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Problems related to integnational transfer of_technolusx:
the experience of Latin America and similarities to that

of Western Pacific countries

The purposes of this presentation are (i) to describe briefly the
present. capacity of Latin Amerioa to assume an autonomous, constructive
and viable position in the selection and negotiation of technology
transfers, including certain very positive and exciting trends in this
regard; (ii) to posit several hypotheses for a dynamic model of
technological development and its diffusion in Latin America, based on
recent empirical studies which are suggestive of key factors which need
priority attention; and (iii) to suggest ways in which the. experience
of the Western Pacific countries regarding technolegical change and its
implications for socio-economic development could be usefully studied
by the Latin American countries, which in turn could offer important
concepts and lnterestlng technalog1ca1 ideas to the Western Paclflc
countries,

A Assumptions

The basic premise of this presentation is that an autornomous,
positive and viable position of a developing country regarding
technological transfers is one that attempts to achieve the followings

{1} The capacity to identify and translate the country's major
socic-economic problems and possibilities into a coherent set '
of technological requirements, and to evaluate and prepare
the technical and human rescurces of the country to meet
these regquirements, so that technology transfers are made

”-mainly to help develeop thess resources, to cover unavoidable
-deficiencies of resources or in an exchange of tachnologles
based on comparatlve ecunomlc costs.

(2} The'recognition and prbmnﬁiOn of ‘the capacity to innovate,
to implement innovations and deml with their effects, with
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i_ample planning and consideration: for the socio~economic
"realitles of the country. _

(3} The analysie of the separate hardware and software
components of ‘technological packages, and
the capacity to negotiate for only those'components, on
reasonable terms, that are deemed necessary,

*(4J<Awarenees of the ideological cortent of technologies and

' technical decisions, recognizing that the importance of -

- technology is not related to.its supposedly imperative nature,
which is a myth, but rather to its pedagogical value as it
draws us frem the known and perceived towards the infinite,
and thus .that great care is nesded not .to fall in tHe mistake

-.of sccepting pre-defined technologlcal packages or” proFessional

- paredigms, - : ’

B. The earlier versions of the "science. and technology: infrastructure”

strategz o

The literature on technological development and dependence .
produced in Latin America during the last decade indicetes corisiderable ‘
and 1ncreasing preoccupation with the types of problems cited
above, During the mld—IQED's, much was written ‘about’ the need to
develop the negotletlng power of the Latin Amerlcan cuuntrles in order
to allieviate the conditions of purchase af technologle55 to analyze
technological packages in terms of their components, to build up -
research and development (R & D) in industries and in specxallzed
technological instltutes, and to set out legislatlon to regulate the
introduction of 1nappropr1ate technologies or of technologies at
unreasonable costs. The emphasis was on the development 1n sach
Latin American country, particularly the larger ones, of a "sclence
and technology 1nfrestructure“, especially by relnforeing the applied
research activities of certain proFe551ona1 groups, euch .as engineers;
by centralizing the regulatlon of specific governmental activities
relaeted to technological transfers and technical assletance, and by

T
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providing new or more dynamic services of research, technical ﬁorms,
quality controls, market information and information on technological
options, particularly to industries 1/, By the end of the 1960's, it
became more apparent that such activities, in order to be effective.
particularly for the smaller countries of the region, required
subregional or regional action, and Decision 24 of the Andean Group
was approved in 1970 with clauses relating to technologicel transfers,
which put the theory of dependence in a p051t10n of tyying to catch up
with remedial measures being put into practice 2/ A : t

National “science and technology infrastructures” were cdesigned
and their different elements created at different rhythms, primarily
deperiding on.the political astutefiess and force of one or:another
professional group. . in each country to identify itself with this. new
symbol of dewelopment and to carry out & process of 1nstitutional
. development favorable to that professionfs own abggctlves,

