implement  coopera-
tion.” Difficulties are traceable in part to uneven technological levels.
Brazil may sell technology to Bolivia and Chile, but it does not
thereby gain much useful knowledge for conducting its negotiations
with the United States. In addition to mere commercial contracts,

 cooperation is needed on such issues as information
exchange, bargaining strategies, training,  research and de-
velopment facilities, efforts to change world legislation on proprietary
knowledge, the provision of advisory services to new joint ventures,
direct or indirect financing, and the promotion of local values via the
development of technologies adapted to these. A brief word on each is
in order.

(a)   Better access by weaker 
agents even to nonproprietary information helps break the 
tic hold enjoyed by marketing firms from  countries.
Poorer countries may find it useful to collaborate in setting up
monitoring teams to gather information supportive of the  of
“opening up the package.” Thomas Allen points  the critical 

played in small and medium enterprises by “technological gate-
keepers” who serve as liaisons between users and suppliers of 

His study  that many problems faced by users of
technology could be solved  if  knew more about available
technologies. Jan Tinbergen,   a parallel vein, advocates
creating a  autonomous institute for technological exchange to
link suppliers [enterprises and universities) with  In
this universities and user-countries could act as counter-weights
against That such exchanges are important to Third
World users is evidenced by the continuing demand made on pro-
viders of technical answering services. The goal of cooperative infor-
mation exchanges is to facilitate systematic transnationai 
cal gatekeeping.

(b)   Spokesmen for transnational corpora-
tions advocate pooling information to strengthen their bargaining
stance with the Third  Parallel efforts by Third World
representatives center on adopting common positions on such issues
as economic rights, sovereignty over resources, and controlling activi-
ties of foreign  of technology.  Third World
pressure has been applied to gain approval of codes of conduct
governing foreign investment and    large part,
these codes bear on norms for negotiated technology purchases,
training national personnel, rules for technical supervision  
and terms of sales to third countries. Were  numbers of Third
World countries to reach a common position on these issues, they



    with  enterprises. Success
in   conditioned by   of political 

  In enforce rules.
   Argentina has pioneered an autonomous

 to nuclear-energy production using natural uranium.“’
    considerable expertise in small 

  in  and  gas. These  hint at
   abilities to  training in some sectors,

 i i      major 
     of many Third World professionals

   prestigious rich-world  No easy 
 for   stranglehold this   on them.  no

  in  maturity can ensue until new standards 
   translated into training  
   policy-makers  in a dreamworld characterized

   On the one hand, they criticize rich-world
    Third World professionals in ways
   local  On the other,  refuse to

    to  Third  sites, invoking as their
    training  apparently 

         a r c  
    point, Third World policy-makers must

 break   existing prestige system and take steps toward
  ‘The road to 
 a    policy.  incentive
 and  for  the relative claims of 

   Unless they  bold  to create
   nations will  to reap a  of

inapplicable 
  of join; Third World technology training insti-

tute:, in selected sites is highly desirable.
  in R&D Infrastructure. ‘The usual argument

against building R&D facilities in  is that domestic  are
too  to support them. But the argument is largely spurious, given

  as well as economies attaching to large
 The    high-technology firms in the United States

  loss of  and the inability to make rapid respon-
ses are such  And whatever be the merits of standard

 on   Third World efforts seem warranted.‘”
Sagasti and  would like to mobilize  subregional
talents  create their own  corporations, some of which
ought to engage in research and development on behalf of the
region.” Larger countries like India, Brazil, and Argentina can iden-
tify specific sectors in which national R&D is warranted in scale
terms.‘: Imaginative policy might lead them to assign a regional role
even to national R&D installations along lines of the “leased-time”
concept applied to computers in the commercial world. As for smaller
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or poorer  no  obstacle stands in the way of
OPEC or other Third World associations subsidizing  installa-
tions geared to their needs, at least in a few  industrial sectors.”
Many research directors in US-based firms whom I have interviewed
declare that the main obstacles impeding such novel endeavors are
not financial, organizational, or even technical but political in na-
ture. Roy A. Matthews, research director of the Canadian Economic
Policy Committee, rejects this view, however, arguing that 
no other  [he is speaking of the system of deveioping
technology at the center, that is, in the developed countries] could so
effectively permit home-country industry to have access to the latest
technological advances and disseminate their benefits in the form of
economic  to the population.” Matthews acknowledges
that his arguments have little hold over policy-makers in the Third
World, because “the issue here is simply not an  one: it is a
matter of cultural affirmation.“‘” The Third World aspires after its
own R&D capacity.

(e) Changing World Legislation on Proprietary Knowledge.
 is no inherent reason  technological applications are

restricted to their investors or institutional owners. Moreover, the
protection of industrial property has never been an end in itself but a
means to encourage  investment, honest trade, more
safety and comfort,  poverty, and more beauty in the lives of
human beings.“ The basis for considering knowledge to be 

etary is positive law, expressed in the form of international agree-
ments and national legislation on intellectual property. The rationale
for legal recognition of monopoly rewards given to inventions has
always been that in their absence invention and improvement would
not be adequately stimulated. Yet, as one student of technology
writes, “there is an over-emphasis on the licensing of new sophisti-
cated  most of the manufacture done in the world 
either non-patented processes or processes on which patents have run

 Perhaps so, but the “competitive edge” enjoyed by large
transnational corporations derives mainly from their proprietary

The long-term effect of a legal system which creates economic
monopolies for creators of technology is to perpetuate the advantages
of  aiready favored by present structures. Thus if current rules
governing proprietary knowledge are maintained, poor countries can
never achieve relative  parity with the rich. Unless tech-
nology becomes “the common patrimony of the human race,”
inequitable rewards will continue to be assigned to those whc already
enjoy a privileged “competitive edge” in technological arenas.

The long-term task consists in creating a noncommercial basis for
technology-sharing on the basis of priority need. Progress will be
slow, but Third World countries must begin to concert their efforts
with a view to revising industrial-property laws. One objective, of



 is   role of research and development activities as
  of profit-seeking  Eventually   become

 that  be made into permanent  conducted  a
 community” which takes as its first priorities worldwide

social justice, material sufficiency for  and  integrity.
 corporations profess concern for these  it is true,

  on condition that they also profit by them. But 
  must be   to wider values and become an 

 allocation, not its organizing principle.
National  in several LDC countries already  trade-
marks   proprietary knowledge. This is a step in the right
direction; its  should extend to many technciogies, perhaps 

 IO  knowledge considered proprietary.
  Obviously rnany Third World governments will

shy away   with others, lest they themselves lose out
 major benefits in the highly competitive technology arena. Mutual

 is the major political  blocking concerted action. Yet
this obstacle is not absolute; Third World soiidarity can be reinforced
to overcome suspicion and other constraints: claims of existing 

 or-gnniration, the ineriia of national bureaucracies, and
  of technological  in the Third World itself,

 of  are dynamic, however, not static. The 
  of less-developed countries, as Raymond Vernon

points  change   time.‘”
The lesson  be drawn is that technological complementarities

can exist among Third World nations even under conditions of great
initial diversity in technical levels. These complementarities can be

Concerted Third World action in technology is difficult, but
chances of success are heightened if  efforts are supported by
suitable policies in international agencies.

 Support for Third World Technology Policies

Great importance attaches to the mode and the conditions under
   technology is gamed. Do these favor such  as a

better  life for all, modern and efficient institutions, greater
social justice,  opportunities, a.nd ecological integrity? Any

 support must  to these goals. The general
assumption here is that international organizations are free to under-
take actions consonant with Third World desires and not normally
possible for other  actors. This has been true in technical
assistance, development-planning, and  Embryonic steps
are now being taken to expand the scope of such “support” to
technology policy.

As a start the  Nations has created a Working Group on
Technical Co-operation Among Developing Countries with a 
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date to recommend ways for developing countries to share their
experience with one  so as to improve development assistance
and to investigate  of regional and interregional technical
cooperation among   Although the major em-
phasis to date has been placed on inter-Third World fellowship and
training programs, greater attention is now being given by the Group
to narrowing the “communication and information gap as regards the
technological  of developing  There is no need
to review here the recommendations of the Group. The important
point is that cooperation has been accepted as a valid principle and
that mechanisms to implement it have been set up. Poor countries can
gain better access to the range of technologies by the international
provision of a  of services: information catalogs and rosters,
answering services supplied by various agencies, and mobile 
control teams to help Third World industries decrease their reliance
on expensive  consultants from private firms in the rich
world.“’  roles need not stop here, however.

International organizations have provided subsidies to LDC con-
sultants to gain contracts in other Third World sites in order to lower
technological costs to Third World acquirers and reduce their 

 on rich-world consultants. These activities arc exercises in 
   The Organization of American States’ interesting

Pilot Project in Technology ‘Transfer lays great stress on developing
national and regional focal points which serve as centralizers of tech-

:, nological demand and elicitors of supply.“’ Among lessons learned
from the experiment is a general sense thai alternatives to technologi-
cal dependency are possible once facile optimism and fatalistic resig-
nation are purged. Some imagination is required to visualize forms of
internationa! activity congenial to sound Third World national,
regional, and interregional technology policies. UNIDO, or some

similar organization, might stage an international  to exhibit
“appropriate” technologies, confining exhibits to technologies de-
veloped within the   World which hold the promise of application
in other sites.  effects could come by obtaining international
subsidies for  dissemination of technologies successfully tested.
Such a step would help create an alternative to the present expensive

 technology 
The United Nations or some other international entity  also

charter a capitai-replenishing (if not profit-seeking) firm to play func-
tions of research without which fairs will have no abiding impact. Ini-
tial steps in this direction need not be tried on a fully international
scale;  regional and local efforts can proceed on similar
lines. Eventually, coordinated planning will be required. One cor-
porate spokesman thinks that such broad planning should include
adversaries of  that is,  corporations. For 
van Dam “the heart of the matter is. the underlying concerted



planning,  and development between  and
  and home and host  H e

 creating a  research and development  for
making breakthroughs in appropriate technology and for “seeking
out  full range of development tasks where the priorities of the
Third Work! mesh  the  resource capabilities of the 

Van  view illustrates the need increasingly 
 in  international agencies, corporations. 

 and think tanks for comprehensive collaborative  aimed
   solutions to problems. International agencies can

 an  role by virtue of their special legitimacy,  least
  speaking on behalf of “a!!” interests and not primarily for

limited  inter  But they can do  only if they alter their
     point is  that the creation of
 technology  consonant with genuine development
 upon supportive actions from international agencies for

The  chapter has identified the objectives and general
directions of Third  technology policies. Most countries seek to
gain access  the whole gamut of modern technologies, at a fair price,
in  mode which allows them to make optimal use of their local

  in ways which minimize rheir dependency on outside
suppliers. In order to translate general desires into concrete policy,
however, any society must assess its constraints and the effective
leverage it has for implementing its wishes. Both constraints and
leverage vary widely. Large countries like India, Brazil, Argentina, or
Algeria  seek a degree of  “modernity’‘--even by

 the path of massive technological imports-while sacri-
ficing on other objectives (for  optimization of local resource
use) because  hope, eventually, to achieve relative technological

 Many smaller countries, on the other hand, may find that
their chronic need to purchase foreign technology  any
hope of  relative  autonomy. Beyond such vari-
ables the decisive  in policy are the basic options and develop-
ment  chosen by a society. The “vita! nexus” which links
options, strategy, and  to one another powerfully influences the
approach to technology even where governments pay little overt
attention to  policy.

No single country can fully satisfy its desires in technology
matters, if only because of inherent tensions between the quest for
greater autonomy and the wish to gain access to all “vanguard”
technological flows. The objective of keeping technology payments
down may likewise chase away certain suppliers. What is important is

 relate science and technology policies directly to overall planning
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 and to assure that measures taken  attract or 
 be internally coherent and  of society’s broader

   need to discover new combinations of
sound  policy, aiiied to horizontal collaboration with other

 world actors, and support by appropriate  actions.
‘The instruments used by Third World 

   contracts,  on payments, requirements
to    where available, the break-up of negotiating

  the like----tend to  dependency and lower costs ot
  Control alone is not enough, however; national

  science  technology capacities must be built up.
  emphasis on new forms of training, creating indigenous

  initiating two-way   and promoting a
  “appropriate” technologies responsive to special factor 

  and  social objectives. One key to success is the
  which links-institutionally, informationally. and

 demand, supply. and policy actors in the tech-
nology arena. Internal integration must occur in every vital sector of

 domestic economy, as well as with imported technology. Such
   the need to assure national assimilation,

 I,..,  of acquired technique. Throughout all
  are central-to purchasers of technology, to

intermediate  (financial,  firms), and to the actual
 future  resource pool. Supportive action from inter-

national agencies is also Although no mention has been
made in these pages of assistance from the rich world and its agencies,
public and private, this is also vital, as evidenced by the seriousness

 which Third World leaders promote the drafting of binding
“codes of conduct” for investment and technology transfers. If
realism is to prevail, inner consistency and broader systemic con-
geniality between technology policy and  social goals must be
based on a sober assessment of existing constraints,  to deliber-
ate  as to timespans over which limited targets will be pur-
sued.  it is never possible  make great gains without paying
social and human costs, the criteria for deciding  costs  be

 as tolerable  be defined, preierabiy  
  intended beneficiaries of policy and the populace which must

bear those costs.
Third  policy-making does not take place in a vacuum. The

contest of  technology policies is an international order domi-
nated by  corporations, international agencies, and 

 governments. This order is not static, however, but is under-
going rapid change. What has been said thus far on the nature of
technology, the channels for its transfer, and preferred Third World
technology policies must be seen in its global matrix-an evolving
world order.



Writings on the international economic order now proliferate.’ This
“order” comprises all the networks which channel and regulate inter-
national  of money, information, goods, services, equip-
ment, and personnel. National and subnational economic systems are
inextricably caught up in webs of interdependence affecting trade, 
vestment, monetary systems, foreign debt, aid, environmental issues,
the ocean regime, science and technology, development models, LDC

 strategies, and the public understanding of development
issues in rich countries.? No less important than global economics are
the  legal and political orders which link diverse 
governments, international bureaucracies, private organizations,
foundations, professional groups, and churches-around problems of
power, legitimacy. and exchange.’ Indeed, although they are distin-
guished for purposes of analysis, the economic, legal, and political
orders are in reality but aspects of a single “global system” within
which technology circulates and makes its impact on development.
Influential actors in the technology  are ipso  imporiant
agents within the giobal order. Conversely, institutions vital to any of
the three interlocking international orders  by that fact alone,
deeply involved in the universe of technology.

