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Foreword

Much of the literature about “technology wransler” and
“technology for development” has a disernbodied quality, as
though technology were detachable from the people who de-
sign il, the culture of which 1t is a part, the incentives that pay
for it, and the people who install it and manage it and relatc it
to the rest of what is going on in their tme and place. The
purpose of this book is to bring technology [or development
down to earth.

Reading about technology lor development is currently
quite fashionable in pre-technology societies, where technol-
ogy appears as a kind of magic that the rich are hoarding
and not sharing with (“transferring” t0) the poor. The
Third World caucus—the “‘Group of 77" that now numbers
110 or more in United Nations assemblies—though! for a
while that OPEC's oil price fixing and perhaps other
commodity cartels would give them a tool 1o pry loose the
resources  for their development. But other commodities
werc hard to make into tools for world politics. And in
practice higher oil prices not only milked the ‘“developed”™
cows but siphoned from most of the “"Group of 777 the foreign
exchange they would have used for development; it was
used nstead for developmient and arms purchases by the oil
producers. A little of the considerable surplus became aid o
the non-oil-producing poor, but most of it was invested in
the high-technology economies of the West.

With ‘“resource diplomacy”—a subject explored carlier
in the International Economic Studies Institute’s book, Raw
Materials and Foreign Policy—proving to be a disappoint-
ing source of leverage, technology came to be seen as a

xii?
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uselul approach 10 raise in a dillerent way the “fadrmess”
question in internatonal cconomic relations,

The writing about technology for development has come
mostly {rom  the socicaes which bave it in profusion—
societies, however, where this madern magic also has been
viewed as damaging, dehumanizing, and dangerows. Lhe
humortsts had already caughi the mood. “1rogress was a good
thing once,” Ogden Nash wrote, "hut itwent on too long.” Or,
as £ B White asked in the 1920s, “Have vou ever considered
how complicated things can gel, what with one thing alwayvs
leading to another?”

FThe revelation (hat sciemisis bent on discovery  and
engineers benl over machines could make trouble, as well as
progress, came as a shock. And we who live and die by
technology have hastened, in our right-minded way, w tell the
pre-tcehnology folk about it The words and music come
straight out of the old spiritual: “"Nobody knows the nouble |
seren.”

So the conditions for a collision are already in place.
Planners in developing coumies see technology as the kev 1o
doing something aboul poverty, Planmers in  industrial
countries still think of information as a depletable resource to
he conserved, and want other peaple’s technelogies to be
“appropriate,” or “intermedidte,” or something else that their
own is not, The predictable collision is scheduled for the
summer of 1979, at an intersecton called the United Nations
Conterence on Science and Technology [or Development.

It was under a grani. [rom the National Science Fournrdation,
in support of the State Deparunent’s preparations for the UN
comierence, that the Internationa] Economic Studies Institute
engaged n an ambitious c¢llort to examine “Obstacles and
Opportunities in Technology Utilivation {or Developnent,”
and undertook the research on which this book is based as part
of its longer-icrm program to look at technology's role in
international wrade, development, and sceurity, 'The institule
has had the good fortune to supplement its own expertise on
internatonal cconomic relations with the insights oi three of
the leading scholars in the lield, and to draw through not-fur-
atrribution anrerviews on the expeoence of o number of
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knowledgeable business executives. I'he findings were inde-
pendently reached, but they turn out to be mutually
reinforcing.

The net conclusions are pragmatic, and a breath of fresh air
on a subject stale with politicized rhetoric and “blackbox”
mythologies. 'I'ransnational enterprise turns out to be neither
hero nor villain, neither all-important nor negligible, just a
necessary if uncomfortahle conveyor belt. The latest technol-
ogy Is not invariably inappropriate nor the mosi basic
invariably appropriate. It is better Lo start from where we arc,
not from somewhere else.

Much can and should be done to maximize technology’s
contribution to development; but little will be done unless both
the “northern’ and “southern”™ sides of the wansaction work
with, rather than against, the underlying economic curtenis,
and thoroughly understand the realities of international
business.

Magic would be more fun, But when it comes to technology
for development, economics is more effective.

Harlan Cleveland
Aspen Institute for Humanistic Studies
Princeton, New Jersey
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Introduction and Overview

Sarmuel M. Rosenblatt

In August 1979 the United Nations will convenc an intet-
national Conference on Science and Technology for Develop-
ment {UNCSTD), which 1s awaited with both hope and con-
cern. UNCSTD is one of a series of efforts to address the
role of science and technology in the economic development
process. While the immediate focus of the conference is on this
role of science and technology, its broader context includes
such fundamental matters as the changing relationships be-
tween developed and developing countries and the different
perspectives from which each nation views this relationship.