. The "infrastructure® ﬁay be summarized in terms of three levels
of basic decisions and twelve elements intended to give the needed
'support on technolagical matters to these dec151cns, as shown in
‘Table I. The most ‘specific or b351c, level of dec1siuns involves the -
programming and adminlstration of prnductlun and services, Esp901a11y
important among such decisions are those regarding (i) investments,
(i1) the selection and adaptation of techrologies, (iii) the needs
for technicel assistance, (iv) the conditions that will be accepted
on the purchese or 'transfer of technologies or on teehnical assistance,
(v) organizational and information system development, and (vi) levels
of production and services, including the part of these that wiLl be
exported, Normally these decisions are mede at the enterprise (public,
mixed or private) level, but in certain places or c1rcumstances they
are made at the Mlnlsterlal level, , : ; |

Another level of decisions includes the plans, policiesiand
controls on technological decisions set cut by the governments as
normative directives or guidelinés. Netional councils on scienca
and technology (the EGNICYTs), the planning institutes and ather high
level public organizations elaborate and apply these norms, :

A more general lauel of decisians refers to the national depa&bpment
plans, including sectorial plans.' b
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TABLE Y

Jechnologicel decisions and infrastructure

ElemEnts of Eechnological sugEdEEE_;

Conoeptualizations of the faotors that 1, Natiorial development plansy
including sectorial . plgns ‘

lead to technologlcal development or
dependence ~

Case studies of technological “
development '

Research and development (R & D)
Education and—trainlng of )
professionals, soientlsts and
teohnioians

,Coﬁsulting -

Professional associations -

Bagic decisions

2, Normatlve dlreotlves and
 guidelines in the form of
: teohnologloal development

_ plans,.policies-and. " .
" contrels o
3,0ecisions on programming

. and administration of .
producticn and servicesj

{1) Investments’

- (2) ‘selection and .
~adaptation of
:teohnologies

~(3) Needs for techn1ca1
S ~assistanoe a
‘ 1(4)'Conditlone aooepted on
L lpurohases of - new
~ . technologies. of on
- - teéhnical assistance

: ;[5) Drganizetxonal and information:

system development

services

Elements of technological support

Bs.

He

de

Ke

“Levels of production and

.I;‘

Technical assistance
Griteria for development of
technolegical infrastructure
and -information systems

Difusion:of informaticn

Technical stendards and
quality oohtrols

Patents and indUstriel
property

?inanoino of technological
development '




The strategy of developing national "science and technology
infrastructures® has not led to the desired results, although one could
argue that the effort was guite useful and important, At the generel
level of criticism, the strategy appears to have changed the nature of
technological dependence without really reducing it very markedly, Also,
-it appears to have concentrated on producing a new intellectual and
policy "infrastructure” witheut altering the basic aspects of technological
underdevelopment which exists at the level of programming and administration
of production and services, These generel criticisms can be broken down
into the following more specific oness . S

(a) Rather than an orderly and logically sequential development of
the twelve elements of technologicel support, actions in this
regerd have been imbalanced and unceoordinated, reflecting a
certain amount of competition among institutions for a share
of the benefits which accrue to those which identify with the
“science and technology infrastructure®,  The case of Peru is
exceptionally positive in this regerd, -with the combination of

. many of the activities of support in a single organization,
- which is presently undergoing. a geogrephic decentralization g/.

{b) The effectiveness of institutional developments with regard to
any particular element of techrnological  support has been
limited by the continuing underdevelopment or dependent
orientation of other elements, putting the industrialist,

- gxporter or pdblic enterprise manager in the middle of cross
pressures regarding the criteria for his selection of
technologies, investments, or other decisions,

(e} 1In some countries, the new elements. of support have helped
~or regulsted only some sectors, chosen not so much for their
importance to the ecoromy or for technologicel development
as for their interest in or susceptibility to controls,’

(d) In some cases, the development of institutions to foster and

- administrate the elements of techriological support has led

to the reinforcement of professional paradigms 4/, and thus

- to less criticism of the models of professional activity
which are imported by means of textbooks, technical assistance,