The world system and the technological universe are both
undergoing rapid evolution. Consequently, technology transfer must
be seen in the context of the dynamics of the present world order, the
forces shaping its change processes, competing images of the 
order, and issues on which world-order questions directly affect
development and technology. Most writings on development use the
term  economic order  generically to embrace the
economic, legal, and geopolitical global systems. It is helpful to
analyze briefly how the IEO, in this generic sense, affects Third
World development.
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  oi the IEO affect development efforts of poorer
countries at   points. The first is the link  the IEO
and social injustice in many nations. The present order tends to freeze
the  division of the world’s wealth in a manner which favors

 classes within  while constituting a global privilege
 in its own right. The current economic order was designed by

 countries to serve their financial and economic needs. This is why
 fails, by and large, to meet the needs of less-developed societies,

notwithstanding “‘aid” programs which transfer a tiny percentage
(often less than’  of GNP) of financial and technical resources from
rich  poor countries.’ Exchanges within the  respond to
purchasing power expressed in competitive markets. The principle of

  inherently favors rich nations, classes, and interest
   detriment of the poor who, by definition, lack buying

power. Much “aid” reinforces market exchanges by subsidizing
consultants, technicians, and administrators who act as intermediaries

 “donor” agencies and “recipient” countries. The 
 its legitimacy from a conceptual superstructure elaborated by

 as “laws” of international exchange. One key element in
the  the theory of international trade, had as its purpose,
according to “the explaining away of the international equity
problem. Development scholars are increasingly concerned with the
impact of the IEO on national policies for several reasons. First, the

 knowledge possessed by the “international community”
regal-ding China’s performance has widened the stock of development
paradigms. This is relevant because no nation preaches so loudly as
does China the merits of shutting out “nefarious outside influences.”
In addition, the failure of import-substitution policies widely cham-
pioned in the 1960s and the general ineffectualness of national plan-
ning cannot be explained unless one assesses the effects of the IEO on
national development efforts.

A second realm in which the IEO touches national development
is the relation between internal privilege sytems and outside depen-
dence. Underdevelopment can best be understood relationally: privi-

 systems in poor countries find their normal reinforcement in
alliances between national elites and international investors, traders,
and professionals. The prevailing IEO sets the patterns of 
making within which underdeveloped nations relate to industrialized
nations and to each other. Shifts in the relative power of the rich and

 poor world now challenge the old order, but these changes benefit
mainly a few “ncwiy rich” nations in the Third World. In no
fundamental way do they alter the competitive ground rules of global
exchange.” They simply acknowledge the thicker bankbooks of new
actors on the international monetary scene. The IEO is attacked more
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basically by the “dependency” theorists who contend that global
networks of investment, trade, financing, aid, technology transfer,
and the marketing of “consumerism” foster exploitation within Third
World societies. The emphasis noted at gatherings of the UN Con-
ference on Trade and Development, the General Agreement on Tariffs
and Trade, and the United Nations is different, however. Here
attention focuses on tne disproportional (and, by implication, the
unjust) bargaining  of rich and poor actors in the international
system. Earlier, the Pearson Report had spoken of “partnership” in
development and of the “global village” but studiously avoided
mentioning that this village is  by village elders-developed
nations and their allied interest groups. Tibor Mende comes closer to
the harsh truth when he concludes that even altruistic “aid” is largely
an exploitative device.’ Interdependence is rife in the global village,
but little reciprocity can be found therein. To offset this lack of reci-
procity, many Third World countries pool their votes, their rhetoric,
and in some instances even their resources.

Without reciprocity no international  can foster authentic
development, for all. Genuine development is the symbiotic combina-
tion of certain tangible benefits (the what of the development
process) and humanizing modes in which these  are sought
(the  of the process). If only one ingredient is present, there
is no genuine development. It is not enough to improve 
conditions, modernize  or  self-sustained growth.
All these benefits can be obtained in a counterdevelopmental mode:
dictatorially. paternalistically, or in unjust patterns of 
tion. Conversely, an exclusive emphasis on modal values 
participation,  also prove 
leading to inefficiency and/or stagnant or parasitical 

 Substance and style (the what and the how) are equally
important and must be pursued in tandem, even  a cre-
ative tension pulls them apart. As applied to the IEO, this prin-
ciple of  means that something  other
than a mere redistribution of resources among nations is required,
specifically, genuine respect and a voice for all in framing ground
rules governing international exchange.  or poor nations
are not to be treated as global “charity cases,” but an inter-
national  without reciprocity assures that poor nations will
be so treated, even if elaborate disguises or purely nominal conces-
sions in  or rhetoric veil inequalities. Reciprocity in the IEO
dictates that the poor and powerless, like the wealthy and influential,
enjoy access  essential world resources upstream and not merely

 A new social charter defining the basis of initial claims
on  must deal with initial access to resources, not merely with
subsequent distribution. I shall return to this notion later in this
chapter, but it suffices here to note the relevance of the concept  the



very  of  in the Third World. In its simplest
   states that an international economic order 

 by a  rich nations-whether exclusively “old rich” or
 inclusive of the  rich”-cannot be an equitable

and a just  order. This is true even if extra “special
 rights” are assigned to Third World nations, seabed funds

 for   or  subsidies given to
their  research activities. All nations must not  have

  to vital resources; they must also have an effective
 in  governing the use of these. Otherwise, development

  mask  paternalism or elitist social control of needy

 points  out: (a) technology transfers take place against
  an  ecwnornic order; and (b) the

    bears directly on the Third World’s quest for
   and reciprocity. Before inquiring into that

 however, we must establish the identity, values, and
interests of   institutional actors in the present international

   these actors are also those who play a
dominant role in the global circulation of technology. I say “predict-
ably”  technology  are a  of the relative

 and   operative in the global order at large.

 global stage is peopled  a rich cast of actors who serve as insti-
tutional links between  economic, educational, or informa-
tional activities and international political relations. The players
include international labor unions, religious and missionary bodies,
cultural-exchange societies, recreational clubs, and others. But for
present purposes it suffices to look briefly into the role and values of
five actors: national governments, public international agencies,
transnational corporations, world knowledge specialists, and the
world communication system. Taken together, these groups decisively
affect   they are, in effect, the stewards of technology
policy and  elite world coalition.

 Governments

National governments are important actors in the IEO, notwith-
standing the laments smaller ones make over their relative weakness in
the face of corporate giants. A qualitative difference doubtless exists
between the influence wielded by small and medium powers and that
of big powers. Yet even small nations can play significant, albeit
limited, roles in the global arena. Their legal sovereignty gives them
international status and instant access to forums not open to other
institutions. Only states can have diplomatic representation and
worldwide recognition of the “legitimacy” of their use of armed



     state   confers entry to
      within this category gr-ear

 and  few  powers are dominant for several reasons.
Rich   as home bases whence investment and

 arc    Third  They are also the sites
    great suggestive power 

    rich countries rarely act in full 
     and  rules for survival in the

 self-images big powers have constitute
    possibilities  the world. The
  and the Soviet Union still hold a privileged place in the
  actors. And it matters  little 

    global  is  from a two-pole  a
 model;’ in both models the  these two super-

    interest and security decisively affect
 workings  the  order. The United States has long adhered

to  imagery of  of power” and “spheres of influence” as
foundations of its foreign  Under Henry Kissinger’s tutelage

    new popularity to   Yet
   to  world  a   relegates

T h i r d      per iphery .  Richard    
     World that

it sustains  rich   while it  and pacifies the
poor  weak.  chooses a globalist organization  on hier-
archy rather than equity.”

The assumptions  balance of power and  
       order fully congenial

to genuine development for all--large and small, rich and poor. If the
global  is manipulated by great powers-and, again, it matters
little whether the club has two, five, or six  their inter-
vention in troublesome areas is legitimated. This model is but an
updated  of the civilizing  of “advanced” countries,

 of modern  who bring developmental redemption
 “backward” lands. This scheme renders true reciprocity in world

  for national diversity, and effective Third World
participation in global decisions impossible. Worse still, excessive
focusing on balance of power assigns to the self-defined 
security interests of great powers a disproportionate weight in world
decisions. Resistance to these ideas has already begun, however.!’
Many Third World  repudiate this vision and  new
forms of solidarity as a necessary means for assuring participation by
weaker nations in world decisions. Champions of this newer view
grant the merits of East/West  big-power security, and inter-
governmental cooperation, but they insist that these  are not to
be gained at the expense of the Third World. Of course, Third World
critics of the great powers are not themselves without fault; they are

199



Purr Three:  Policies for 

 in the words of Fouad Ajami, “unduly nationalistic 
Nevertheless, they correctly stress the dangers of per-

petuating big-power monopoly over the management of world eco-
nomic,  political, and cultural affairs. They thereby help to
expose the basic interests and values of big-power governments.

 Agencies
International agencies range from the World Bank and regional

 banks to the United Nations, its specialized agencies, the
 for Economic Co-operation and Development, and

assorted world-relief agencies. These institutions have in common
international membership (if not  leadership or financing),
mandate. areas of operation, and overt value perspectives. Most of
them  in some activities centrally related to Third World

 Thanks in  the self-assigned role played by
Robert  the World Bank aspires to serve as development
pedagogue to the rest of the world.  lets no major world
conference pass without updating his prescriptions to the world

 community” (in the form of analytic exhortations
incorporated into his formal speeches) and calling the attention of
specialists and citizenry at large to issues such as unemployment,
income distribution, or assistance to small farmers. Not surprisingly,
therefore, a 1962 report issued by the Hazer? Foundation considers
that “the World Bank and its activities represent a significant
expression of a new type of international sovereignty.“” Seen in this
light, the discussions which followed the publication of development
reports in 1970 (Pearson, Peterson, Tinbergen, and others) take on

 life. At that time many students of development asked whether
assistance to less-developed countries was better given bilaterally or
multilaterally. Although wide  favored the latter, some
Third World leaders point out privately that at least they have at their
disposal means for creating counterweights to governments supplying
bilateral aid. They can appiy diplomatic and political pressure on
them. nationalize  threaten assets of their nationals, or allow their
public opinion to mount embarrassing publicity campaigns. But, they
ask, how can they express their dissatisfaction with the World Bank,
the United Nations Development Programme, or some international
funding agency? Such entities relate to Third World host countries
solely as “donors,”  no other arenas exist justifying their presence
there in other capacities--as political actors, let us say, or as holders
of economic interests. Not surprisingly, some writers criticize the
“leverage” used by the World Bank to interfere in development
strategies of   nations.‘! Defenders of the Bank reply, not
implausibly,  “a bank is a bank is a bank” which must look to
“credit-worthmess” more than to “worthiness” as defined by the
simple criterion of mass need. Because the Bank must itself obtain
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 in competitive markets, it claims it is justified in imposing
professionai standards of  Bank officials point as 
to other “windows” in their lending counter--the International

 Association where “soft” loans with high grant com-
ponents are made on quasiconcessionary terms-and the “third
window” for balance-of-payments assistance tied to inflationary
prices. Whatever be the merits of this debate, the influence of
international financial agencies on the world developmental stage is
undeniable. To  great extent, these agencies set the terms of global
debates on development. With a view to countering the terminological
and conceptual dominance exercised by such groups, a number  
Third World intellectuals meeting in Santiago, Chile, in April 

 the Third World Forum.‘” The very creation of the Forum
 to the importance of international institutions in shaping the

language of development in ways congenial to rich-world interests.”
international development agencies fund many  ac-

tivities bearing on technology transfer. An earlier chapter describes
the role of  firms in prefeasibility and feasibility studies, in
diagnosing development problems and choosing strategies, and in
evaluating programs and projects. Numerous contracts given to 
world consultants to work in the Third World are possible only because
they are subsidized by international institutions or bilateral aid agen-
cies. And if indeed the ability to conduct feasibiiity studies with local
resources is the best touchstone for judging a Third World nation’s
technological  international funding agencies are evidently
major actors in the world order. They reinforce prevailing standards
of competitiveness in such crucial domains as diagnostic and prescrip-
tive iechnoiogies. By their invoivement in this role, international
agencies ally themselves closely with the interests and working styles of
another actor on the  stage: transnational corporations.

 Enterprises
 enterprises have now been exposed to the glare of

worldwide publicity. Spectacular abuses and political bribes account
only in part for this publicity. It is the rapid spread of public
knowledge as to the size, power, and bargaining position of  in
the Third World which explains the attention now showered upon
them by universities, legislators, international task forces, private
scholars, and church commissions.‘* It is superfluous to repeat here
what is written above on the  of  in technology transfer. Nor
is this the place to review the findings of such authors as Vernon,
Levitt, Dunning, Kindleberger,  Girvan,  Miiller,
and Turner. What is useful is to summarize the general assumptions
and value preferences adopted by different categories of research on

 Such research is no less important a reflection of how 
perceive their critics than the “concessions” companies would accept
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in any transformed  The president of Business International
characteristically pleads for

 of the game that are clearly stated, harmonized, and to
which  international corporations could conform. The reason
no code or unified rules of the game exist is not because these are
unacceptable IO the international corporation (most international

 would welcome them), but because nation-states
have been unable or unwilling to yield sufficient sovereignty to

 possible the framing of such rules, or such a code of

 is undoubtedly the most conflictual issue opposing 
and governments of host and home countries. At issue is a 

 of the basis for sovereignty. Its traditional foundation has been
 recognition of a society’s political organization as a nation-state.

 shifting realities are leading some to urge attenuations of political
  conferra! of economic sovereignty-on other

 One Latin  dependency theorist cites with approval
the  passage:

 international corporation is acting and planning in terms
that are far in advance of the political concepts of the nation-

 As the Renaissance of the fifteenth century brought an end
 feudalism, aristocracy and the dominant role of the Church,
 twentieth-century Renaissance is bringing an end to 

class society and the dominance of the nation-state. The heart of
the new power structure is the international organization and the
technocrats who guide  Power is shifting away from the nation-
state to international institutions, public and private. Within a
generation about  to 500 international corporations will own
about two-thirds of the fixed assets of the 

Some  that  be given   voting rights in the
United Nations, in recognition of their  sovereignty in many
weak lands.” Others publicly wonder whether selected firms might
not be internationally chartered in some Caribbean isle acting as a
Vatican State for business, far from the jurisdiction of any govern-
ment, and perhaps even be admitted  membership in the United

Others wonder whether corporate personnel should not be
granted international citizenship so as to facilitate still further their
mobility across “purely national” (and, by implication, artificial and
arbitrary) boundaries. The most disturbing idea implies that most
Third World states are not administratively, economically, and poli-
tically viaole. Therefore, their leaders might be led to consider con-
tracting the running of their entire countries to transnational corpora-
tions, because these alone possess the resources, skills, personnel, and
experience to make those states  Most researchers judge
transnational enterprises, on  to be indispensable and benefi-
cial to the Third World. They believe that no other institution can



  i n   

  raising large sums of  capital;
   needed to do feasibility, site, and design

  preferably as  and
    “market  Raymond Ver-

non declares that  continue to be welcomed because the)
    and  to numerous

      For him the most important
 is   realistic alternative to  ties in sight. Vernon

  questions (such as,  is right? 
  behave?) cannot be discussed rationally until “all

  is  insists, therefore, that the task of “serious
  to find  all the facts, more specifically,  study