Consequently, the conference must be cognizant ol a host of
overlapping issues. They embrace the more technical questions
of science and technology enhancement in developing coun-
trics and the improved application ol scicntific capabilities
1o the needs of the developing world. They have to do with
improving the network for the dissemination and utilization
of the findings of science and technology within developing
countiries. They also deal with che contribution thal technology
can make to cconomic progress generally in the developing
world, and with the institutional changes, internattonally and
within individual countries, that might be needed to utilizc
this wechnology more cffectively for economic development
purposes. The broader 1ssues of other public policies and pro-
grams that have a direct impact on cconomic developrment, and
consequently on the contribution that technology can make o
this ¢nd, are also germance to the conference. In essence, while
UNCSTD will be dealing directly with narrowly technical
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tatiers. i the end s saccess will depend on how well ivvelates
ihese ssues o the broader concerns ol overall economic de-
velopment and the varving needs of the mdividaal developing
COUTLIYLES.

Iu a sense. there s alse o “hidden agenda®™ for the con-
ference reflecting the conuroversies and confrontations ol the
“North-South™ dialogue berween the world's rich and poor
countries—and espectally the frusteations of the latter group
ovir what they regard as past exploitaton snd monopolistic
pracices by the industrial coumiries ard their mernational
busmess firms, The ey feel thar the developing countries
tend to ignore the economic realites of the modern worid andd
scel o establish acdouble standurnd ot hehavior and obligaiions
which will retard, rather than promote, the use of modern
technology lor haman advancement o g global basis, How.
ever, the conference comes ag an interesting time, when ati-
wdes m both camps may be evolving toward Tess dramanic
and mllexible positnions. How much this hidden agenda comoes
to dominate the UNCSTD procecdings iay largelv deterniing
the relative success or failure of the conlerence.

While it once was common practice to view the separate
developing countries as w homogeneous whole, it is now widely
accepted that there are grean differences among thom o ters
of thetr relative stages of cconomue and politcal developmen
and thenr basic infrastrncuares, and that conseqguently their
nevds for various technologles vary considerabiy. Among many
of the poorer countries, emphasis should continue w be placed
on satishing basic human nceds, such as needs {or nuiiion,
housing, health care, and elecicity, 'The accomplishment ot
these tasks reqguires that the wechnology provided be of the
simpler and more direct variety, rather rhan the so-called
“"high’ technology, which s relatively new, lughly research-
intensive, amd theretore compaatvely expensive. The late
tvpe of techmology 15 also ltkely to be the most controversial
from an international tegal standpoint, since it s the most
Likely still o be umler patent proection andd conirol. 1t is
essential that UNCS'TD keen these distig tions 1n mind as i
procecds. (Some useful delinimions ol technology—what i s,
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as wcll as what 1t i1s not—are contained in the succeeding
chapters. )

The most direct antecedent of the present conference, the
United Nations Conference on the Application of Science and
Technology [or the Benefit of the Less Developed Areas
(IINCSAT), took place in 1963. Its purposes were hroadly
similar to those outlined for UNCS'TD. However, for a varicty
of reasons, this conderence failed to produce the desired results.
For one thing, it suffered from some overestimations ol the
potential contribution that technology could make to eco-
nomtic development. Hence, no matter what the actual out-
vome of the conlerence, persons with high and unrealistic
vxpectations were bound to be disappointed. Another reason
for the failure was rooted in the limited focus of the conlerence
discussion. One analyst observed that UNGSAT was “'a sym-
posium presenting views on narrowly conceived scientific and
technologic options. The presentations usually were isolaled
frorm the complex [actors affecting the actual social settings in
which ‘development’ takes place.” UNCSTD, and its mnember
nation participants would do well 1o review this experience as
they proceed to develop the preparations for the forthcoming
conference,

Related contemporary multilateral exercises on technology
which could proloundly affect the atmosphere in which
UNCSTD takes place, as well as its outcome, are the cfforts
in the United Nations Conference on Trade and Development
(IINCTAD) to drali “codes of conduci™ on technology transfer
amd on restrictive business practices.? Meetings of ad hoc
groups of experts have been underway since early 1973, and
initially tended to he opportunities for the Group of 77, or
developing country group, to engage 1n considerable amounts
of political and ideological rhetoric and make unrealistic
demands against the muliinational corporations in the indus-
trial courttries. The press release 1ssued afier the conclusion
of the fifth session of the Ad Hoc Group on Technology
Transfer, held 1n July 1978, spoke to the progress made but
also recognized that constderably more was needed and rhat
resolution of differences among the Group of 77, the Group B
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Introduction and Ouverview 3
Other subitems also wuched upon, in part, include;

{1i1) . . . ohstacles 1o the successful adoption of a technology
transfer policys and 1{c)(d)ii) .. . national measures that might
be taken o overcome some of the obstacles.