» international organizations, financisl pressures and returning
students., This is especlially the case when these institutions
become the domain of & single professional viewpoint, or form
a stable link to a foreign “sponsoring™ institution,

/(s) The lack



(e) The lack of relation between the directives or guidelines
for technological decisions (the second level), often
glaborated by scientists .or engineers, and the development
plans {the first level of decisions), often elaborated by
.economists, has been cited often in recent critiques,

{f) There has been insufficient study or awareness of the long
history of attempts in Latin America to sustain the
development of a "sciermce and techneology infrastructurs®,
and of the divergent attitudes emong professionals and
technicians in the region towards therproper methods of
inducing technological development, The search for an
autonomous, positive and viable technolegical policy is not

‘new, and various different strategies have been attempted

with very different results, 0One study of attempts to
‘develop an “infrastructure" during the last 100 years in

the field of civil enginesring in Chile concludes that
-previgus failures were not so much due to the changes in
policy or governments, but rather due to other elementss

the occasional introduction of massive technical assistance
with a point of view that set back an ongoing process by which
the Chileans themselves had been modifying and adapting
technological models more to national needs and realities; or
the sudden rise in power in the public administration of g
group of Chileans intent on implementing the momentarily
accepted paradigm of their profession, replacing other groups
which favoured otber methods of technological development Q/. |

(g) There has been & presumption that politics and technology should

be separated as much as possible, in order that serious independent

research is possible, instead of recognizing the value of "politics'

as a corrective mechanism to force research and the preparation |
of technological guidelines to maintain relevance for the
society's problems. Naturally, both political bargaining and
technological decisions are susceptible to losing contact with
socig-economic realities, and both are needed to check on this |
danger in the other, At least in the case of political |
bargaining, there is explicit awareness of the "representative” ;
function that politics should have with regard to the society®s
problems. Technological decisions should also be made with |
explicit awareness that a particular market or a particular 1
"canstituency™ {often called “users," "beneficiaries®, or
“subjects®) is favoured by the solutions which are offered,

“/(h) There has 1



[h) There has béen a- ‘strong precccupation with the production,
' rather’ than the productivity {(or relevance) of science and
technology. ' More research and development (R & D) were
considered: inherently better, irrespective of the social
costs or beneflts £0 be derlved _/ ' :

(1) * -Other difficulties relate t'o_tactical problems of implementation
of the strategy, with cases of excessive reliante on juridical
solutions, broad policy guidelines and the attempt to impose
‘norms rether than engege in dialogues with those who are most
directly responsible for the programming and administration of
productlun and’ servicas.

The strategy of reglona1121ng the "geience and technology infra-
structures™ has alsc met with unexpected problems, although it is a
strategy which bas hardly been explored or ‘tried extensively enough.
There are three inter-related problems with rsgionallzation that nesd
to be’ analyzed further: - - s - S

[a) There is a laek of instituticnalization and communication at
the regional level with regerd to many of the elements: of
techrolugical support. There are exceptlons. The tEChnlcal
norms? institutes are joined in CUPANT, the Comlté Panamericano
de Normas Técnicas, which is ‘now seeking to improve the -

“communication -links among its member institutions, The civil
engineers of Latin America heve organized well at the regional
level to study the role of their proFe551mn in technological
develogment. The development barks are comparing their
criterie and decisiom-making procedures through ALIDE, the
Asociacibn Latincamericana de Instituciones Financieras de

' Desarrolla. In Some cases, the communitaetion emong institutions
carrying out similar functions in different- Latin American
countries, is ‘quite accidental, persanal or rather llmlted

" to a small rafher cloaed grnup. ' '