     Third World environments, what their
pricing and wage policies are, and what impact they have had on 

 societies.”  opinion is important “or two reasons:
He is   leader of an influential “school  at 
Harvard    his views rest on vast  of empirical
information. Mos: global corporate spokesmen arc sympathetic to

   he treats categories such  dependency, ex-
ploitation.   as “external” to arguments about  And

   in  “product cycle”  Vernon can assert
to    that  advantages accrue to
companies only for  limited time and that tougher host-country 
gaining stances  iead corporations to make  accommo-
dations. The  says Vernon, is for LDC governments to be likewise
flexible so    not be chased  by excessive restrictions.
Firms want  this does not mean that  are reactionary 
that they favor dictator:;. ‘They fear abrupt change,  to the right
or left, because such change disrupts their efficiency and impedes
sound corporate 

 and  Pierre Judetand Jacques  Norman 
van,  Levitt, and others retort that the Vernon position is, ulti-
mately,  more  a scholarly rationalization of corporate values.
They  that issues of social justice, people’s participation. lessened
dependency, and the priorities of national development should take

  corporate interests and lead to new ground rules.
Methodologically, they add, one must study the problem in its total
patterns of political economy, not in piecemeal positivistic fashion.
Questions of  control, ideological conflict, and elite decisions
arc not  but essential factors in appraising  More-
over, these scholars (and others, such as Stephen Hymer and Laurence
Birns) declare that the evidence reveals that  have indulged
generally and systematically in exploitative practices, including exorbi-
tant transfer-pricing, the imposition of unsuitable technology pack-
ages, denationalization of Third World capital, encouragement of the
“brain drain” of national skilled people to the international market,
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and the    shelters in discriminatory  
 the harshness of their criticism, however, these writers do

not advocate   but instead suggest methods to
 the  they can do. Their recommendations center on

 public disclosure of financial data and on specific measures
that    partners to gain countervailing power in

  with  firms. This conclusion is also reached by
other researchers on  U N  a g e n c i e s  a n d  t e a m s ,

  individual scholars, and special-interest groups such
   national governmental commissions, and radical

 
 organizations react, in the main, by reasserting the

 of profit-making in a socially responsible manner and by
branding many accusations  unfounded. They hold that most
“abuses” represent exceptional aberrations from mainstream 

  More importantly, they maintain that  should not
   nor behaving as philanthropic foundations, 

missions, or even  developmental planners for society at large.
Corporations  their loyalties  all societies (or to none!), to

  (or  none!), and to all social systems (or to none!).
Finally, they arc  great effort to convince the world that

    demands  by the Third World arc
fully compatible with mature, professional,  relationships
with 

As debate, polemics, and research continue, every hue of opinion
can be  The only point of which all parties agree is that 
national corporations are vitally important  in the world’s
development arenas.

   Specialists
World  specialists constitute the fourth galaxy of stars

in the international order. Taken together they consist of a loose, at
times barely visible, consortium of universities, scholars, founda-
tions, research institutes, assorted “think tanks,,” and 
federations of study institutes.:” Their loyalties are global, as are their
arenas of action,  expenditure, and travel habits. This
cosmopolitan flavor is most evident in the “scientific 
Diana Crane writes that “basic science is an inherently international
activity. Its principal goal is the production of new knowledge which
is evaluated according to universal standards,  terms of membership
and goals scientific communities have been international since their
emergence during the seventeenth century.“*’ Later arrivals as mem-
bers of the “international club” include social scientists, historians,
philosophers, systems analysts, and the new breed of 
Significantly, however, most “intellectual powerhouses” are located



in.   by,   countries. One major
role played     community” 

 of literary academies within national societies: to guard the purity
of development language from contamination by indigenous Third
World  Words, concepts, images, theories, and models must
bc certified as  by the international “intellectual” commu-
nity. When  acceptability is not forthcoming, however, the
world  industry subtly proceeds to disarm new ideas, new

   models so as to incorporate them into 
    of course, is to take the sharp bite 

   theology of liberation. revolutionary 
 and  efforts by Third World intellectuals to 

    a  to prescribing change.
  world knowledge  is loose and not

always   this does not mean that universities have no walls
 that  institutes are staffed by  spirits, much less that

 assets arc other-worldly. What is meant is that scholars,
educational  think tanks, and foundations do not 

 qualify as  of this international knowledge  set”
 by  ‘Throughout academia, research institutes, and

    certain niches  individuals or teams
  organizations  bases for “keeping in touch” with 

national workshops, ideas, peers, loyalties,
and  funding opportunities. Taken collectively,  people and
groups gain an “inside track” along with other powerful actors on 
world scene: international agencies, transnational business, govern-
ment:;, and a hos:  interest” groupseach 
agenda.   point is that their ideas are listened to by
influential decision-makers.  addition, members in good standing of
the international intellectual  recruit and screen new members of
transnational professional associations in science, the social disci-
plines, and the multidisciplinary studies.

The world knowledge system plays two roles: it serves as the
  to which major actors in the international

order look for legitimation of their interests in ways which are
ethically, politically, and socially acceptable; and it is the font for

 which can help  same actors adapt to pressure for changes.
The world intellectual community is thus the privileged locus for
floating trial balloons which test the winds of possible opposition
movements. Paradoxically, most members of this “invisible college”
arc highly  and hold highly ethical personal views; they have
a deeply felt regard for saving the planet from destructive war, eco-
logical dissolution, demographic catastrophe, mass starvation, and
urban decay. Nevertheless, the interplay between the funding require-
ments of such a system which serves as the legitimating filter of
“reputable opinion” and its stylistic congenialities with top 
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  are    The system is  a

 functional equivalent of the imperial Roman road
network ,  a kind of   not for the tnissionary

 of the Christian  but for a world order based on
reciprocity in  The  un i f ica t ion”  o f  the

 has been achieved by modern communications and 
tion. which have t&scoped, if not fully abolished, time and space.
Images of the good life, of social-change strategies, even of possible

  the future are rapidly diffused  the globe.
There exists, indeed, a special political economy  by global



   

     i s       
       

M o d e r n   are a  ac tor  in   
arena;  is  a  camera watching whatever 
in the world. In a second moment. numerous  of 
national  watch in turn. ii  long-term result   

   in  a  consc iousness,    it is to
produce in almost  a  of  he   the

g l o b a l  
   d i rec t ly  a f fec ts   and  of 

  programs, recreational  
   A n   e x a m p l e     

      A s
   puts 

    s a t e l l i t e - c a n   
  of people. Floating thousands of miles  

     telegrams. and 
  to  w h e r e    a r e

 a  

    
 in    a   corporat ion)

has       as taking  further step in a
process  over a  ago by   

 Union.  artificial  is, national) barriers 
 by  for  exchange of 

 regard  political boundaries.  Thanks to its 
in  countries, the   has al-
ready   content of  literacy  

 business-exchange  and political report-
ing. At  levels of the  dramatic import, the instal-
lation of between    testifies to the
important  wrought it: the conduct of politics and diplomacy
by a    is part oi the world communications

 it    to stale that other actors in the 
    unable to opetate as 

actors in   of the world communications system as basic
  this infrastructure. not  does global 

  a  capacity to be diffused  also competing
 of   those of the primitive Tasaday in

 Philippines or the  hippies of the United States--be-
come known throughout the globe. By  known measure of “inter-
nationality” (membership. financial participation, arena of coopera-
tion, vision, interests. and program content), the  

system is an important performer  the stage of international
affairs. One hundred and seven countries, territories, or possessions
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     and faci l i t ies on a
    One measure of the unit’s success in

   years of existence is given by its president in these 

During a time when other international relationships have 
rnarked by severe strains, when historic alignments have weak-
ened, and when international economic relationships have been
subject to the greatest uncertainty, INTELSTAT has  and

 has become more cohesive, and has  great
stability.“’

This  to saying that global communications will continue as
influential actors in the international system.

 significant than the global role of extraterritorial actors are the
divergences in values and interests which pit them one against the

 Thus one transnational corporation will wage war against
another, yet never beyond the point of threatening the existence of the

 system. Enlightened companies whose leaderskip is
 to evolving trends in the  order can flexibly make their

 with nationalist  socialist regimes and with governments which
would  their activities. All companies share an interest in

 the international market as the central insritution of
 exchange: although some might agree to subordinate

market  to some organizing principle such as world plan-
ning for basic needs or a transnational consensus on investment and
technological research. On balance, the values and interests of 
are  congenia l  to  those o i  the b ig  powers ,  whose pre fer red
image of the world rests on the pillars of spheres of influence, balance
of power, and elite guidance.” For the most part, the international
scientific and intellectual community has been content to favor better
models for designing the future instead of radical change in the
current international order. Apart from a few notable exceptions the
majority of internationally oriented scientists, although they some-
times compete with governments and international governmental
agencies for  voice in decisions, have refrained from challenging the
legitimacy of the present international order.‘” One reason, according
to Diana Crane, is that

scientists do not control the financial resources which support
their activities. They must continually negotiate for funds with

 who may be  disposed to their cause one day
and negatively the 

World communications interests are powerfully committed to
growth and to expanded coverage. From March through December of
1974 the number of earth-station antennas for sending and receiving
signals via satellite in commercial service rose from 80 to 107, and
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 growth is forecast.““ ’ Interests converge around the
dream of circumventing, if not abolishing, a!! “artificial” bound-
aries. For communications and transportation interests, national
boundaries are a two-edged sword. On the one hand, they allow
charging usage and  fees on grounds of national 
tions. On the other, these interests  on fissures in these same
boundaries to justify their special contribution to the economy of
message exchanges.

All global actors perceive that the present international eco-
nomic,  and political orders are undergoing rapid change. Each
in its  way is trying to adjust to probable directions of change so
as to survive, maintain influence, and protect its interests. 

 cannot act  but if the world system is heading towards
unknown  two questions become  What is the shape of
the Future order, and who will be the stewards of the 

Stewards of the Transition

Several future models vie for the loyalties of critics. Alternative
 of world order run from a unitary world government and

  society unif ied by modern technology to a
 world order founded on the basic thesis that  good

society is characterized by the co-existence of many  group-
ings.  Countless scholars and institutions now urge that the entire

 be reshaped to prepare desired futures.  all these
efforts is the assumption that only a  approach allows one to
understand and predict social wholes. We are bombarded with
“models” and simulations which incorporate as many  
variables into their equations.“’ A new vocabulary comes  exis-
tence, posing  dichotomies-undifferentiated versus organic
growth, logistic  esponentiai growth, stable versus 
rating growth. Behind these prodiga! expenditures of 
energy lies the universal quest for wisdom and simplicity in the midst
of  The question finally becomes: What are the founda-
tions of human hope?   future worth waiting for? Doubts abound
because of the ambivalent character of technology itself: Its very
promise is uncertain. Lincoln Bloomfield explains why:

By 1970, technology had produced so many more problem; than
society could consume that no one doubted that, ir Tom Lehrer’s
lyric words, “ I f  the Bomb doesn’ t  gr t  you,  the Pol lu t ion
w i l l . “ .

Electronic  for  information  affect
the lives of even the poorest in the world. These means will
tighten the world’s sense of community. But it is certain that they
also will bring danger;   be worldwide impatience
that the living standards of poor people are not better, and an 

 demand for  faster technological improvement



aimed at   mankind a  of  that
of   and America.”

 future international order lies under    of
  resource disruptions,  and demograph-

ic catastrophe, and ecological disaster.  of the present
 leaders in the greai   in 

  or international agencies,  
 Henry  K iss inger ,  that  there is  “scarc i ty  o f

 and the surplus of despair.” Kissinger urged his
 to forego confrontational approaches between haves and

 our  bcliefor social structure, we are part of
a   economic system on which all of our na-
tional economic objectives depend. No nation or bloc of nations
can  determine the shape of the future. If the strong

  impose their views, they will do so at the cost cf jus-
tice and  provoke  If the  resort to 
they will do so at the risk of world prosperity and thus provoke
despair,   of one group of countries as a bloc
will sooner or later produce the  of potential victims

 a 

  similarly condemned by  spokesmen.
   articulates the mainstream corporate view in

 words:

The multinational corporation, able to assemble resources and to
organize  on a worldwide scale. has  in re-
sponse to human needs  a global instrument of economic ac-
tivity. 4s it evolves further  this direction, it will find itself in-
creasingly  and constrained by national governments.
The outcome of this conflict will depend upon the nature of the
fu ture wor ld  order  .

The multinational corporation cannot thrive in a  of
international tension and conflict. The  of 

 business is man’s best hope for achieving political unity
on this shrinking 

Elite groups benefiting from the  order fear confrontation and
prefer  to new demands on peaceful terms. Weaker
groups, however, are wary of pleas for cooperation, viewing them as
efforts by the powerful to defuse the pressure for changing basic
structures. They agree with Algerian President  that it is
necessary 

  countries to create national and international condi-
tions such that the existing relationships of domination could be

 by  relationships  on equality and respect for
the sovereignty of states,. . [and] the international community
can guarantee the establishment of a new, more just and more

 economic 



   id circles it is  believed that  relations
    weaker partners in  in ternat iona l

 to a combative spirit. The battle is on to
        words of Kenyan political scientist

 

  heart    is the old issue  equality. which in
     t o  t he  t ens ions  o f  

 

    arc linked, controversy  on
     Will it bc  or symmet-

rical,   mode of domination by the few or reciprocity  
 II is     miracles of abundance which could be

  technology to  the misery of the masses. As
 

  increasing the inventive and productive capa-
bilities    (i.e.. England and America)  beyond

  initiatrd a process of massive disparities
    among the nations of the world.”

       p a r a l l e l
 in      these  Th is
   rise to  models of   world

Richard  identifies nine possible new world orders 
 both  in the current system and building blocks

for the  But with an eye toward synthesis, he reduces the
roster tot  competing models.‘”  are: an approach based on an
expanded club of big powers; another based on an appeal to the
ideology of  corporations which treat the entire world as a
market; and a third model called “global populism.”

  Powers

The first  tendency toward globalist unification rests on a
Darwinian or  notion of the survival  the  Unifica-
tion of world problem-solving, if not of the world itself, should take
place under the guidance of the great powers. The club of great
powers may have to be expanded IO include new aspirants (a nuclear
China or the “newly rich” OPEC countries), but world guidance 
change processes remains predicated on spheres of influence and
informal (or, in one variant, increasingly formalized) consultation
among powerful actors. Many Third World leaders fear that this
approach legitimates the tacit or overt claims of the rich and powerful
to speak   the world, not  it. Under this model the poor
and weak will be provided for,” but they will not share power: the

unification of the world will be wrought on the principle of 
rather than equity. As Falk writes, “This is the 



 design for a new  order. The diabolical 
   foreign  is to transform 

 preserving its worst moral defects without eliminating its
ecological Big powers, in this view, neither can nor
ought to  any more of their sovereignty than they have to in
order  assure  the evolutionary process does not basically

 their influence in decision-aaking circles. Demands issued by
  are to be labeled the  from  

   collective requests made by Third World governments
in  Nations are considered irresponsible or dangerous.”

 nations  willing to share technology and  with
less-developed  but will struggle to keep their supremacy in

  ion  political and ideological power. Power and ideo-
logical  are not to be transferred on the same terms and in the

 manner as economic progress or scientific know-how. Yet at
 in  are two change processes which are interrelated:

processes concerning production, mastery over nature, rational 
 and  efficiency, on the one hand, and those

 to  of power and control over dominant concepts
and  on the other.  both processes were launched
by countries   developed, they have spread their effects to

 societies.  powerful developed countries perceive that their own
self-interest requires some sharing of the benefits related to the first
category of processes, they will be flexible and accommodating.
Under pressure from below they will also make concessions in the
domains of  and conceptual legitimacy. Nevertheless, the
preferred model of their  is to guide the  in ways
which give them maximum control over the speed and direction of
change. This is why rich-world intellectuals and policy-makers cham-
pion the piecemeal, issue-by-issue  approach, in-
stead of one which focuses on overall structures.