Appropriate Technology

It long has been recognized that the cholce of technology and
technicul change plays a vital role in contributing to the eco-
nomic development of all nations. Other key elements of such
development include increases in the supply of resources and
improved efficiency in their use, including technologically
induced shifts in the sectoral and industrial compuosition of
productian. Institutional changes that support competitive
conditions and economic incentives and objectives, as well as
more [raditional non-economic goals, such as educational sys-
tems, class status, and societal stability, also play a part in
this process.

In the immediate aftermath of World War U, a fecling of
euphoria abour the world’s ability 10 solve 1ts economic de-
velopment problemns seemed to have tuken hold.* This atitude
may, in part, have been due to the success of the ULS. program
of financial aid and assistance to Western Europe which, how-
ever, started the post-war reconstruction from a much higher
and more sophisticated base than applied to developing coun-
tries. It also reflecied an over-optimistic assessment of the role
that technology could play in the developing world, With the
passage of time and the accumulation of experience, dis-
iMMusionment set in regarding the ease with which traditional
societies could be turncd around to become industrialized,
maodern states through the judicious use of private investment,
foreign uid, and what has been termed 'sweat equity,” or the
involvernent of local human resources. Attitudes roward tech-
nology also altered. Instead of focusing upon the transference
of large-scale industrial modes of production from developed
to developing countries as quick and ellective solutions 1o
economic development problems, discussions turned to the use
of a maore appropriate type of technology. As noted by Nicolas
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Jéquier, this shilt had both immediaee and historical derivie
vons, U The most comspreaous of these nnmediare origins,”
he notes, s the realisaton, shaived by ard-eiving and aid-
receiving countries alike, that developuosen aid and o Western
sty le of indusuriabizaaon have neithor fultilled the sonoal hopees
which wore placed e them nor been Fally capeble ol solhving
the basic problems of developimens, ™ The guesi then tuwrned
o other and more appropriate torms ol wechnojogy,

T'he United States has been amonyg those in che lorelront of
thas movement. Public Law S91-16810 the huernanonal Develop-
it and Food Assistance Accol 1975 specitied thaca portion
ol the funds authorieed Tor Gseal vens 19768, 1977, and 1478
could be used to develop actvities o the field of nermediane
tee hnology. This echnology s defined as being “neither so
pramitive that i elters no escape from low production and Tow
income nor so highly sophisticded that it s out of reach ton
poor people, and ultbnaely uneconomte [or poor countries ™
This acitade was more vecently expressed aod yecoutirmed s
part of the ULS. preparanions for UNCSTIL Section 307 (a0 of
the Forcign Relavons Authorization Act, Fiseal Year 1978,
P 95100, savs:

The Presideni shall ke appropriate steps to cnsure 1t
all stages of the Unied Nanians Conferenee on Science and
Technology tor Development, vepresenitatives of the United
States place importone cmphasis, i bhoth othicid stocinenns
and informal discussions. an the developmien and use of hghe
cupital rechnologies moaericulione, moindostry, sod e the
production ind conservanan of covrgy.”

The {ollowmg section of fhus law goes on w define lighe
capital technologics and lays out some of the inended goals
and objecaves thar might be achieved by 1ty expanded use,

The revm “hight capital reehnologies” means those measns of
production which economize on capital wherever capstal s
searce and expensive and Llabor abundat and heap, the pu-
posts breing o insue that the increasingly scarce capital in
the world can be stretched to belp all, padher than a small
miinoity. of the world's poor il wenrkersw il not bedisp laced
I sophistecated Dibor-<aving devices whiere there s abrends
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much unemplovment; and further, that poor nauoens can be
encouraged essentially (o produce their own capital trom su-
plus labar time, thus enhancing their chances of developing
independently ol ourside help

On s face this appears o place a heavy burden on tech-
nology, in whatever [orm and however defined, in a manner
similar to the earlier highly optimistic expectations for modern
techuology transfer. Indeed, the concept of “light”’ technology,
“intermediate’”  rechnology, or “appropriate’  technology,
however 1t 1s labeled, seerns 1o have evoked ideological and
missionary zeal from some of its proponents. Over-selling a
program in this manner may once again dash cxpecrations
and undercul a reasonable asscssment of the role technology
can actually play in assisting the developing world to achieve
greater econormic development. In this regard it should be
noted that “appropriate technology™ may, in soma contexts,
mean capital-iniensive techniques and that “light” 1cchnoelogy
may embody highly modern and efficient productiion pro-
cosses. If these distinctions are not recognized and the rempea-
tion is not avoided to prescribe doctrinaire solutions, such sup-
port lor this concept as 1s growing in the developing countries
could well be dissipated. Many of these countries have moved
[rom negative or skepiical auwitudes aboutr appropriate 1ech-
nology to a cautious acceptance of its possibilities. Misspeci-
fving or overselling it can once again cause exaggerated expec-
tations to be followed incvitably by disappointment and
cynicism.