[b) The problem of poor communication is due in part to insufficient
o ~attention ‘to the problem of technolcglcal 1nanmation. Only
' recently have overall studiés and implementation of’ national
‘technological information systems been undertaken, examples
being Bolivia and Colombia, ' There ere some quite sophisticated
" specialized documentatioh centres in the region, but these tend
te be primarily outlets'of interhational systems, and are

/relatively poor



. relatively poor at recovering the materials and innovations

progduced in the region and at relating the information which
is received to the pressing socic-economic problems of the

region, . Other centres degelop to meet an immediate local

need for information, and are not in conditiens for an
efficient exchange of information on a regional or international

 basis, The techniques of satisfying both relsvance and interw
_change have not been duly explored or sxperimented, . '

Information with regard to some data, or te each element of
technological support, is classified and interchanged in an
independent manner, igroring the need of the user for easy
retrieval of an overall "profile" of the technology he is
interested in., Lack of such profiles also severely limits
the possibilities of implementing subregional decisions on

~policies and controls on technology transfers,

()

The problem of poor communication within the region means that
the region?s influence on the international process of recognizing
and defining new technologies is much less than that justified

by the quality and quantity of its own humen and technical
resgurces, The regionts production=line innovations are
relatively urknown., The region has limited influence on the
setting of international technical norms. International
organizations underrate the potentisl in the region to generate
consulting activities, for projects inside and ocutside of the

- region, The concepts of technological development and dependence

which eriginate in the region, and which are potentially veluable
for other regions, are poorly understood,

. In part, the regiont's own institutions and professionals are
at fault here, It is interesting to note that the major
intellectual point of references regarding ideas, norms and
rules-of=-the~game for each of the twelve elements of technological
support almost invariably are institutions based outside of the
region, Examples are UNESCO and CUAS regarding education and
formation of professionals, World Bank regarding consultants,

UNDP and UNCTAD regarding technical assistance, IDRC and UNDP
regarding financing of .technological development projects, and

the University of Sussex regarding conceptualization of

techhnlqgical development and dependence problems, While each
of these institutions is to be commended for its interest in

/the region,



‘the region, it is noteble that the region's own experts, who
.have rightly insisted that the develqplng countries do. have . .
a separate reality and an important point of ‘view, have rot-
really formalized devices at the Latin Amerioeneleuel_for
. consolidating this point of view into ome voice, but rather
relate to each other'largely through organizatiens which
must be responsive to other perspectives as well.

The problems with the strategy of "science and techrology -
infrastrutture” reflect basic problems with the analyses that underlay
the strategy. The analyses were generslly based on-rather static
models of technological change, did.not demonstrate 1ogioa11y that
the strategy would really deal effeotlvely with the set of problems
that were identified, were oriented to the development and reinforcement -
of professional mores rather than to an explanetlon of what affects-
decision-making at the enterprise level, and too often assumed that
technology could be treated as a. new “Field“ rather than @s a
horizontal dimension of existing economio fields. ‘.‘_ -

An important step forward to overcome these limitations of analysis
and strategy was made by the Organization of American States with its
Pilot Project on Technology Transfers (PPTT) 72/, This project was able
to verify, in.attempls to .experiment with technology transfers, that
there were problems of coordination and communication between the
representatives of the national "science and technology infrastructure”
(acting as "national focal points“ for the projeot) and tha enterprises
or sectors, However, many of these problems were overcome in concrete
cases of dialegue between these levels of decision during the project,
especially as integration took place between the different approaches
to motivating technologicael develooment (the- "pull approach", the "push
‘approach®, focus onf engineering and. organization of sectorial action),

Apart from the development of ‘"science and technology infrastructure®
and. the "defensive legislation® on the transfer of technology, the State
in Latin America has not really axploited its ma jor tools~at~hand for
controlling and inFluen01ng decisions on technological transfers. This
is most evident in the case of information systems and public enterprise
aotivities. s :