Many lesser powers are willing to entrust the transition to a new
world order to the great powers. Because they fear nuclear warfare,

 catastrophe, and disruption in patterns of geopolitical
 quite as  as the  powers, they support small

 entailing no basic changes. They may on occasion dissent
from superpowers on issues such as  over seabeds, rules
for foreign investment, or the price of raw materials. But their
complaints are confined to what Brzezinski calls  and not

 dissent.” Their ultimate aim is merely to improve their
own bargaining stance within existing parameters. Many 
makers in weaker countries see these arrangements as the best they
can get. Others become persuaded that the “balance of power” lets

 use the “shield” of big powers to protect themselves against
their own enemies. Still others view big-power  as indispen-
sable if nuclear war is to be avoided.  is the notion that mass
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starvat ion  economic misery in their own  will not be
tolerated by great  if  because they wish to prevent the
total breakdown of an  which operates to their advantage. There
lurks behind such  the unstated fear that the burden of an
international order in which small nations would share major respon-
sibilities is too heavy  them to bear. Nations are no  prone than
individuals to “escape from freedom.“‘* Freedom’s burdens are

  the prospect of participating in a new global enterprise
is understandably intimidating to lesser powers.

Another category of less-developed countries endorses a 
polar model of evolving world order because they themselves aspire to
become big powers. This is manifestly the case of India,  and a

 others.
Many  assume that big powers  continue to play a

decisive  in world affairs  they adapt   new cir-
cumstances. But scenarios of big-power control are being 
by other  for the transition. One such model vests its hopes in

 unification  of the  corporation. According to
this view, the world will be made one thanks to the 
problem-solving of  whose specialty consists in managing tech-
nology worldwide to solve all probiems.

 C o r p o r a t i o n s

“Unification by economic  under the auspices of the
transnational corporation  is no nostalgic evocation of the 
East India Company or the Hudson Bay Company, precursors of
today’s transnational giants. On the contrary, much sophisticated
thinking goes on in corporate circles as to the proper role of markets
in global exchange.  formulas are now repudiated. Jack

 states that to continue invoking the cliche “let the market
decide” is “to avoid the recognition that it will merely perpetuate the
injustices which exist already; it cannot of itself produce justice. But a
just syste  can employ market rules  implementation quite effec-
t i ve l y . “ ” In the same  Henry and Mabel Wallich assert that the
“ultimate decision about what is  be produced, which is the essence
of economic life, cannot be made by the owners, whoever they are, so
long as an economy operates in a market  ‘Their plea aims
to convince business managers that neither the survival of capitalism
nor the continued profitability  depends on continued
private (or “corporate”) ownership of the means of production; all
that is needed is the maintenance of markets and price mechanisms.
The  claim that growing Third World nationalism, the trend
toward socialism, and the  of basic resources will
impose their vision even upon traditional corporate thinkers and
managers who will have to rally to the  view if they are to survive



 organizations in what, IO t he m , is an 
 Profits  be legitimated not.  in the past. on the

  economic efficiency but on the ability of  IO be socially
  Corporate spokesmen exer-

cise themselves in “proving“ that profit is compatible with justice,
  and other developmental

  ii is     “revolution of rising frustration”‘” is
   corporate claims. As a result, 

 initiate far-i-caching changes in the rules
     of  in poor countries. Notwithstanding

 upon  legitimacy, however,  continue to argue
 “global  arc  first in history  the organization,

  ideology to make a credible try at managing
   an integrated unit.  Their claim, in short, is that they

    global organization necessary to administer the
 in   Aurelio  director of Fiat, does not

   the  corporation is the most powerful
 for the  of human society. Nevertheless,
 arc    coalition of  trying to impose restraints on

their own  adaptation to changes in  world system. They also
    of the multinationals will depend

    multinational political   of
    institutions to be necessary because national

  are  against organizations for which
national boundaries either do not  or are seen as

 to be  by global planning. Quite logically, 
 an international order which would  them to operate

 than as mere enclaves  poor “Enclave status,”
to cite A.A. “arises from the  sophistication in
production and management-and, one  add, in planning-en-
joyed by such firms over the surrounding economic  Quite
simply,  do not have the same level of technological and mana-
gerial skills.“’  discrepancies  that transnational
corporations  long retain their  character.  they wish to
disarm their critics, they n-rust get the res! of the world to agree to a

 definition of what is “foreign.” If the entire globe is accepted as
the basic unit of human activity,  are no longer “foreign” to
anyone .   seek  the evolution  rhe  order is not

    n e w   f o r   S o  l o n g  a s
 and  are perceived by  deci-

sion-makers as issues to be solved  by political, ideological, 
military means, transnational corporations will judge that their
influence is being curtailed for reasons extraneous  the very
problems those outdated means are trying to solve. They  the
entire world as a vast market. And who can best respond to market
signals  market  if not large global corporations?
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Criticism of 1  which implies that they are at the service of
  is largely irrelevant. US-based corporations

have bribed governmen!  in Korea, Iran, Bolivia, and Saudi
Arabia; they have also subverted internal political processes in Chile
and Guatemala. Nevertheless,  do not pledge their primary

 to their  countries or governments; their 
extend to  market as an institution. The more  is the
m a r k e t ,    Car l  A.   c h a i r m a n  o f  t h e  D o w
Chemical Company, dreams of seeing the world headquarters of his

   neutral island owned by no nation:

II’ we were  on such truly neutral ground we could then
really operate in the United States as U.S. citizens, in  as

 citizens and in Brazil as  rather than being
 in  by the laws of the United 

National governments, in home and host country, are not required to
  but  to assume second place. The dream of 

 nonterritorial legitimacy in the conduct of pluriterritorial
 The panic sometimes displayed by  over criticism

showered upon them can be traced to their  understanding that
 is at  than mere economic survival. Just as transnationai

corporations were getting their first taste of  power, they lost
faith in  ability of other institutions to “solve the world’s 

 But  think that they can save the world from wars, misery,
social chaos, and alienation. If transnational corporations are imperi-
alistic, it is not because they exploit people economically but because
their inner dynamics lead them to usurp decision-making legitimacy
for global society at large. Paradoxically, their effort is predicated on
giving up political power and minimizing traditional political con-
siderations. Corporate visionaries are veritable utopians. Their best
spokesmen willingly admit that abuses should be corrected and that
market mechanisms must be subordinated to other  But they
are no less convinced that history singles them out as a new aristoc-
racy, indeed as the only elite able to exercise global power respon-
sibly and  Of course transnational managers will gladly
share power with the United Nations, with national governments, and
with other international actors-territorial and nonterritorial. But the
value system operative in transnational corporate circles implies a
quest for a universal mandate to tackle human problems.

In this sense  offer a second paradigm for the evolution of
world order away from a state sytem and toward central guidance,
under their benign and discreet hegemony. The thirst for a mandate
explains the need felt   to persuade others that profit need not
be exploitative, that large size need not be  evil, that
technological superiority is the very condition for abolishing 
in short, that  are better equipped than other organizations to
preside over the transition to a new world order.



  

A  paradigm for the transition  the banner of “global
  rests on an analogy drawn from national

politics: an appeal made by  over the heads of power-wielders
and directly to the masses affected by decisions.“’  is often a
cloak   d the manipulation of mass fears and hopes

    populism can also represent a 
   for  masses and their authentic values. Populism

    rejects the  that Leaders should take
 in   of  instead it holds that people should be

   their   Quintessential  popul ist 
 in function of “the  who are

  and arc  able to make decisions on such 
   The late  Hoffman, then administrator

     Programme, believed 

 and should  be the exclusive province of
     skillful    is 1 0 0

big,   too crucial an  no! to merit the 
  least the concerned interest-of  majority of

 ill   on 

  in  world order likewise constitute too big,
too  and too crucial an undertaking to be   to

   sees the “top-down”  of the world as un-
democrat ic,   too closely linked  international

  too  to universal justice to be acceptable:
“Great power  and  cannot be said to be in harmony
with  interests of less powerful members of the system.““‘ But 
any working mode9 of a  world order possibly be formulated with
a populist orientation? Even if such a model were desirable, must it
not get beyond sterile denunciation of present global shortcomings or
of elitist alternative models of transition?

Global populism must prove itself able to solve contemporary
crises and offer reasonable hope that its instruments of change can
work. Unification by global populism entails acommitment, in Falk’s
words,

to deal urgently and  with problems of war, poverty,
environmental decay, depletion of resources, and deprivation of
human rights, through the mechanisms of coordination and plan-
ning organized around a guidance rather than a governing sys-
tem. The long-shot possibilities of global populism appear to
offer the only alternative to a new wave of neo-Darwinian statism
or a planetary takeover by the multinational 

Global populism  for a coalition of  forces, allied to elites
who “defect” from their class values, to struggle against the 

 of al9 human 
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To counter- the evolution of world order under the hegemony of
the privileged few,  calls for a “normative challenge” to serve as
counterforce to the pursuit by the powerful of  vested interests,

   name of There is no need to review what a strategy
for transition in the mode of global populism requires.‘! But it is

 to note that elitist stewardship of transition is neither
inevitable  salutary. Various Third World actors must be 

    great powers or rich institutions. So must
 and  the military-in rich 

  dissident movements in many lands; and
 such as churches, foundations, and think ranks. Success

demands that radical  actors support, and in  gain
   social scientists, systems  and

 of all types. There is no single “focus”
or  ground upon which all anti-elitist efforts can be 

  fertile soil of  efforts is the mass of the populace. But in
societies  by multiple overlays of institutional intermedi-
aries  “the people” and leaders, linkages must be established

   if  peop le ” are  gain effective  over the
  at work in their societies.
  for a new world order-giobai 

 enormous odds.  order to succeed it must overcome, in
reformists, a two-fo!d impotence: the defeatist illusion that they can
do nothing in the face of overwhelming trends and the romantic
utopianism of those who paint static portraits of desirable alternative

 The great powers, supported by timorous lesser powers,
may, it is tr-ue, be  to exercise  over the transition to a
new world order in accord with the twin values of elite control and
stability management. And chances seem good that transnational
corporations will prove  to parlay their economic and organiza-
tional power into  gains. One readily imagines circumstances
in which traditional political instruments will so dramatically reveal
their  to manage global problems that  might easily
assume  hegemony through sheer default. Were they to do so,
however, they would surely delegate many specifically  tasks
of  to those same powerless institutions they had just
supplanted.  phenomenon often occurs when military regimes
seize power from ‘“incompetent and corrupt civilian politicians.”
Military elites quickly discover that thev cannot govern alone; they are
forced to woo  and politicians back into action. it is
neither the politicians nor the electorate which calls the tune, how-
ever, but the military. Overlapping interests evidently link the des-
tinies of large governments to those of transnational corporations,
and mutual accommodation rarely proves  Nevertheless,
the dynamics of global profit-seeking create pulls in opposite direc-
tions than those generated by the pursuit of global power politics. To



 the  government fears that  war against
    Chile eroded its own ability to conduct foreign

policy. More ominously, the American government begins to fear that
it cannot control arms  to potential enemies by corporations
within its jurisdiction. A recent editorial states the danger in these

 must be a way to ensure that the U.S. government applies
 political criteria to arms sales to oil-rich countries and

 ii  not give  corporations reason to believe that any-
thing  do to their own profit is perfectly acceptable to of-
ficial 

These fears extend to the  of nuclear policy. The announce-
ment made by the Bonn government in June 197.5 of its intention to
supply  with a  nuclear industry and technology has
alarmed Washington, which is already fearful that Taiwan, Argen-
tina,  Pakistan, Israel, and South Africa will soon join the nuc-
lear club. One editorial on “nuclear madness” tells us that

should Bonn perpetrate this  upon the world,. it will
 a political price that will far outweigh political gains. A much

 would be to join the United States in refraining from
such sales and in urging other supplier nations to move quickly
toward common export rules, rather than the competitive 

   in  of profit. 

Both the pursuit of profit and the quest for geopolitical influ-
ence, however, threaten human survival, ecological integrity, and the
possibilities of humane development for all. These values, which are
not served by the extant world order, are also incompatible with the

 two “models” of transition. This is why global populists actively
fight an uphill  in favor of an alternative world order. One
cannot be human, they argue, without creating new possibilities. A n d
as  wrote, it is worth making the supreme sacrifice for the sake
of  possible. Therefore, “true generosity towards the future
consists in giving one’s all to the present.“”

The stakes in the battle for stewardship over the transition to a
new world order are defined by Falk as follows:

(I) ‘The state system is being superseded by a series of interlock-
ing social, economic, political, technological, and ecological ten-
dencies which are likely to eventuate in some form of dysutopia
or negative utopia, that is, in a very undesirable and dangerous
structure of response to the problems posed by the deepening
crisis in the state system.

(2) Although this disquieting outcome seems probable as of now,
it is not inevitable. There is also a beneficial option, premised
upon an affirmation of the wholeness of the planet and the soli-
darity of the human species, that could bring about a 
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merit of power, wealth, and authority that would be more bene-
ficial than anything the world has heretofore known.

 Initially, the global reform movement needed to underlie such
a positive outcome has to take principal shape outside of and
mainly in opposition to the centers of constituted political and
economic power--it will almost certainly have to be populist and
antigovernmental in character and origins. Such a movement
should be premised upon nonviolence to the extent possible.”

(4) The principal initial focus of a movement for positive global
 should involve education-for-action, that is, demonstrat-

ing that the felt needs and frustrations of people in a variety of
concrete social circumstances around the world arise from the in-
ability of governmental or multinational actors to find 

 middle-level, and long-range solutions to the distresses and
dangers of our world.

 The case for global reform should be premised on a basic as-
sessment of structural trends and options. It need not rest alto-
gether on the collision course conveniently being programmed by
apocalyptic reformers to take effect by the year 2000. We should
bc somewhat suspicious about the recent show of millennial ego-
ism--either change by the year  or everything is lost.‘”

Because any transition   a world order congenial to develop-
ment requires the institutionalization of new allegiances, one must
inquire into the dynamics of loyalty systems.