The concept of appropriaie technology has been variously
defined. One definition describes it as “the set of techniques
which makes optimum use of available resources in a given
cnvironment, For cach process or project, it is the technology
whtch maximizes social welfare if laclors and products are
shadow priced.””® Another definition calls technology appro-
priatec when “factor proportions . ., are roughly in line with
the overall factor availabilities in an economy. 'The poorer the
LDC the less capital (physical and human) relative 1o Tabor
and, hence, the more labor intensive the ‘appropriate’ lactor
proportions would be,"1?

The second definition emphasizes the labor-iniensive char-
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acteristies of appropriate echnology, anapproach that 1s taken
by many advocates ol appropriate teehnology. Ome limiticon
ot both definitions 5 therr statie natre. especially when
vicwed [rom the vantage of policy anadvsis and policy develop-
mienl ' Phis poit s discussed by Frances Siewaro i her ook,
Technology and Underdevelopnient, where she emphasizes
that there s not asingle aliernative or appropriate technolos
I a developing counorv.'* Rather, what is appropniate Lo
that country must be compared with the existing wohmigues
in use in the capraal-imensive, or modern, sector as well as
i the more radional laboraotensive sectors, The simul-
taneous presence of both ol these rechnologies in developing
countries 1soat once a cause and offecr of the anbalanced niwe
ol thelr econotmes and the problems associated with these im-
balances. These problems ave the Lumiier ones of developing
countries odav: a dualistic ccononyy with madern and tra-
ditiomal sectors: a dichotomy between wrban and 1aral areas
associated with this dualisim: widespread underemployment in
mral ey and growinmg anemploviaens in urhban arens:
generally low labor productivity: exoremes in the distributon
of income; and limiwed termnal purchasing power for broadly
hascd consumer goads with emphasis on the avatlabilivy of
high gquality consumer soods 1o satish the small, but wealthy,
UPDHET LRCOMNE Z1oups.

The approach toward a solution o these problems does ol
lie solelv with technology inoany of 1ts torms, appropriaie or
otherwise, even though there 1s no doubt that more elfor
could go nw makig the “righ” technology chioiee and thar
the rangt of these choices 18 wider than taditonally though,
This last point s developed helow, and 1ty the sections by
Pack and Ranis, as e suggestions on how 1o imptove rhie
frequency ol chowce and the likelihood ot succeess for these
cholces. However, these discussions should be fined inwo the
context into which Stewart placed them. She noted thay, “the
question ol whether ornoran ‘efficient’ alternative technoiogy
existy is closely ted up with the whole strategy of [a country’s]
development, and can oniy he assessed within the context of
A particular sirategy,”1?
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Alternative techniques exist or can be readily devised; for
example, if @ strategy calls for a rural, smali-scale, self-reliant
pattern of development, then techniques can be developed.
Or if the objective 1s to pursue a policy of rapid, export-
oriented, and internationally competitive industrialization, a
more advanced technology can be applied. However, cach strat-
rgy, once established, 1ends to be sell-reinforcing, and i
continuation tends to make the alternative appear to he less
attractive and less feasible. Stewartsums up the ultimate under-
Iving implication of this discussion as follows:

Implicit behind some of this discussion is what might be
termed (he political economy of techniral choice. The political
econoiny of a system may be defined as the distribution of the
control over resources—both consumption and invesrment—1o
which 1t gives rise. Associated with each wechnique 1s a particu-
lar distribution of benefits. 14

‘The inference from these statements 1s quite clear. In a very
narrow and techmcal sensc, it would appear possible for the
developing countries to choose more appropriate technologies
and technigues from among the given set ol available tech-
niques, and perhaps even hroaden the range from which
choices are made, This would have the effect of increasing
the demand for labor, raising the real wage level, and in-
creasing the volume und scope of producer and consumer
goods available 1o satisty the mass marker. However, before
a significant breakthrough and resiructuring of a country’s
technological base could occur, decisions and actions of a
non-iechnology nature would have to be made and taken that
would redirect the energics and resources of a developing
country toward a series ol cronomic development goals and
objectives that were conducive to the widespread adoption of
such technologies and techniques.!®

Tt sheuld also be noted that developinent goals themselves
are nol static, although they are often so wreated for analviical
purposes in the literature. Rather, they are inevitubly dynamic
functions of the country’s political processes. and may change
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over time 1n thelr scope and conwnt wmd e then relauve
priorites. This argues tor a countty o manntain some degree
of Hexibiltty tnoos lechnologiend mipats.