As noted Earligp' the problems and poesibilities oF technological
information system development have received relatively little attention,

even in projects that are gquite comprehensive with regard to the other

/factors of
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factors of technological transfers and development, This is most
surprising given that most Latin American governments have adopted
policies of indirect rather than direct reguletion of transfers of
technology, and the effettiveness of such policies depend on clear

and informed indicetions of technological options. Brezil, Chile,

Mexico and Venezuela have innovated remarkably and with promising

rasults in this field, but with more success in obtaining access to
international information scurces than in promoting the internal transfer
of information, . Co o

It is also notable that in many cases public enterprise decisions
cases regarding investments, the selection of technologies, ang tasks
involving technolegy transfers, follow older patterns as if completely
oblivicus to the explicit policies of the State regarding the conditions
for such transfers, For example, unnecessarily expensive equipment is’
purchased in package deals, in part because these enterprises depend
ch largewscale capital investment projects rather than their current
budgets for improvements and recuperation on deferred maintenance, -

C. More recent trentds

Recent trends in the litersture and practice in the region can be
tited as examples of an increasing ‘momentum in the interchange of ideas
and in the sophistication of research projects, The following are very
positive examples of these trends: ‘ c

(a) Studies of innovation closer to the production line, recognizing
that innovation in Latin America does not always need to be
created in laboratory situations, but: rather recognized where
it exists, registered in texts and studies, and widely difussed 8/,

(b) Studies of the effectivensss of instruments of technological
policies, {ne goal is to overcome the continuing discrepancies -
between the second level of basic decisions (directives and
guidelines for technological‘decisions) on the tne hand, and
the first (development plans) and third (programmes and
administration of production and services) levels of decisions
on the other hand. Another goal is to implement more effective

regulation of imports of technology 9/.

/(c) The interest
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- {c) The interest in alternative mechanisms of technical cooperation,

as-means of technological development, recognizing that the
techrical solutions to many problems-in the-region can.be found
im countries of the same region which speak the same languege
and of course understand the suc1o-e00nom1c realities of Latin
America.;g/.

(d) Studies and analyses of the.ideclogical.content of the ..
technologies, ‘and of the key role of professionalization in
reinforcing subtle forms of technological dependence, leading
to the applicetion of irrelevant and unnscessarily costly
technological- solutions to -concrete problems in the region ;;/,

{e) Greater awareness of the variety of strategies of the trans-

- national. enterprises which are expanding their operations in
the region by means of the introduction of technological
packages, and that simple favoritism or opposition to these -
enterprises ‘does not produce the naeded slements of negotiatior
regarding the technological transfers, on conditions mast
favorable to the region lg/ ‘

(£} Greater attentlon to the soclal and env1ronmental effects Df
technologies 13 ¢ with constructive attitudes and sven ..
interesting 1lnstitutional inrmovetions from: organized labour,
at least in some cases, However, in some countries.there .-
appears to be & tendency towards less rather than more concern. -
by policy-makers regarding unemployment repercussions of
technology.

(g] Attempts to give prlorlty, among  the activities of the "science
and technology 1nfrastructure“ to B G D an the processlng of the
country's own raw materials, as a means to reinforce the -
negntiatlng position with regard to the prices and condltlons
of exploratlon or sale nf these raw materlals 1_/ '

(h) Greater emphasis on the development of the managerial function
of implementing technologies. While this in itself is -
1mportant creatlng the p0551b111ties of greater autonomy of
decision in the hands of the Latin Americans, it is riotable

'that the d90151on models used in the region Very often are
ccpled from "management” concepts whereby ‘problems are reduced
to a few "managable" variables (defined as "systems") ahd are

Jusually defined
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usually defined by one or another readily available solution 15/.
The models should be compatible with decision styles more
appropriate for countries which must consider a wide range

of socig=economic variables, in relation even to specific
technical decisions,

{i) Criticism of technical assistance mores, with an attempt to
set out codes of conduct for thaseAgiving such assistance, -
and criteria of selectivity for those receiving'it ;Q/.
(i) The development of technological information activities which
. permit more effective regulation of the import of technology
‘and increase the power of negotiation for the information which
is more difficult to obtain., The mationel registers of
techpology transfers in Argentina and Mexico are examples.