New International Loyalty Systems
A decade ago Edward  evoked the difficulty of transferring
the ethical loyalties of people from a narrow family to some larger
society.‘” He correctly situated allegiance systems at the  of
ethics. Primary loyalties usually win out when they conflict with other
allegiances, even  which are formalized in social norms or public
rhetoric. But loyalties are no exclusive attribute  the Sicilian
villagers described by  or of “traditiona!” societies. Parallel
tensions in all systems explain the behavior, and probable future
responses, even of “modern” actors in the international order now
undergoing change. A closer look at the loyalty systems of aspiring
“stewards of the transition” helps explain the vested interests they
have in certain models of the future order and the probable conces-
sions they will make to Third World technology policies.

The postulate bears repeating: The existence of multiple loyalty
systems is not confined to “underdeveloped” groups.  the con-
trary, modern societies have fractured not only the unity of cognitive
activities but also the emotional bonds that bind individuals to causes
and to other people. Thus specialization of  allegiances
characterizes “moderns”; along with loyalty to peer groups, they
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retain residual allegiances to clan, family, ethnic group, or some
freely embraced “movement.” To the extent that their work makes of
them  actors, other loyalties tend to take second place.
Yet even  international arenas, many professionals feel obliged to
render  homage to their national loyalties. As 
notes,

mandatories of states cannot, in any  or meeting
among states, speak otherwise than as partisans and 

 of their states. Properly national leaders deprive them-
selves of all immediate influence if they consent to speak in the

 of an  or an ideal higher than that of a single

  laments in mandatories of states holds likewise, in
  for nongovernmental actors. Most international 

 are so structured as to make participants unduly conscious of
 nationality, their professional discipline, or the ideological

system they are deemed to represent.  are they made accomplices
of loyalties which may not be deeply felt. Deep within, however,

 concerned with the future world order give their ioyalty
 a new humanity in gestation and to a future social compact only

now beginning to delineate itself. “Worid consciousness” may al-
ready have advanced enough to invalidate the judgment pronounced
by  in  I t  is no longer “ international ists” who are
heretics in such arenas but rather the partisans of “narrow” parochial
interests. Nonetheless, the abiding ambivalence of loyalties helps
explain why the  embraced by a corporate manager differs
from that espoused by a World Rank official or a Third World 

 The key lies in detecting, beneath the formalistic (albeit
genuine) national and international allegiances, the intimate loyalties.

Interpenetrating loyalty systems are illustrated in the attitudes of
self-styled “internationally mmded” corporate executives. Conven-
tional wisdom has it that the primary allegiance of such executives is
granted to the corporation which employs them or, at the very least,
to the corporate system. But this is not an adequate answer. Like
intellectuals, bureaucrats, managers, financiers, reporters, and other
professionals, corporate officials are more  to their profession
than to a particular employer. Their unflinching defense of job
mobility points to the source of their security: the marketability of
their skills, which rests, ultimately, on the judgment of their peers.
But, one may object, is not the survival of the corporate system vital

 the welfare of international managers? Not really, if we are to
believe the private testimony of many of them. In countless inter-
views, executives have professed their “realism” in adjusting to a
changing world. Most of them would not have hesitated to work for,
and not merely with, socialist governments, state enterprises, or other
noncorporate employers. What is essential to their professional and

L
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 identities,  is guaranteed  remuneration,
status, and  They will nor contract their services to socialist
regimes if they are  he paid at egalitarian or “nonprofessional”
salary levels  on “ideological” grounds. Moreover, mana-
gers of state-owned enterprises often lack prestige in the eyes of the
“sophisticated and modern  international business community. And
furthermore,  managers do not wish to mortgage their

 in ways which curtail their lateral and vertical mobility; they
must  free to work for others should “irresistible” 
tics arise. Truly international persons of this type are equally at home

 Nairobi, San Francisco,   or Singapore. Not, of course,
that national origins, preferred places of residence for their families,

 esthetic and climatic tastes do not create, in them as in others, ties
that bind. But their most basic  are to the networks that best
assure  the three advantages  named: high salaries, the status
of  peers , and the maintenance of mobil i ty. When
loyalties  , , status, and mobility carry the day over lesser

 of national policy, ideological fidelity, or gratitude to
the company. This very loosening of the bonds of allegiance to

 family, religion, and locality is what makes 
personnel targets of suspicion for those in whom nation, ethnic

 or locality still elicits strong fealties. The hero in John P.
Marquand’s novel    at one point comments
that “in business, loyalty acquires a new definition every 
This portrait captures a normative tendency powerfully at work in

 corporate enterprises which socialize “successful”
adepts into subordinating local, cultural, and national loyalties to the
“larger job of seizing opportunity and making it profitable.” Each
firm tries to instill  to itself among employees, but the logic of
its own reward system is too strong. This system conveys in irrefutable
terms the notion that competitive flexibility is the key to success.“’ If
the firm as a whole insists on being both competitive and 
geographically, culturally,  operationally-then why should not its
officials display the same attributes?

National loyaities are on the wane in many arenas outside those
of business, thus making it  for corporate leaders to champion the

 of  I n  s imp le r  t imes ,  many   w e r e
content to rely on  political influence of their home countries to
protect  overseas. Fissures now developing between the interests

  firms and the governments of their home countries incline
 to envisage a new status for their corporations and 

 The network of their primary loyalties  runs
counter to the dominant interests of other actors in the world arena,
especially those of governments.

The durability of big-power influence in decision-making is
predicated on the survival of nation-states as primary objects of



  Patriotism  a  dose of “emotional
 to populaces the members of  otherwise  little

in  common  with the other. If too    from
  however, the   of big powers

will lose their base. The ground on which   weak countries
stand is no  tenuous: their inf luence at  abroad is

 on the maintenance of national  among their
 it  comes about quite  that most govern-

  groups develop loyalty systems which formally relate
    institutions, all the while simultaneously

   allegiance to the maintenance of their own power
 In a world  ever more transnational in its images,

travel habits,  demonstration effects, the instrumental loyalties
 IO  bases replace the more rigid local or class loyalties

   times. The  to class consciousness for
many people  is the sense of belonging to and receiving the

 of peer  Because political leaders can gain that
 only if they also enjoy credibility among masses of poor

   tied to such values as patriotism, 
   particular goals. International-agency personnel,

  arc  dependent on these sources for their
professional  institutional  security, or role defini-
tion.    constituencies-is remote, indirect, and, in the
final   irrelevant IO the performance of their tasks.

 because most of the institutions with which they negoti-
ate arc nation-states, such personnel more readily favor transnational
cooperation rather than the dilution of national loyalties favored by
corporate executives. This is not to say that individuals in world
organizations  to preserve nation-state sovereign-
ty or arc hostile to world  under the managerial hegemony
of  corporations. But it is to say that the loyalty systems
at  in their institutions favor certain models of the evolving world
order  others. Their institutional loyalties incline them to a

  consensus or compromise among nation-states,
   big-power-hegemony scheme of global direction, a

 model ,  or  a  “g loba l  popul is t ”
paradigm.   own preferences are unabashedly elitist, the
“populist” model of world order appears to them both utopian and
threatening.

The “global populism” model is, of course, utopian: it breaks
sharply with known precedents. One major crisis of the present world
order is traceable to a growing distaste for elite rule of any type.

In developed as in less-developed societies a sense is growing that
no policyfor the people can be formulated except  the people or at
least in association with them. This aspiration is frustrated by those
very systematic characteristics which typify  the vast



      the minute  
  t h e   

 link   regional  to   and the
   between the impingement  o f  

 and the  they  make to assure  and
 At the  time when it has become more difficult than ever

    demands for part icipation 
    the demands, however, remain 
     needed  satisfy them. Here

       to the  p o p u l i s m ”
   While in moral  it is the most desirable,

     d i f f i cu l t  to  implement .  i t   d i f f i cu l t  even  t o
   under the aegis of big   of 

  on   hand, is at least easy to imagine.
 although  of world  preferred by big powers or 

     implement, the instruments needed to succeed are
    march of events is shaping the contours of a

  in  favor. Therefore, developing a  for creating
     participation, and ecological health is

    against very heavy odds. Notwithstanding its
    illustrates  local and international loyal-

  
  people can be enthusiastic global populists

unless  also have strong local loyalties; in order to counter the
  of systemic  one needs 

 and  roots. And one must be kept accountable to a
living community of human need, not merely to some model, plan,
discipline. profession,  utopian vision. This kind of 
helps  “experts   horizontal relationship with others, thereby

 their necessary apprenticeship in exercising their special-
ties in a  mode.    a concrete community is no
sufficient guarantee, however, of sound globalism. Local or special
attachments shouid never exhaust the objects of one’s loyalty. All
human beings are members of the same race, the same ecosystem, the
same  of living beings. Given the characteristics just 
large scale and multiple  of labor--the “micro” realities of
our existence can only be healthy if they contribute  a healthy

 The Bengali  poet  though! that, in the
present era,  those values which could prove themselves 

 valid could be considered genuinely human.“’ Similarly, a
Brazi l ian  rector insisted ten years ago that universal
development values can be achieved only  deep commitment to local
and regional problems. He accordingly titled his book The Universal
Through the Regional:  of a University  Ways must
be found of reinforcing local attachments so as to free people to
embrace wider  as well. The obvious danger is that the 



 Three: Technology Policies  

 of broader  will undermine people’s  to their
more immediate  realities, for these, by definition, are always
l imited in space, t ime, and culture Karl  Mannheim, ever con-
scious of the dialectical tension between the  and the par-
ticular, contrasted alienation, which is pathological and destructive of

 energies, to a special kind of uprootedness which liberates
 to  at  and  levels.

Writing  years ago, he used these terms:

Neither the   country of birth, nor the nation in which
    means much to them. We  call this

process uprooting. and the pejorative sense of the term is jus-
tified insofar as with  people loss of identification with a
definite locale and  in community  leads to
disintegration of character. This detachment from a locale of

 own leaves a feeling of belonging somewhere either 
 or unfulfilled. It makes for mental insecurity and unat-

tached emotional states, leaving people easy prey to propagan-
d a [But] what we pejoratively call “uprooting” has its 

 aspects both for personality formation and the construction
  world-community. Hardly anybody wil l  doubt that the

establishment of larger communities-possibly a world-wide
 possible only if people overcome the state of un-

conditional subservience to the power demon of national 
 and aggressive nationalism. Partial uprooting, 

 is  necessary and is indeed achieved by progres-
sive 

The  of  global loyalties is crucial. If one repudiates
local  or takes elite peers as one’s primary “significant
others,”  from lesser loyalties will prove damaging: it will
transmute one’s leadership roies  postures of  More-
over, it can   the illusion held by many  and 
makers at the top, namely, that they know better than  people
themselves what is good for them. Some expert planners now repudi-
ate this view on  of  efficiency.” And because of growing
linkages  domestic and foreign policy in most countries, even
local citizens mainly interested in their own needs understand the 

  having a voice in their country’s international policies.

Argentine political philosopher  Kaplan sees a need to
create unprecedented horizontal power arrangements. Less-devel-
oped countries, he argues, face three key problems, and power lies at
the hear: of  First, these countries must devise internal develop-
ment strategies to replace those which  proved unsuitable.
Second, they must form new types of relations among Third World
countries as a whole. And third, they need to restructure relations
between the Third World and the rich world. The major problem is
this: Throughout recorded political history, large-scale power has al-
ways been vertical and hierarchical, never horizontal. Although me



    

modern  namely, socialism, seems to favor  modes of
horizontal power distribution, socialism in ifs  
has usually  itself as a shortcut for achieving what capitalism
already possessed by  means-that is, a strong industrial base,
materiai abundance for the masses, technological modernity, and a
generalized sense of welfare. Especially in poor rural societies where
political participation had never existed, socialism  to reach

  faster and  lower levels of human sacrifice than 
 Socialism thus engaged itself in the competitive race for

efficiency in  the goods.” Inevitably, the way was cleared
for   minorities” who arrogated to them-
selves the right to speak for the masses and to organize  tasks
allegedly in their interests. ‘This amounted to the vanguard minority’s
establishing a tutelage over the masses. Whenever this happened, fatal
mechan isms   appearance in the  arena. What
occurred was not, as in capitalism, the economic expropriation of the

 of labor input but what Kaplan calls the “political expro-
priation, by the minority, of  power which, according to
socialist  ought  reside in the masses.”  a quasifatalistic
process this political expropriation has led to the parallel expropri-
ation of economic  by those “new classes” Djiias described:
party  bureaucrats, technocrats, and “useful” profes-
sionals.

“Liberal democracies,” however, have not been any more suc-
cessful in providing horizontal access to power, notwithstanding their
rhetorical promises. Under capitalism, the market imagery of which
powerfully reinforces liberalism’s preference for the “free play of
ideas” and pluralistic competition in the political arena, economic
expropriation took place first and redounded to the benefit of the
more  economic competitors. A representative political
system was devised which favored the interests of those at the top of
the economic pinnacle. Clerks and bureaucrats were recruited to play
roles supportive of these interests. Thus the  of power
was denied in fact by the primacy of money.

For Kaplan the major task facing Third Worid societies and the
 order itself is to create modes  “horizontaiizing” both

economic and political power. Success presupposes a high degree of
self-management and participation by  public in vital decisions.
Therefore, the “global populist” approach to reshaping the world
order is not only preferable; it is indispensable if the three crucial
problems just evoked are to be solved. The same dynamics underlying
the populist path to a new world must likewise be made operative
within domestic societies: A loyalty system to the human race at large
must coexist with allegiances to local communities which will engage
one’s energies in the struggle to create effective self-management and
diffused participation.



This twin loyalty is incompatible with a purely abstract form of
internationalism in which the  loyaities are to peer reference
groups  the ultimate font of status,  and  for
high levels of remuneration) and to  markets to be  or
to power systems to be  Populist loyalties bind one simul-
taneous!); to larger demands of diverse human  and to those
of local communities. The  allegiance protects one against par-
ochial ethnocentrism; the second, against escapist and alienating
“uproot ing. ”

Particularly in the case of expatriate bureaucrats and 
 institutional loyalties  replaced national or cultural

allegiances. But this new loyalty system  two problems:  is
elitist,  it is functionally  with no roots in  strug-
gles and  specific cultural identity. Although examples of healthy
local loyalties which are simultaneously nonethnocentric and uni-
versal, embracing the whole human race, are few, these twin 
are indispensable. Countless individuals and institutions must adopt
them if an international economic, legal, and political order congenial
to genuine  is  to become  (Again, the 

  genuine  implies   a tech-
nology policy which is value-enhancing  of value-destroying.
The reason, as argued earlier, is the  nexus linking development
value options and strategies to such policies.)