Technology Chotcer—Actual and Potential

Within the hroader policy constinmts just described, amago
ssie 1s the exeent to which o range ol technology oplions
actually exasts from which the developing counries can ke
cholces, the degree tawhiclt they exercise this prevogative, and
the actual outcomes of such chorees, Inieally, thore was a tairly
widespread  presumpnion that because ol ihe obvious de-
pendence ol the developing countries onthe advanced mndus-
vrial counotes for technology, the receving countries had
very ttle choler regandimg the tvpe of technology they conld
acuire, Inoeffeer, they wens thought oo exist 1n g stawe of
technologieal determnsm™ and “rechnologeal dependence™
on the industrial counies. Therefore, the rechnology the de-
veloping conntties were lkelv toobrm, espectally ranmnudo-
nutional corporattons (MNCs; would be highiv capial-
intensive, gened o huece-soale operattons, and capabie ol
tarning outonly high gualive sophisticated produc s chat were
more sutted o e economdes of e industrial countries
themselves. Swieh teclhnology sccording w the “dependencia”
fiterature ol vecent vears, would conel and dictae the path
of ccomomic developiment thac the developing counuies could
pursue, With the passage of time, the acquisition of experience,
and the accumulauon ol anadvtie stadies, this eeloude has
changed, although doubts—and doubters - sull exise.

A 1971 study by Walter Chudson and Louis Wells, prepared
tor the Pnued Nautons Seaetarat, lound some intermediate
icchnology in selecred mdustiies in developing countries used
side by side with more awromared womigues, ' Fhey nored
however, that “most of the evidence concerns light manuafac
turing in which adjustinent 1s presumably casier, and even
here 1l oceurs muenly in the “peripheral” operations (materials
storage, handling, and packaging) rather than i ‘core’ pro-
cesses involving the physical irmstormation of muterial, "t
However their conclusions oo thiis pobint ave cantious beaause
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of the limited rescarch on the choice of technology by the
industrialist.

More recenr research has come to somewhat stronger con-
clusions. In a series of case studies undertaken for the Interna-
tional Labour Office, A. S. Rhalla concluded that, “The studies
demonstrate quite clearly ihat substitution possibilitics exist
in industry in both core and ancillary operations. This con-
clusion, based on empirical evidence, is imporiant, since it
has often been assumed that there is no choice of technigues
in manufacturing industry.”’'® In a review article on the
existence and application of alicrnadive appropriate technol-
ogies in manufacturing industries in developing countries,
Iawrence White also concluded that these countries had such
allernatives and did not seem to be limited to contemporary
capital-inensive methods of advanced industrial couniries.'?
Gustav Ranis and Howard Pack, 1n their respective chapters of
this book, also support this conclusion.® It should be noted
that a somewhat dillerent view persists regarding the existence
of this range of choice of technologies, and especially regarding
the passibilities of effectively utilizing appropriate technology
for development purposes,?!

Nevertheless, on balance, the developing countries do indeed
appear to have a wide range ol alternative technologies from
which to choose. In effect, there is a supply of allcrnative
technologics, These cannot necessarily be taken “as 15" off
some “international shelf.” They may require minor modilica-
tions and the application of local ingenuity, as well as certain
management technigues, but they do exisi. How actively the
developing countries arc exercising these choices and making
these adaptations 1s discussed helow.

Demand Limitations on Choice

Within this range of technological alternatives, the question
1s what lactors tmpede or encourage the adoption of appro-
priate technigues. As Ranis puts it: Given this wide choice,
why is it that "we are nevertheless confronted with the em-
pirical fact that the selections actually made in maost of the
developing countries sull appear to be substantially ‘inappro-
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priate’ by anv known quantiative or judgmnenial standard, 7=
Most authoritics who atternpt to answer this question would
cie inappropetate factor prices ared the absence of com-
petitive markets inthe developimg countres mmong the major
explanavons for this behavior.

I'here are indecd ditleyences between the capitad-labor price
tatios In developed and developing conntries across con-
parable induasiries and goads: that s capital s relatively more
expensive in the developing countries than in the indusoial
countrics, and labor is rvelatively cheaper. THowoever, these
ditferences are less than anghie be expected given the biger
difterences 1 velative factor supplics in these two gronps of
countites, These vesules come about because the cost ol capntal
in developing countries tends o be underpriced, relative ta
s rue or market apportunty costs, forsach reasons s govern
ment sabsidies, overvilued and other exchange rate policies
that encomage capital impovts, and rax proferences and de-
preciation policies, At the sione dme the cost of Tabor i
milated (apain relative 1o 1S opportunity costy by such policies
as mmmum wage legislanon, mandated social welfare pro-
pranw, and resiviciions on firing emplovees.?® The absence
of competitive mwarket pressiove minimizes, or elimimatey, the
necessity for entreprencurs, whether local or associated with
a toreign mualunadonal corporation. w seek out and adop
either the most effictent techngues by which o produce a
product or the most appropa tate goads necded o satsiy marke
demand.