While these trends are exciting, they hardly. remedy all the
shortcomings identified with the early versions of the "science and
technnlagy infrastructure® strategy of the Latin American countries,
Considerable analysis on the remaining problems is nesded urgently,
leading to the formulation of "codes of conduct" regarding technical
assistance and other forms of technological transfers, Perhaps these
"codes" could be differentiated according to substantive fields or
ecocnamic sectors, given that the possibilities of technalogical
innovation in the region are dependent on some factors (such as
ecoromies of scale) which the region must accept as “"given" at least
in the shaort run,

D. The Eclitical factors that lead to transfers of inappropriate
technuloqz : ’ :

Another major need is a meore dynamic analysis of the process of
innovation, definition and diffussion or choice of technologies, with
full identification of the political factors that enter into each of
these phases, Such an analysis is essential in order to assume a
realistic negotiating position regerding technology transfers and
in order to identify correctly the elements which are responsible
for the more subtle as well as the more obvious forms of technological
dependence,'whereby ingppropriate or unnecesserily costly technologies
are obtained. On the basis of such an analysis, future strategies would

/perhaps emphasize



perhaps emphasize less structural solutions, and more re-education (or
daaprofe551onalization) and. systematic diffusion of 1nformatlun

more, The fnllowing is a necessarlly very, schematic 1list of hypotheses
and assertlons, based on the results nf Latin American case studies,
which cculd urient a dynamlc ana1y51s UF this subgect

e 'IanVatinn and'inventinn o

(a] As opposed to the th951s which argues that 1nvent10n is
cumiletive: l?/, in the sense that it is independent and
motivated by technlcal necesslty, it is more useful to
consider the varled motivations and 1nteractions of the
'1nventnr and the 1nvestor in 51tuat10ns where the latter
is interested in cuttlng caosts, w1nn1ng wars, obtalnlng
status or decreasing uncertainties of economic decisions,

Improvements, in contrast to inventions, are normally
directly related to 1mmed1ate market condltions.

(v) Prestlga and 1nformat10n systems ‘even in 1ndiv1dual
developing countr1e5 are welghted towards the diffussion
joF innouatlcns sponsored by transnatlonal enterprises

';?rather than 1nnovations Founded on the immediate experience
'Hand prublems of. the country 1tself This means that there

. are more 1ncent1ves, but not necessarily more opportunities,
~ far creativ1ty in more, 1ndustrlalized than in developing
__countrles.

{c) There is a considerable potentlal Fnr nn—g01ng, 1n-p1ant,
mincr and 1norementa1 1nnouatlun in deuelcplng countries,
which is frustrated by the nearly exclusxve assoclatlon
of progress with. 1nJect10n5 of large—scale technalugical
'packages and B 6 D act1v1tles ;_/ .

(d) A key Factor exglaining the lack of recognition of the
innovative capacity and npportunltles for creat1v1ty in
" most Latin American ccuntrles is the gengralized attitude
that technmloglcal stagnatlon is 1nev1table unless. a plant
or infrastructure is prouidea with a minimum number of
what are considered "modern” elements.

/2. The political



- 14 =

2. The political definition of techrologies

(a)

(b)

When. a new or apparently new technological item, such as

a computer or locomotive, is cffered in the internaticnal
market, major interest groups study the manner to influence
the definition of technalogical_package based on this item,
They will try to affect the - choices méde‘redafﬂing software
and types of personnel which will be considered necessary
for the appllcatlnn or use of the technological -item,

‘They will try to help define “computerizetion™ for the

computer, "dieselization® for the locomotive, stc. The
particular prnblems, needs and resources of the societies
or organizations which will receive the technolcglcal
package are less important to these groups than are the
conditions .of the suczety or urganlzatlon for acceptlng
the technology. \ ;