A note of explanation is needed here:   actors
described herein harbor within their confines some individuals with
the requisite  loyalties. Therefore, institutional  can change
under the impact of human wills. International bureaucrats can
discover numerous ways to become accountable to concrete com-
munities of need, even if they have at times divorced themselves from
local allegiances tc cultural origins.  enlightened personne!
in li-ansnational corporations can, in virtue of their loyalties outside
the firm, pressure their own institutions to adopt radically different
roles in a future order. In truth, one occasionally meets executives who
privately admit  the survival of transnational  is not
essential to civilization in the future, so long as the corporation’s
special contributions-managerial skill, flexibility,  abili-
ties, and technological dynamism-are not lost to  in its
organizational problem-solving efforts. Without going this far, others
nonetheless concede that corporations are public institutions the total
behavior  which should be subject to public control.” In  1975
speech W. Michael Blumenthal, then president of the Bendix Cor-
poration, and now  Secretary of the Treasury, appealed to the
business community to accept   critics and constituents.
“An entirely new approach is needed,” he said,  frankly moral
approach that would begin with business taking a long, hard look at

The ideas of responsibility and ethics in business in the



   

     into pract ice by the concerted
    c o m m u n i t y , lawyers. the clergy, statesmen,

“and  whose  would represent the moral
  society  a 

These words are  designed  allow  in 
 phrase, “to fend  pun i t ive , heavy-handed and 

damaging legislation that the public will  on if a degree of 
 is   to be A second putative benefit is that

   to business  imp rov ing   
     image, of  business organizations.““‘

 is     survival strategy. But in the present crisis
    to be ethically sound;  they are

  
   events  force even the most ethically callous

 many  which  had bli thely
   pas!. The words penned by the late Adolf 

    prophetic meaning nowadays:

The really great  managements. must 
 account of  considerations. They  con-
  kind of community in  they have faith, and which
 will   which they intend IO    construct and

to   a word, they must  at leas9 in its more
   ancient problem  the “rood life,” and

  operations in the  can be adapted to 
 or fostering it 

Corporations, i! is evident,  acquire “bad conscience” only under
  of socially organized complainants.“’ The same holds
 for other organizations: governments, international agencies,

and the world scientific  They will adopt the global values
and  championed by “global populists”  if the latter’s
appeal satisfies  deep need felt by these institutions to assure sur-
vival or functional relevance. This exigency, therefore, dictates a strat-
egy patterned after that adopted in other circumstances by revolu-
tionary guerrillas.  guerrillas understand that they must
simultaneously take   and mobilize masses, they
also recognize  importance of winning “defectors” from the
police, the  forces. the public bureaucracy,  intellectual insti-
tutions, and other fonts of support for the very system they are
challenging. The lesson for global populists is  part of their strat-
egy relies on appealing to the  loyalties of those presently
serving  elitist  This is the locus where loyalty

  directly germane to  struggle presently going on
among aspirants competing to become stewards of the 
a new world order.

Were hegemony over the evolving global order to fall 
ienged into the hands either of an expanded club of big powers or of 



 of  global corporations,   
 “humane”  policies would have suffered an 
 setback. Technology is tightly correlated to  and pat-

tern<  decision-making. If, therefore, world  systems
 hegemonic or (in Kaplan’s terms)    ipso

 I  a  for “big” technology, for “centralized” and
 technology-in short, for precisely those forms of 

 which  genuine development. For this reason the 
   is something far more than a mere backdrop against

 is   the  of technology: it is  a  bat-
 in the struggle to  to  causes.

   technology will lead to    calls
  the final victory of  scientific revolution,

   ult imate irrat ional i ty of everything is  
   is  the modern mind.““” Irrationality is the 

  of  but of purpose. And if technology  all
purpose  assure   survival, the highest rationality 

 means can exist; ends ‘nave 
  will have ceased to have  meaning or any 

    it provides the  raw materials to be
   ‘Technology is indispensable  the

   managed  it.  indeed is  on 
   only permissible metaphysics.“’ the sole 

    substitute for culture.

It is important to clarify the relationship  loyalty systems
   of the marketplace. The central  of 

  that  skills, goals, and values--quite as  as
 and material inputs for production-arc best 

   machinery  competitive circulation  
  of  three models for a future world order  in

the foregoing pages-the big-power and the transnational-hegemony
models-have their roots in this ideology.  liberalism simply

 that political decision-making should be vested primarily 
  that is, the most  competitors in the 

  logically, therefore,  defines the 
    in ornamental or incidental terms: The 

   made by rulers or  advisers and are given
sporadic   replace one  of rulers or advisers by

 The   is  even more openly and
explicitly   corporations  invoke their superior
efficiency in certain limited economic domains as justifying a man-
date to bring about global unification. In terms of the first model,

 corporate activity is necessary to success but is sub-
ordinated to geopolitical considerations. Under the second hypothe-
sis. hierarchica! roles are reversed: world politics need to be 



    economic  as it is practiced 
not  it     firms.  the third pattern of a
possible future  order. that designated here as  
repudiates the market ideology. Instead of assigning decisiona! power
on  basis  success, it grants priority to human needs;
to the  of all individuals and cultures; and to 

 of  health, human survival, and optimum 
   to the  of the market need to be

 I!  i s  lo  the relevance of competing world-order
   This is   because 

 of    points directly to  
 in  

  

   t h a t “under present turbulent and rapidly
  our ability  focus on ends is seriously 

He further declares that one must identify desirable
 in   and  that certitude as  whether these
      secondary.  then concludes 
 measure   might be found in the efforts exerted toward

 the  than in reaching the  itself.  end, in
 final analysis,   be the effort itself of continual

examination of processes by  ends are  after.““” 
same analyst  the immediate problem of the nations of the world
as a    the  m e c h a n i s m ,   

  allocation and distribution, or will a gigantic
power p lay  in  the survival of  fittest  preva i l

 the  quest for justice,  and sufficiency for all? 
 not look far  an answer.  Skolnikoff declares iiatly

that “it is beyond question that present market mechanisms cannot
 represent all the objectives of a  The crucial

probiem is that markets  always been defended by their support-
ers   efficient tools for  resources,  d is t r ibu t ing

 and organizing the tasks of  and production. SO

long  discussion  thus  on issues of “eff iciency,”
economists and managers  exclude values  the efficiency

 New global tensions, however, and higher consciousness of
mass  now  us to “internalize” such former “externali-
ties” as the  of need, ecological integrity, and the elimination
of  in production lines. The vital question needs to be
rephrased: Is the market still efficient  must internalize such values
in its cost-benefit calculus.  No answer can ignore the important dis-
tinction invoked  Karl Mannheim regarding two different roles
played by the market. He writes:



 and co-operation may be viewed in  different
 as  social mechanisms or as organizing principles of

a  s t r u c t u r e .
This distinction may help to clarify the question whether

sapitaiist  basic to our social 
need be maintained as a presumably indispensable motivating

  one may well eliminate competition as the 
  the social structure and replace it by  

  competition as a social mechanism to serve 

What  says of competition can be applied to the arena
within which competition unfolds, the market. The market may be

 as  organizing principle of economic organization or as a
 mechanism. Even under neocapitalism or welfare capital-

ism,  mechanisms (such as welfare legislation 
taxation) can do little more than correct the worst abuses of the mar-
ket But this is no justification for allowing the pendulum to
swing to the opposite end-abolishing markets.  regional,

 and global markets must be preserved. But they must be
 to some organizing pr inciple for al locating re-

sources and  the objectives and modes of production. This
 principle needs to be founded on a  global compact or

social contract around priority values like survival, justice, equity,
sufficiency for all, ecological integrity, and the elimination of 

   from human  Left    . . . .  inner logic
the market cannot assure, or even allow, the attainment of these
goals. The logic obeyed by markets and competition (as organizing
principles of economic activity) provides rewards in directions op-
posed to the humane values just mentioned. That logic feeds arma-
ments races, ecological ravage where great profits are to be had,
inequities which respond  the effective purchasing power of the rich,
and the race toward biospheric death in obedience to the 
nological imperative” described earlier. Some contend that even pro-
fit-makers can be socially responsible and sensitive to human val-

ues.“” They add  politicians likewise seek peace, survival, and
justice and aspire to be “statesmen,”  of human progress,

and not mere manipulators o.  limited interests. These claims are
partly true, but existing interconnections among all major problems
and societies guarantee that these desirable goals cannot  reached
unless the pursuit of power and profit are subordinated to higher
values. Market mechanisms and political competition must be de-
throned as organizing principles and transmuted into regulatory
mechanisms at the service of a global ethic of need and value. These
mechanisms will no doubt retain important functions: to control
against waste, excessive centralization, arbitrary imposition by ex-
perts of production targets, duplication of effort, and inefficiency.
Hut ultimately a new global order must assure access to resources for



  societies on the basis of need and  
    compet i t i veness ,  o r  even  

  the resources. Access to resources needed to provide
material sufficiency at a modest level must be guaranteed upstream.
This means that it is not acceptable simply to have finished goods

 by those few who effectively control production. The
very choice of how to process and use resources must be wideiy
shared,  once wrote that “the final requirement of modern

 p lann ing is  that  i t    theory of  
 view of what the production is ultimately for.  important,

what kind of consumption should be planned?“‘“” All human groups
need an opportunity to decide which priority  they
should plan for. This is  it is not enough for them to have access to

  after initial decisions have been made by other
producers.

The principle that resources for elementary needs belong to the
whole race collectively will be attacked by many Third World and
rich-world observers alike. The former so insistently assert their 

 over resources found within their borders that the proposal
will  regressive to them. Nevertheless, the poorest Third World
countries are  against by erecting purely geographical
sovereignty over resources into an absolute principle. Rich countries,
in turn, will view the principle of upstream access on grounds of need
and equity as a direct threat to their present affluence and competi-
tiveness. But in the long term it is sheer palliative to imagine 
economic justice can be founded on any other principle but one
assuring such access. Either a global ethical agreement about the
relationship between all resources and all truly basic needs is brought
into existence or other systems will merely correct the worst evils of
the principle they adopt.

An irreducible tension exists between concern for public develop-
mental achievement and private business. Corporate consultant Tho-
mas Aitken  to this tension when he asserts that “the overseas
manager often finds that he is concerned about public affairs only as
they affect his business; otherwise he has become uncommitted.““’
The historical record of development planning is strewn with cases
wherein political priorities led leaders to compromise goals of im-
provement for the masses in order to stay in power or crush com-
petitors. Consequently, it is unrealistic to deposit any hopes for a
world order congenial to development and to humane strategies of
technological use except in something resembling the “global 

 approach outlined by Falk and his colleagues. As he himself
acknowledges, if the approach should fail to achieve total success, it
can at least mitigate the damage likely to ensue if either of the first
two competitive models is adopted. Issues of priority concern to the
Third World must be attended seriously by all claimants to the role of
“stewards of the transition.” As Soedjatmoko, the Indonesian 



 and diplomai, writes, “the moral legitimacy and persuasive
power of any concept that may be formulated by North or South will
depend in large part on where the poor and resource-poor part of the
Third World, the so-called Fourth World, with both its problem of
poverty and its potentialities, fits into the scheme of things.““”

The same  be said of technology and the multiple problems it
poses: these cannot be solved unless the resource-poor world “fits
into the scheme of things.” The ability of the world at large to harness

 to the  of the poorest may well prove a decisive
touchstone of survival and social evolution in the human species.
Value  encountered in technology transfer are but a pale
reflection of deeper conflicts  a: the heart of every society’s effort

 make  serve human goals. Technology readily elicits
a  of a robot or a Frankenstein monster: the creaturewhich over-
whelms its human creator and destructively masters its progenitor.

 future of humanism itself depends on humankind’s ability to
 that beast, to control that mechanized “animal.” Andre 

   well-taken here:

Humanism does not consist in saying: “What I have done no
animal could have done,,” but rather: “We have refused to carry
out what the beast withm us would have us do, and we are de-
termined to rediscover the human at all those places where 
find what crushes the human.““’



Conclusion 



Neither past cultural traditions nor the present scientific mental-
ity, taken separately, can supply a “wisdom” for harnessing tech-
nology to humane ends. Margaret Mead sees the future as “the ap-
propriate setting for our shared worldwide culture, for the future is
least compromised by partial and discrepant views.“’

In truth, however, the future is compromised by “partial and 
crepant views”: competitors vie for control over the evolutionary
process toward a new future. They place different values at the heart

 of culture;* yet none can avoid asking two perplexing questions:
(1) Can technology be controlled?
(2) Is technology compatible with civilization?

  Technology

The most radical analyst of technological determinisms remains
Jacques Ellul who, ten years ago, stated his belief that

the technical phenomenon has assumed an independent character
quite apart from economic considerations, and that it develops

 to its own intrinsic laws. .  man’s intentions,
following its own intrinsic causal processes, independent of exter-
nal forces or human aims.’

 accused of determinism, Ellul retorts that he “never in-
tended to describe any inexorable process or inevitable doom.” On
the contrary, he insists that

if we can be sufficiently awakened to the real gravity of the situa-
tion, man has within himself the necessary resources to dis-
cover, by some means unforeseeable at present, the path to a new
freedom.”

More recently Ellul has reaffirmed the possibility of controlling tech-
nology in terms of

conflict between hope and the dominance of technology, The lat-
ter can neither tolerate the future-eternity relation nor the 

235



  a  composed in the present. Technology is 
  means of  through cause and  It is

   ,   any other prospect. We now are called
to  another   but that in no way implies a 

 of technology! It implies simply the observation that 
  not to he had from that source, since technology 

  and blocks the movement of hope.
  have eventually to do as Christians is certainly not

   but rather, in this technological society and
   whatever controversy, we have to cause hope to be

  and to redeem the time in relation to the times.‘.

 point is thar technology cannot  controlled if one assumes it
  control.  de  condemns this view as 

  technophobia.” A pioneer in the study of
  he declares that

membership in a technologically advanced and advancing society
  a  It is  of all privileges that they

 he put to good or had use. In this case it is quite clear that the
 is collective by nature. that is the benefits and the evils

  great deal  upon aggregate behavior than upon
individual decisions.”

 important fact is that the whole world seeks mem-
bership in this society, although privilege is not automatically con-
ferred upon  national entrants to the   Aggre-
gate behavior will no doubt decide whether technology will be har-
nessed to human ends or be allowed to subvert those ends. Subversion
is  too strong a term, for as Everett Reimer notes, “science and
technology violate nature, including human nature.“. But technology

  violate nature: it  simply continue to do so unless humans
 it to impinge differently upon nature. To achieve control over

determinism. humans  first free themselves from their hypnotic
fascination with technology’s benefits. As  writes,

  must be shown that Technique is nothing more than a
 of material objects, procedures, and combinations,

which have as their sole result a modicum of comfort, hygiene,
and ease. Men must be  that technical progress is
not humanity’s supreme adventure.  long as man wor-
ships Technique, there is as good as no chance that he will ever
succeed in mastering 

A  prophets, philosophers, and poets have remained, it is true,
immune to the idolatry of technique. But prophets usually lack suf-
ficient knowledge of technology’s inner dynamisms to avoid falling
into mere extrinsic critiques of technology,  alone to make practical
recommendations for “humanizing  it. A more serious lack is an
ethics which operates as a “means of the means” and is rooted in
critical reflection on the value content of social action and concrete



 Ethics as a “means of the means” gets inside the dynamism
of any instrument and bends that dynamism to the service of desired
values.  avoids mere  about technology as well as simple

 “fixes” which but reinforce the technological impera-
tive. Contemporary societies will master   if they are

 to forego specific  or  “benefits” when these
obstruct more essential  What is implied is not giving up al!

 but  the technological vision of efficiency.
   can be controlled only by indi-

viduals and societies which dethrone technology as their primary
source of values. They must  to adhere to notions of rationality,
efficiency, and problem-solving which “put technology in its place.”

 specific  constellations should be placed in command
over the  processes? Some societies list these values as
the defense of their cultural integrity, the achievement of institutional

 in dealing with others, and obtaining decent material suf-
ficiency for their people. Dissident countercultures in rich lands lay
great emphasis on the manageable scale of operations, psychological
satisfactions in and simple communitarian living. 
revolutionaries, in turn, stress the creation of revolutionary con-
sciousness as a prelude to building “the new man.” Because ideology is
itself a ma/or  of social values, a sharp break must be made
with the  ideology” if social mastery of technology is to
become possible.  ideology” renders technology
normative of all perceptions of social reality. Consequently, whenever
“technology assessment” fails to posit valid counternorms for per-
ception, it disqualifies itself as  instrument of responsible social
planning. In its broadest sense technology assessment is

the  and balanced analysis of all significant primary,
secondary, indirect and reiated consequences of impacts, present
and foreseen, of a technological innovation on society, the en-
vironment or the economy.”