There are, of course, other tactors that atlea the demand
for appropriaue technology. Among these 1s the market demand
lor particular products, Phis demand, 1o tain, s altected by
the developing countries” macrocconomic poliaes, including
their policies 1egarding income distribution. Such policies
have w divect influenee one the effectve demand lor varions
types of appropriaie or Inappropriate goods.*” Other lactors
that hmit the demand for appropriaie technigques include an
enginecring bias oward capital iniensitv—a destre {ov the
newest ard best; management bias toward capital inensity—
a desire lor beter control uver sudden changes o outpu,
given the developing counns enviromment in whoaeh the linm
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operates; and product quality bias—which places emphasts
on automated and controlled production techniques needed to
establish and maintain high quality.® Finally, the very in-
efiicient information network that exists 1n mosi developing
countries leaves many entreprencurs totally unaware of the
existence of dalrernative, and more labor-intensive, lech-
niques.?¢ Converscly, if the costs ol ohaining information
are too high, 1t may be rational {for the critrepreneur not 1o
expend his time and energy seeking alternatives. On this point,
Pack notes that multinational corporations may have an ad-
vantage, since thetr costs for information searches would be
lower than those of locally-owned firms.27 'The multinational
corporations could therefore afford to seek out a maore appro-
priate alternative.

‘T'he scale of operation also enters heavily into this discussion
of dermand, On this point, Pack contends that a larger scale of
output per {irm need not necessarily lead to greater capital
intensiveness.?®* On the other hand, Stewart has argued (hat
scale of operation is decisive in the cholee of appropriate tech-
nology and that, given the size of the market in the developing
countrivs, small scale is often more appropriale.? Finally, in
his chapter of the hook, Nathaniel Leff contends that, regard-
less ol the type of technology considered, the aggregate etfec-
tive demand by the developing countries for this icchnology
is likely 10 he quite limited.5¢

A new lactor has entered the cquation since QPECs suc-
cessful cartelization of the world oil supply and the quin-
tupling of its price. The several-fold increase in the cost of
tmported oil has created additional constraints on the already
scarce foreign exchange resources of many non-oil-producing
developing countries. This has meant less money for most of
the developing world o spend on imported technology of
any type {(which may account, in part, for the renewed em-
phasis in IUNCTAD and clsewhere on improving the de-
veloping couwnries’ “terms ol trade” for such rechnology).
The premium price for energy inputs has also altered the mar-
kel demand for technology. Fnergy-intensive technologies now
strain a scarce and expenstve resource, and lor countries like
Brazil (which devotes about a third of its foretgn exchange
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to tmported oili also mvolve halance of pavments constraios
Energv-cthcient wechnologies, on the other hand, are in
growing demand. This change has, oo sense, enhaneed the
rote ol multinational corporations e the selecton and choice
Pracess because they are the sowvee of many of the key echy-
nologies for both energy production and ws indusoial vtiliza
tion. Vheir appottunities —and 1esponsibidities—uoray there
fore be proportonately greaer.

Enhancing Technology Choice OQuilcomes

Consideraonon could be given toa wide wirety of means
ol tmproving the supply and demand sides of the wehnaology
cauation. Intoducing the correct pricing signals tor capital
and Iubor i intensifving the degrec of competitive marke
pressures would undoubledly resule nomore rational decision
nuiking within the developing countties. Shinilarlv, ocaang
snore ettecuve ageregate demand tor aowider vaviery ol appro-
priate goods and services that are compatible withe the sociad.
economic, enetpy, skl nanral enviconmenss in which the de-
veloping countres operate woukd also be condacive 1o this
viid. Decisions on these options must be mende principally by
the developig countries thenselves. U5, and othey indasimiad
courtries” policies could be more supportve of these chuoices,
however, taking o aceouns the leamiog cwaves thon soe e
evirablv involved,

Vst impednnents exast inoahe developing countries 1o a
proper [low of imtormarion hetween the developers and users
ol technology. Virtually all analyvsts of the problem agree on
ithis poiec® The research communities in these countries tendd
to be isolated from the potental users of then oopat, aod,
equally nmpaortant, they tend to respond to their awt systemns
of rewards that seek approval and alfitmaton i research
communities located n the more advanced idustrial coun-
tries. 2 "This means they have Hude or no appreaation fon the
scierdilic and echnological needs of thewy own indostries.
These research communities should direct more eflort toward
the pracucal needs of their domestie mdustries (including their
encray stitations) i order o eiconage the ool adapianon
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of impaorted technologies. Chudson and Wells cite a study of
mnovation in Argentind that illusrates the importance of
these local innovations and incremental adaptations.® Simi-
larly, Ranis stresses the impaortance of gradual and unspec-
tacular change. Moreover, such an approach could expand
the innovarive and productive contribution of the scicnce
and technology community of the developing countries.

Denis Gouler speaks of the so-called “Sabato triangle,”
named alter an Argentine physicist, Jorge Sabato, that could
provide a model for technology policy in this regard. L'his
model “aims al creating practical linkages among rescarch,
production, and development-palicy actors. . .. Each ... must
he linked by a flow ol information with the other two; each
must take inidatives in demanding or supplying technol-
ogy. ™ According to Goulet, this concept enjoys widespread
acceplance among Latin Amerlcan specialists 1n technology ¢
The political, cconomic, and organizational implications of
such a model are complex, however.

Technology Transfer

There are many ways to transfer technology to developing
countries. One way 1s through direct investment by a multi-
national corporation in a wholly-owned or majority-owned
stbsidiary. Another is through a joint venture where the multi-
national has a minority inderest. Other ways include the use
of licenses and patents, turn-key operations, management con-
tracts, equipment suppliers, and consultative arrangements
that mayv he done independently or in combination with some
ot the other modes ol transfer. The essence of all these methods
however, 1s that the technology moves [rom a private entily
in the industrial country 1o the recipient, public ov private,
in the developing country. While the developing countries may
resenl this dependence, “the harsh truth 1s that poor countries
do need techniology, and there exist few aliernative sources
outside the I'NCs [iransnational corporations] where they may
obtain it.”% (Such technology as may be public property,
by virtne of government-financed research or otherwise, could,
of course be comtributed as part of government foreign assis-
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tatce. But s relevance 1o development needs wnds 1o be
Livieed. s

As deseribed helow by Rosenblun and Stanley, muling-
tional corporations have a variety ol reasons loy entenng o
1cchnology transier arrangements. These tnclude export polen-
ual, markel protection, nuoker penctration, and increased
production io reduce unit costs, but the common denommaton
i the objective of a satisfactory cconomic returm. Developing
countries are attempting 1o alter themr relationships witl the
multinational corporations, locusing on wha they call the
ristriclve business practices of these encities, as i the atore-
menuoned TTNCTAD discussions on the transfer of web-
nology. These discussions concentrate on such mactors as
patents, Licenses, mavketng restrictions, aand other devices thea,
Irony the pospective ot the developing countries, mav appear
to limit then economic opions and slow down their ceconomic
development, The evidence on these points is mixed, but some
would agree that, in the past, patents have been ased 1o pan
o profect markets and vesitor eney by the developing coun-
ries. s However, regardless ol this history, the balance between
the multmational corporation and the developing countey has
now shifted so that (he developing counries are in o mwch
fess dependent posiiion,

There is now considerably more compettion among the
muliinational corporations in the gaest for markets and entry
into the developing counnes. Moreover, developimy counttes
such as the Andean Group in South America and the Associa-
ton ol Southeast Asian Nations (ASEAN) provide individual
cotntries with greater bargaining power. The United Nations
Center on Transnatonal Enterprises has as one of its purposes
the providing of expert advice wo developing countries in then
negotiations for technology and olher arranganenis with
mternatiomal firms.

Finally, 1t 15 imporiant to note that an aclive involvement
by a developing country firm with a muliinational corporation
mvoelves muck more than the use ob patented, proprietary
knowledge. The multinatonal corporaton’s tniangible man-
agertal msights and “know-how™ i the end may prove to be
the most valnahle conmbudion 11 nakes (0 ithe developing

COXIiy.
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In the vast majority of cascs, the mulanarional company
makes its decisions in the coniext of a long-1erm relationship
with the host country and particular partnershiparrangements
within it. Where the essential ingredients are lacking, there
is litele that indusirial country governments can da 1o change
the judgmenial faciors influencing the private scector. They
cany, of course, assign a lngher priority to technological inputs
in thewr public sector aid programs; but there are practical
limits here as well.

Policy Framework and Recommendations

‘The chapters which {ollow develop the poines discussed
above. Each of the authors has approached the subject from a
sotnewhat different vantage point and reached somoewhat dif-
fereni conclusions. Nevertheless, tiroughout these papers
and at the workshop thar was held to review them, a certain
consensus emerged on the proper approach that the United
States, the other industrial countries, and the developing
countries might take toward UUNCSTD.* Tn many respecis,
then, the independent work ol the several authors has reached
quite parallel conclusions,

In abbreviated lashion, these are the principal clements of
this conscnsus:

l. There should be a wariness of exaggerated claims and
expectations regarding the contributions that advanced
country science and technology can make toward solving
the economic development problems of developing
countries.

2. While much of the technology that will be used by the
developing couniries will come inidally from the indus-
trial countries, and specifically the multinadonal cor-
porations, much ol the successful adaptation of this rech-
nology will depend on the efforts of the developing
countries themselves,

4. Multinauonal corporations, by and large, have not
operated in a manner destructive of the effores of devel-
oping courttries to achieve economic development, and
they have not attempted to impase a “‘lechnological
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determinism’™ on these countes, Indeed, the evidenee
suggests that the mabiinational corporations have been
at least as adapteve as indigenous [irms, 1 i more so.
in seeking 1o install approprate labor-inteasive and,
more recently, energv-ctticient, wehinelogies.