Although popular images of  assessment stress its analysis
of adverse effects, it is equally concerned with expected benefits.

 is a mechanism designed not to halt the advance of tech-
nology but rather to determine whether a given technology should be
employed. This procedure is best conceived

as a tool of technology management, as a necessary link be-
tween research and development and the needs of 

The essential problem is not technology itself but the successful
management of it, which requires wisdom and clarity as to the kind of
society desired and the ways in which technology can help construct
such a society. Technology assessors examine possible alternatives;
they anticipate and weigh probable effects of technologies on such



 as  ecological health, urban concentration,
  cork  distribution of benefits, and 

 of  behavior; and rhey generally aim at making “wise”
 regarding  4 battery of diagnostic instruments is

used, with most technology assessors favoring a systems approach in
  “to find  optimal way of briefing the decision-maker (a

 a manager,  the public).“” The unanswered question
 all   technological systems bears on the
    and Chr is tak is  ca l l  “ the assessors ’

 ‘These authors reject the “epistemological
operative in Western  thinking. To “the logic

of opposition”  oppose an   based on mutualism,
   multi-element  of the Navajos, the

 of the  and the contextualism of the 
  and Christakis acknowledge that  epistemologies

     put to use and conclude that
  itself, like any other technique, is both a

 a destroyer of values.
Special difficulties attend the  of technology 
 All highly specialized operations are stalked by the: first

danger, losing touch with the real world. Specialists who
juggle models, scenarios, and other abstractions easily lose their sense
of what is real and what is not. Only by great effort can technology
assessors maintain tines of communication with the people who are
the alleged beneficiaries of their decisions. One experiment to link 
experts and the general populace is described by Krauch as follows:

This  was run three times in differing modes. First, we
instructed the role-players to create an ordinary rational debate.

 second mode was a  more sophisticated, more 
 it was an ordinary polite debate. In the third case, we
 the role-players to fight and to try to smash the under-

lying  of their opponents. The results were quite
striking. The judges said that only the third approach really en-
lightened them and enabled them to make a decision.”

Experimental refinements took the form of submitting the work-
ing assumptions adopted by experts before reaching their decisions to
the  of representative citizens. Initia! evidence suggests that
one can make technical experts accountable to a general 
These probes constitute a seminal effort to harness technology itself
(in the form of telephones, computer consoles, and data banks) to the
task of involving the public in technology decisions. Indeed all
members of society should assert what Borremans and  call
“political control of the technological characteristics of industrial
products . “ ” Political communities ought to debate the technological
ceiling under which  choose to live. Only thus will “expert”
decisions avoid the twin evils of manipulative elitism and 
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ca! determinism.  to place technology assessment under public
control5  be rhe best way to subordinate technology to other
values.

 thinks that “‘if social aspirations are to orient technology
in new directions social goals must be stated in terms of objectives and

 tasks. This can be done only through a truly participatory
exchange of  and political principles and aspirations.‘” 

 the   needs a scientific basis to inform its political
 But  scientific basis for decisions is too narrow and 

sided when applied by experts alone. Moreover, scientific rationality
will suffer from the same debilities when it is extended to larger
numbers of people. Therefore, a “wisdom to match our sciences”
must be created. Whence will such wisdom come? Have not science
and technology led their adepts away from paths of wisdom, that
special  achieved only after crossing diversity? Many 
nological societies doubtless generated certain forms of wisdom.
Through language and symbols these societies initiated members to a
synthesis of all the experience, direct and vicarious, which fell within
their ken. This synthesis, expressed in festivities and rituals, brought
to daily existence a sense of mystery, of transcendence, even of gratu-
ity-the spontaneous summons to cherish life and beauty for their
own sakes. More   ancient wisdoms conferred patterns of
meaning to birth, to daily routine, to change, to suffering, and even to
death itself. Unfortunately, these wisdoms were imperfect and fragile
and suffered from three defects: they were provincial, static, and naive.
The present technological age, however, is characterized by traits
directly opposed to ethnocentric parochialism, to fixity, and to naive-
te.  a result, uncritical wisdoms quickly grow obsolete and crumble
under  onslaught of modern science and technology. By revolu-
tionizing humanity’s reflective consciousness in three crucial do-
mains, Darwin, Marx, and Freud have in effect buried ancient 
doms. Darwin made it impossible to view nature ever again as a static
system: evolutionary process is its very “essence.” And thanks to
Marx, history can never again be viewed as linear progress or as cyclic
repetition; it is a conflictual process rooted in competing interests. To
these demystifications Freud added a third-the demonstration that
the overt intentions of human agents habitually mask, in unconscious
realms, profound self-delusions. How then can any wisdom be “func-
tional” nowadays if it is static, ahistorical, or ingenuous? Whatever
values they may still retain, ancient wisdoms must confront the chal-
lenges posed by modern consciousness, itself so powerfully reflected
in technology.

Equally intractable  face technologically “advanced”
societies. For the most part these societies have abdicated the very
quest after wisdom; their analytical triumphs are paid in the coin of
an atrophied ability to grasp totality. Worse still, the fetishistic 



    has blinded these societies to the depths
of  and meaning beneath surface realities. Modern societies glib-
ly   for truth and embrace narrow forms of

 which  no room for gratuity, for value criteria to
 choices, or for wisdom itself.

 to its seemingly boundless power to dominate nature and
satisfy humanity’, material wants, technology poses mighty 

 to ancient  It raises troubling questions about the 
 of knowledge and power. Nevertheless, modern critics

acknowledge that science itself needs to be informed by a new wis-
dom   vision of holistic meanings. But never again
can holistic structures of meaning be framed in dogmatic or ethno-
centric  Hence a wisdom for our times calls for numerous 

  in discourse and in social praxis (critical reflection allied
  Such exchanges will fail unless genuine

 presides  them: “old” and “new” mentalities must
 as  Yet reciprocity in cultural dialogue can be achieved

only if prevailing patterns of economic, social, and political 
 arc eliminated. More specifically, scientific “experts” must come

to acknowledge that they are not expert in the domain of dialogue.
Nonetheless, they would be  t if they did not radically challenge
traditional wisdoms as to their assumptions regarding nature and

 possibilities. In turn, these wisdoms will need to criticize the
 premises of the scientific vision. Neither party to the discourse

can do without the other. At stake lies the answer to the perennial
question: Can human beings create their own history? Or are citizens
of all societies condemned to remain mere objects of history, tossed
about by social, political, and conjunctural forces they cannot
control?

Social planners and futurists in growing numbers now reflect on
the  dimensions of that ambitious enterprise called
“managing technology. ”  Ar thur   invoking the work of

  his conclusion that  or logical
‘resonance’ is required before assessment/prediction/implementation
of cultural phenomena becomes consensual.““ ’   warns
“experts” against determinism and urges them not to forget that new
models emanating from the creativity of individuals can break the
bonds of existing systems. Because all previous societies, he adds,
have viewed themselves as complex, present  does not
argue in favor of unmanageability. He endorses the view that one
important source of “informed, collective wisdom in developing and
managing social/cultural/personal inventions” will be participatory
democracy.“’ The same need for philosophical dialogue is affirmed by
Mitroff and  who take it as axiomatic that systems engineers
cannot dispense with philosophy if they are to relate their forecasting
work to the needs of societies. Normative criteria are indispensable if
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for no   than that identical data utilized by forecasters ot
different ideological,   methodological persuasions can be
made to support  number of theoretical models. In a word, “data
are  information; information results from the  of
data.“”  only does one searching for valid interpretation need
“serious and  considerations,” but “the process of studying 
future becomes inseparable from the process of studying the past. A
good forecaster should therefore be a good historian.“” These scien-
tists conclude that  is the philosophical ability to be self-reflective
that  science from mythology.“:’

Ecologically minded futurists call for “new values suited to
spaceship earth.” The great task is to link piety toward nature and

 all of one’s fellow human beings: to marry 
 strategies  those which favor justice and equity on planet

earth. The quest for a  wisdom to manage technology  the
judgment of historian Christopher Dawson that

the true makers of history are not to be found on the surface of
events among the successful politicians or the successful revo-
lutionaries: these are the servants of events. Their masters are the
spiritual  whom the world knows not, the unregarded agents
of the creative action of the Spirit.”

 point is that a new developmental wisdom will neither
renounce politics nor condemn revolution but will infuse both with
spiritual vision. Ethics alone, he insists, cannot generate the desired
wisdom, which can be born only in the deeper waters of spirit and the
ultimate recesses of humanity. But although ethics is not sufficient, it
is necessary. Unless ethics as a “means of the means” can be
incorporated organically into the dynamics of technological manage-
ment, wisdom will lack its minimum infrastructure. Lacking ethics,
the best one can hope for is mechanistic problem-solving elevated to
the pseudo dignity of sophistication thanks to the use of 
computers or elegant: input models. Notwithstanding the claims of
some enlightened futurists, most technology assessment suffers from
just such  Few futurists grasp the need to build their
models in function of that special unity called wisdom that comes only
after crossing complexity. This unity, always painfully and precari-
ously achieved, is an indispensable antidote to the modern expert’s

 hubris and infatuation with fads. Therefore, 
 and technicians who seek wisdom in their efforts to manage

future technology will need to be initiated into desiring and accepting
“ t rad i t iona l ”  and “nonsc ient i f ic ” subjective values like personal
suffering and indifference to fame. Unfortunately, these attitudes
have now been banished from the roster of “modern” virtues-or, at
best. relegated to the inner sanctum of private living. Accordingly, 
technological societies still have much to teach modern societies regard- .
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 the  of rendering socially respectable such attitudes and
discipline,5  solitude, contemplation, communion with the

 of nature, arid respect for the dignity of the cosmos. Without
these disciplines, no society and no group of social planners can
liberate  from rhat worship of technique which prevents it from
harnessing technique to human 

“Can technology be controlled?” The only answer to  ques-
tion is: Yes.  If‘  new d ia logues among d isc ip l ines,

  strata of population are effectively launched. If praxis
   elite class barriers and answers the

deepest aspirations of the populace. If moderns discover a wisdom to
   If  traditionals revitalize their ancient wisdoms in

  of the challenges posed by modernity. And  a new alliance
  and mystical messianism is effectuated.:’

Control over technology is so vital precisely because it is not
 as possible given the instruments human societies presently

 at  disposal. This paralysis is reflected in the division of
 opinion over the question of whether any continuity can be

found between the structure of a technology and its effects. For
  the theme of determinism

is the single most important question raised by the new en-
 all of them [thinkers discussed in his book] suggest

 of  where control is impossible or

 lists three schools of thought on the issue of technology and
determinism.  Giedion, Ellul, and Wiener belong to what

 calls  “Encroachment of the Machine” school;  and 
 to the “Media Dictates  school; and Fuller, to the

“Technology Breeds Utopia” school.  latter intrigues because

Fuller’s implied slogan, “Technology Breeds Utopia,” means
that we have nothing to fear from technology but that anachro-
nistic response, fear itself. Fuller is so sanguine that his deter-
minism hardly appears to be a determinism at all, but a promise
of technological cornucopia.”

Yet even Buckminster Fuller in his optimism cannot halt inquiry
or exorcise fear. There are, as French philosopher Pierre 
notes, good reasons why all thinking humans now fear the loss of the
human possibility of critical thought.‘”  understand the
soporific effects arising from the failure to recognize what 
Kierkegaard termed  unto death.“” For this 
century Danish existentialist, despair is the sickness unto death, and
the most tragic state of the disease is that lack of inward alertness
which prevents most people from even acknowledging their state. To
lack the “riches of inwardness,” he writes, “is like squandering
money upon luxuries and dispensing with necessities, or, as the 
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 says, like selling one’s breeches to buy a wig.  an  
  no   every th ing  i s  t rans fo rmed in to  
 

Fuller’s  optimism notwithstanding, humanity needs the
warnings of  and  that technology transforms every-
thing  representations. Technology is the vital arena where
cultures and subcultures will either survive or be crushed; here their
absorptive capacity will be tested. The ultimate challenge posed by
technological determinism is to culture itself. Is only one culture
possible in the future-a technological culture? Or is technology the
death of culture, the very antithesis of civilization?

Technology Versus Civilization

Normative consensus over how to deal with change is a vital element
in every culture. The term  as here employed, embraces the
way of  of all human groups. It  all the standardized
learning and forms of behavior which others in one’s group learn to
recognize and expect: language and symbols; multiple forms of organ-
ization (family, kin, occupational roles, legitimacy and authority
structures, etcetera); heritage (religious, esthetic, ethical, natural). A
civilization, in turn, is simply one species in the genus culture, namely,

that kind of culture which includes the use of writing, the pres-
ence of cities and of wide political organization and the develop-
ment of occupational 

Central to the notion of all  are  identity, boundaries
of inclusion or exclusion of individuals (whether based on criteria of
space, lineage, or blood), continuity, and a common historical experi-
ence. To all these traits must be added a shared sense of responsibility
for the maintenance, dignity, and freedom of the group. Technology
poses a unique challenge to  because its own value dynamics
run counter to the limits posed by cultural identity, by spatial or ter-
ritorial loyalties, or by consensual norms of thought and symboliza-
tion. The progressive unification of the globe has occurred 
in a Western framework, but Toynbee believes that “the present
Western   in the world is certain not to last.“” British
economist John White explains why:

By all  parallels, development in the so-called Third
World ought to take the form of the rise of new and competing
cultures to contend with the old and dying civilization which
is co-terminous with the white western world stretching from
California to the Urals. The obvious candidates are in Asia, espe-
cially in East Asia, where two societies have succeeded in mod-
ernizing on the basis of models of social organization which are
historically specific and owe little to the international develop-
ment industry. Yet two new factors cast doubt on the 
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 of   model of the  and response
of competing 

 
 

These  open the anti-developmental and rather de-
pressing possibility of a single and  global 

 Can   again be a new civilization?
The assumption that  is a  

 must be  in this context. It is far more potent than the
crude instruments of ‘neo-colonialism.’ It is the last and bril-
liant  fort of the white northern world to maintain its cul-
tural  in  against history, by the 
that there  no alternative.”

 there truly no  to standardized  is 
 industrial  incorrigibly one-dimensional? Notwithstand-

ing its enchantment with modern technology, will the Third World be
 by technology into betraying its deeper values as fully as has the
 its own? The very impact of Western technology on other 
 has helped non-Western peoples re-educate themselves. Out of

the clash of values has come the clear lesson that no single nation or
 can forever be the center of the universe. And though the West

has  the  of acquisitiveness and the idolatry of material
  almost  has the West won the hearts of

 peoples. Even those who grasp after the West’s tools or material
rewards do not hold the West’s culture in high esteem. A historical
parallel is worth citing here. When Napoleon conquered Egypt, the
Muslim historian Al-Oabarti displayed no interest in the Frenchman’s
technology or material wares.

Al-Gabarti showed a nicer discrimination. French technology hit
him in the  but he persisted in waiting for a sign. For him, the
touchstone of Western civilization, as  his own, was not tech-
nology but justice. This Cairene scholar has apprehended the heart
of the matter, the issue which the West has still to fight out
within itself.‘”

 views Western technology as a kind of scaffolding
around which all societies are building themselves into a unified
world. Yet this Western-built scaffolding is  itself durable:

The most obvious ingredient in it is technology, and man cannot
live by technology alone. In the fullness of time, when the ecu-
menical house of many mansions stands firmly on its own 

 and  temporary Western scaffolding falls away-as 
 no doubt that it will-1 believe it will become manifest that

the foundations are firm at last because they have been carried
down to the bedrock of 

The Al-Gabartis of today’s Third World no longer seek a sign of jus-
t ice         they are
wise enough to know that this particular sign will not appear. 



 they  understand that    the
 that  i:. Frequently, their  is  lucid

than that of  whose complacency over  technological
   both  the injustices they commit in spreading

the  of technology and to the value impasses the  has
 for itself.”

Technology  threatens to annihilate the human 
to  the  capacity to support life, and to eliminate

  in   wonder, then, that Innuits 
    peop le  l i v i ng  a t  a  rud imen ta ry

  to technologically advanced
 Given   training, Innuits master tractors

   than the Kabloona-- the Whi te  Men.  They
   to maintain and repair all types of machinery,

and    ever learn as much as they already know 
  As   reports:

 is why they call the Eskimo  the Real Man. They
 that  cannot exist in Eskimo country without a
 of  equipment such as heated houses, radios,

aircraft,  ships, and so on, while everything an Eskimo
  to sustain life under the harshest conditions can be
 on a  dog sledge. When  goes traveling by

land it is  who must show him the  So, since he can
 White Man’s ways quicker than the White Man can learn

his, the Eskimo, without arrogance, knows that he is the Real
Man.“’

 the Innuits, other Third World culture groups may prove
able to master Kabloona’s technology more quickly than the White
Man can learn lnnuit’s independence or flexibility. Perhaps only
societies which for centuries have respected nature can adapt tech-
nology in a non-Promethean mode. Can it be that only cultures which
cherish community and kin relationships have long-range survival
capacities in a world where competition  prove to be not only
socially  but dysfunctional to survival as well? “Concili-
atory” speeches  First World  purvey a “trickle down”
imagery: the rich are to get still richer but, in the process, something
will be  over  the poor to improve their lot.‘” This view is hardly
calculated to induce, in arenas of  development, a “wisdom to
match our  On the contrary, it exacerbates the very 
ties which technology breeds and which in turn reinforce technology’s
own tendency to become a self-validating end.

In international discussions, “developed” countries display a
terminological  parallel to the one they employ domes-
tically. The French  theorist   contends that

industrial societies proclaim an  conception of society;
yet at the same time they  rise to collective organizations
which are increasingly gigantic and to   are pro-
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 more integrated. They spread an egalitarian concep-
tion but create hierarchical structures. Thus   soci-
ety needs an ideology to fill the gap between what men live and
what, according to ideas, they ought tc live.  observe an ex-
treme form of this contradiction in Soviet society  in the
name of an ideology of abundance, consumption is curtailed as
much as possible  order to increase the power of the collec-
tivity. And the American ideology which allows the reconcili-
ation of hierarchic  with the egalitarian ideal is the
anc ient   infantryman carries in his knapsack a
field marshal’s baton.“”

 between rhetoric and reality  necessarily from tech-
nology’s character as simultaneous bearer and destroyer of values.
Technologies of persuasion and image-making  culture
into and atrophy the capacity to innovate. Technical inte-
gration so totally absorbs even t-evolution that “the supreme luxury of
the  society will be to grant the bonus of useless revolt and of
an acquiescent smile.““’ Scott Buchanan sees  warning as a
summons

to recover our truly scientific understandings,, our objective
knowledge of our ends and the ends of  and our indi-
vidual and common wills. This might give us back our reverence
and love of nature as well as  shrewd ingenuities in ex-
ploiting it.“”

Optimism with respect to developed countries  unfounded,
however, for even in times of crisis they seem unable to demystify
technology.  a result, many  place their hopes in the Third
World. The Palestinian physicist A.B.  observes that

these undeveloped human cultural entities may be structures
within which fresh and non-Western relationships between sci-
ence, technology and man appear that may help resolve the
numerous diseases of Western society. In other words, it is in the
very interest of  society and the human race to restrain
their cultural imperialism  to find measures to promote na-
tive creativity in Third World countries.“’

Indeed the very inability of some poor nations to achieve “devel-
opment” may prove a blessing in disguise, enabling them  avoid
that economic “cannibal ism” by which nat ions devour  the i r
own 

Technological idolatry confirms in societies alienating forms of
development. This is no argument for rejecting technology, although
technological optimists tend to brand any critique of technology as
intellectual Ludditism. Criticism, however, is a plea for cultural
wisdom to guide technology. And, as E.F. Schumacher writes,

wisdom demands a new orientation of science and technology
towards the organic, the gentle, the non-violent, the elegant and



beautiful. We must look for a revolution in technology to give
us inventions and machines which reverse the destructive trends
now threatening us 

Theorists of social change speak of “‘viable” and “unviable”
nations, warning us that many extant cultures may prove unable to
assimilate technology without “losing their soul.”  how-
ever, today’s technologically “advanced” societies may well be the
first to fall victim  generalized anomie, to which they have rendered
themselves vulnerable by their pursuit of gigantic size, their compul-
sive voracity to consume, and their impotence in rewarding creativity
except in modes which reinforce technology’s sway. The  of

 industrial world  not surprise Toynbee, however; one
recurring theme in his Study of History is the  of an inverse
relationship  the cultural level of  and their degree of

 Given that any human group’s psychic
 is limited, if it channels most of it to solve 

problems, little is left for truly  creativity in esthetic and
 domains. The price paid for success in science and technol-

ogy is  regression on more important  a societal analogue
 the tragic  familiar to our age: the brilliant scientist O J

 who is emotionally a child and politically an idiot.
Toynbre writes that

man’s intellectual and technological achievements have been im-
portant to  not in themselves, but only in so far as they have
forced him to face, and grapple with, moral issues which other-
wise he might have managed to go on shirking. Modern Science
has thus raised moral issues of profound importance, but it has
not, and could not have, made any contribution towards solving
them. The most important questions that Man must answer are
questions on which Science has nothing to say.”

The “developed” West may be obliged to return to a hierarchy of
values like that which characterized China during the “Middle Ages.”
Harvard’s  Mendelsohn, an historian of science, thinks that

had a visitor from Mars dropped down then, roughly any time
from the 5th  B.C. to the 15th Century A.D., Europe
would have seemed the least l ikely place for the 

 revolution, to occur. for technique to be introduced as
 rationale of human activity. China,  would guess, would

have seemed a much likelier place. Its technology was far more
developed; it had a more rationalized commerce and was a more
sophisticated bureaucracy. The mandarins made their counter-
parts in the Vatican look like peasants in terms of the use of
knowledge, of written language, of symbolism, and in terms of
their  of the position of technique in human life. 

Modern China has turned its back on Confucianism, but its revolu-
tionaries subordinate Technique to politics and values. China’s early



 with  rechnolo  taught it the  that uncritical
 of  ultimately to competition, waste, and

  technology has to be subordinated to other
values,  societies, “developed” and “underdeveloped” alike, will
need to revitalize their traditions to serve their future.“

  reached in the present study is that technology
can  controlled if it is not sought as an absolute. Paradoxically,

 is  in struggles against the miseries of 
 and against  peculiar ills of overdevelopment. Tech-

    n o b l e  p u r p o s e s ,   on l y  i n  t hose
 in    decisional structures repudiate

            

   for the  of wisdom  efforts by the
   Hinduism, Islam, Judaism, and

 come to terms with  and secularism.
  prefers to remind us that  of the past

did     and technological invention a:.
 sole object of human existence; for ! have taken !ife itself to

be the  phenomenon, and creativity, rather than the
 of  as the ultimate criterion of man’s biological

and cultural success.‘:

  and creativity, however, does not guarantee the
 of their development. Life also comes to an end, and 

 too, as Paul   reminds us, are mortal. And
technological creativity can be put to destructive purposes. This

  ancient  questions as to the meaning of
death, of suffering, of tragedy, of ultimate meaning.“ All known
civilizations have answered these questions in religious, albeit not

 in transcendental, terms. Consequently, the religious myth of
 illuminates the destiny of civilizations in a 

logical age.
If humankind is a despairing Prometheus  by guilt over

having stolen from heaven the divine fire called  chnology, it cannot
 being enslaved by its own creation. If, on the other hand,

humankind accepts technology as a free gift of  gods enabling the
construction of a better world and a  affinity  the divine, it
remains possible for human beings not to fall into the idolatry trap.”
It is no  that it is precisely within allegedly “one-dimensional”
societies   United States that the  voices are heard
warning against the twin evils of antitechnological idiocy and roman-
tic technoiogisal optimism. Myron  a theologian and author of

   Technological  sees technology bringing new
freedoms and new capacities for basing an emerging culture on

 defined norms and values. He explains that, during the
technological era,



God is,   kicking us in the pants and telling us that it is
   up. We are given  tools needed to shape a 

culture and allowed  use them effectively only in the service of
 prophetic   is no assurance that society

  this challenge rather than hide in increasingly frenzied
operationalism or increasingly brittle idealisms until we are

 by  but these are our only two options.”

    confront not the  States alone but the
   first choice is prophetic commitment to peace,

  for al l ,  ecological integri ty, and the
rebirth   cultural diversity.‘” The alternative, inevitabie if the
first option is declined, is chaos: exploitative development for the 

   the many, war-making, technological servitude,
  and the reification of all human values.

This  of  conflicts in technology transfer has attempted
 pee!  the mystifications which veil the true impact of tech-

nology on  nurturing diverse images of development. Tech-
nology is revealed herein as a two-edged sword, simultaneously bearer
and destroyer of values. Yet technology is not static:  is a dynamic
and expansionist social force which provides a “competitive edge”
enabling its   conquer economic, political, and cultural
power-.  Third World efforts to harness technology to

  goals are paradigmatic of a still greater 
to create a new world order founded not on elitism.  or force
but on effective  in the face of human needs. The gestation
of a new   poses two troubling questions for all societies:
Can technology be controlled, and  culture survive’?

To these two questions the answer is a qualified yes. But several
conditions must first be met. Those who aspire to master technology
must learn to look critically and constructively at  own cultural
wisdom. This searching look at the past is needed if they are to escape
the reductionism which impregnates the technological cast of mind. It
is to be hoped that out of the confrontation between past values and
present  necessities may emerge new sources of life,
creativity, and organic thinking.

New forms of knowledge must be born. French sociologist Edgar
Morin pleads for

a restructuring of the general shape of knowlege. .a totally new
conception of science itself which will challenge  overturn not
only established boundaries among disciplines but  very corner-
stones of all  and, in a sense, the scientific institution
itself.‘.

Only thus can human knowledge adequately explain “the anthro-
pological trinity of species, society, and the 

The revitalization of traditions, values, and wisdoms in the light



of modern  challenges and the construction of new
modes of understanding must occur at two levels. While particular

 and values are revived, more universal attachments to a
 order must  gain sway.  thinking is essential,

writes Indian economist Rajni Kothari, because

 is no  possible to bring about successful change of an
 kind in one area or country, except in very marginal

ways, withoui taking account of  world context. Even 
 suffer from this limitation.  no amount of either,

 or moralizing to restrain standards of consumption or
curb ‘chauvinist’ tendencies is likely to go far in the poorer
regions unless at the same time a similar onslaught is directed at
the citadels of affluence and the centres of political and military
dominance.“’

 planetary bargains must be struck between the rich and poor, the
technologically advanced and those less 

 a global order promote just development, technological
wisdom, ecological health, and reciprocity among all societies? The
options are posited by Reimer in these terms:

Effective curtailment of world population and of energy and
other technological uses will require either a world dictatorship,
for which history provides no  or an ethical social order
for which there is even less historic precedent. Failing control by
one of these means, the industrial world cannot survive. If the
industrial world breaks down, however, only the same alterna-
tives remain as suitable models for a viable new social order. In
this  however, an additional possibility occurs; namely, that
no reconstruction but an indefinite period of barbarism might

The “developed” West has shaped modern technology and
aggressively exported it to other societies, most of whom received it
avidly. While processes of technology transfer have solved innumer-
able problems, they have likewise destroyed many of the cultural
values societies need to achieve a wisdom to match their sciences. The
tragic truth is, as  writes, that

Western man not merely blighted in some degree every culture
that he touched, whether “primitive” or advanced, but he also
robbed his own descendants of countless gifts of art and 

 as well as precious knowledge passed on only by word
of mouth that disappeared with the dying languages of dying
peoples.“’

Many Third World leaders resignedly accept the destruction of
their own cultures in order to gain modernity. A general uneasiness
has come to prevail, therefore, in all areas where development is
discussed. Visions of brave new worlds are no longer euphoric; even
erstwhile champions of development have grown fearful of 



  in the rich world, social critics grow weary and
pessimistic and come to fear developmental change.   societies,
developed and  are being forced to make what French
philosopher  Domenach calls a “return to the tragic.““’ No
longer do any certitudes exist regarding the course of technology or
the future of humankind. Yet this very obscurity is salutary; our age

 learned that easy certitudes are mere tranquilizers peddled in the
 of meaning.

Technology is no panacea for the ills of underdevelopment; even
at best  promise is uncertain. And no romantic f l ight from
technology can bring salvation from the al ienation specif ic to
“developed” societies. For every historical experience of social
change is, as Domenach reminds us, true tragedy “thrusting us to the
very heart of those relations which any society has of its own 

 its language, its history and  
As all societies struggle to create a world of genuinedevelopment,
  will endure. But these  like technology itself,

can prove beneficial. The key lies in the criteria chosen to decide
which values  be destroyed and which will be preserved. 

 is indeed a two-edged sword, at once beneficent and destruc-
tive. But so is development itself. So is all of human history.
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