The successtul development of an appropriate techool-
omy poliey by the deseloping cownties will generally
require o major realignment ol then other economie amd
social policies. Responsibilite Tor bringing this ahout
st necessari s Lie with the developimg counuies them-
.\(‘!\'('f‘;,

There should e an awareness (hat appropriare iechinol
oey 15 best applied at the working or operdating level
ot o plame and that i achieves i resulis tnan meremet-
tal and unspeaacular Lashion. This will require the de-
veloping counnies 1o display constderahle torbrarance
in their expectations of spectacular technological bieak-
throughs.

Theve are major ditferences among developing countries
tegarding thenr degree of developmend, thein needs foi
technology. and their imrermal science and wechnology
competence, Uhe policies advocated by the Uinned States
and the other industiil couniries st yeflect these
differences.

A major eflort needs (o be divected 1oward improving
the llow of information among researchers, proxducers,
and polieymakers within developing countries sooas w
cinphasice the avalability, value, and il of appro-
priate technology, Rescarch centers of excetlence should
be caretully planned 1o {ocus on the pracical applica-
tion ol technology in the producton process ol a limiied
number of idusivies. But this emphasis need not ex
clude a more nmaginative search for wehnologies o
solve particular problems imporiant (o the mass ol
prople in a given wegion.

Given the information gaps and discontinuites noted
above, industrialized country and multilateral aid pro-
grams can play a more productive role in the apphcaton
of rechnology to development Many industeiad biomns



BIBLIOTHEQUE DU CERIST

Introduction and Ouverview id

evolve and apply technology exclusively or mainly in
a direct relationship to their own products or processes
and are normally willing 1o “transfer’™ 11 only as part of
@ larger and longer-termn pauern of business relation-
ships with a host country {(or more specifically, with a
local partner in the counuy). But there are some areas
where the technology ttsell 1s the product, and credits
for its acquisition by aid recipienis—or via competitive
hids for purchase by an aid agency lor onward transfer
1o countries or (0 regional centers—could play an ex-
panded role. Also, rnultinational corporations may be
ablt to contribute appropriate technology inmovations
and expertise to developmert tasks as a voluntary expan-
sion of their normal husiness operations, il suitable
ecentives can be structured.

Other major points and recommendations put forth by the
individual authors include the following itemns:

[ R

Achieving a better halance between urban and rural
development programs in developing countries would
yreatly assist in stimulating demand for appropriate
processes and goods. Developed countries should rake
every opporwunity to assist this process when their
advice 15 sought. LEnergy conservation mav be an
especially promising field.

Developed countries should attempt 1o do a betier job
of assuring thai their foretgn aid and foreign investment
support progiams are administered s as 1o encourage
the wider applicauon of approprigte technigues in de-
velopityr countries,

Developed countries might restructure their own ax and
meentive systems in order 1o encourage their science
and technology communities o undertake more cffort
to apply appropriate technology in developing court-
fries.

Developing countries should reexamine their eniive in-
sututional structures for rescarch and development,
including their reward mechanisms, 1o assure that they
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are as responsive as passible oo the practical needs of
ieir own producing communiry,

O 1t would appear o be oo misallocation of Tiniwed ae-
soUees 1o sempt o establhish acompuarerized weehnol-
ogy-intormation svseer, highly connalized and burcan-
cratically comurolled, as a means ol mtorming devel
oping countries ol the ranoe of technology charces they
hive avaalable,

B, A more fruatful partership beoween indase shized, ad-
vitneed developing, and less developed countres coald
Lo created 1o nlue the middle group’s experienee and
tnsights on technology for the benelit ol the poorey
conntries,

7. More itnaginatve use ol the exponences and conacts
of muliinational corporations with the developimg
countries should be encouraged, cophasizimg the tan-
aihle and mtangihle strengths these corpovitions have
displaved in such retanionships. Heetofore, the political
cmpbasis has been mosdy on veducing the negative
aspects. Pevhiaps not enough ellore has been devaoted wo
the possibilities of “optunuzang the af imadve conoi-
bulions, which could be made ctdher o o voluntian
basis o nmprove investor-host counny relations, o be
stimulated by tax o other incentives.

The bowrom Line of the averall stady 151 rotsm with which
UNCSTD participants must come to grips: Leonomic lorces
themselves ave the best “conductor™ of technology tor develo)-
ment. Other factors can orcate ninpedances and short cireai,
andd these should be removed o mmintized wherever possible;
bt nenther goodwill, ieentves, nor pohitcal decistons can
substittiie for the basic disaplines ol competitive vconomic
forces in the developing couniries thomselves,
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