A technological package incorporates instructiomns for its
use,- indications of what performance data should be
collected, and a set of performance standards against
which this data are to be compared, These data and

- evaluation components, which are part df any technological

change (qr it may be the ¢0re of the chénge], are designed

to record and evaluate events as if the technology was

being implemented in any culture, These criteria do not
demonstrate whethexr or not the technology is suitable or
appropriate, but rather to what extent the reclplent
society or organizatlon meeta modern stardards, or ;has

. .successfully .applied madern techniqyes. The feedback is

(c)

technigque~oriented, not.opiented'td'cultural or
organizational purposes or opportunities. It is presumed
that the socilety or organization needs to adapt, The
data and evaluation components of technological packages
are thus perhaps one of the most subtle and effectlve
:Lnstruments of dependence. ' '

Technological packages cdmmnnly include normative assertions
that the technology "requires" certain conditions or
complementary investments, which become accnpted on face-
value without empirical evidence,

/3. The selection
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3. The Selectibn'nF technolcgiES-.--.-

(a] The selectlnn of technologles in Yecipient nrganizatlnns or
societies, is closely. Yinked to the strategy of’ reducing
uncértainty, For that reason, the SEleCtion is often

.-inFluenced by the Follow;ng attitudes

”.'flg.”PreFerence for ‘hardwere solutlons éven for problems of
' "organlzatlon and adminiétration which have historically

resisted resolutlon by the intrnduction of machines,

2. An emphasis on contiﬁbing‘iarQEPscale capital irvestments,
réther”than oh marginal_léss-costly changes._

3. ‘Use of the technology for ‘a particular ‘set of services
ior products, rather than with the wide range of possible
services or pruducts wh1ch cauld be nbtained Frnm the
'techndlmg;. ) R .

: 4.’{A uiew of - socin—pulltlcal facturs, and of labour, as
forces to overcome ‘or' avoid rather than as sources of
-t useful energy and checks to dssume that the technology
- -'is relébént-to,socigi”GOnﬂitinhé andlnbjectiVES,
’(b) bDue to the process by which technologlcal packages are
“sommonly deflned, the selectiun of technolugles is confined
artificially to a limited set of choices. Thus, while
technological progress is the widening of choices which are
theoretically possible; this progress cen lead to the
sophisticated presentation of a limited number of possibilities
"which are in fact considered, . Keéy reascons why developing
countries eccept this are (i) the generalized belief that
. there aPe technological imperatives, (ii) the attractiveness
of analyzing & sdciety's or'organizationts shurtcemings in
‘terms of the ability to adapt to a pre—deflned technology
" rather than diagnosing. problems and resources ‘and choosing
ar irventing technologies approprlate for those problems
" or resourcesy (iii} the tendency to try to narrow the number
of wvariables cnnsldered‘durlng the search For sulutlons and
(iv) tie defense by professional or other grcups b‘ an
intermediary role -with regard‘tu technolagy, using the myth
-fnof “anti-palitics“ S »

/(c) Contradictions
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(c) Contradictions between the social implications of the
technology which is selected and the proncunced global
partisan 1deology of the professional or technician
generelly go unrecognized by the. proFessional or technician
himself, The professional or technician disassociates three
levels of ideolegy, not realizing that. he is pronouncing and
~ acting on cantradictory prinéibles. His .global pértisan
. ideology is normally assoc1ated with a political party or an
attitude towards economic and polltical development, At a
-, different level, he justifies and describes his professional
or technlcal work in terms of 500131 and econamic CONSequUEncES,
often with only a vague relation to the global partisan
ideology, Finally, detailed examination of the content of
his work usually demcnstrates a very different. 1deological
. orientation, .often very surprising to the professional or
technician when his attention is called to it 19/.
(d].Particular criteria regarding the appropriate variables and 5
values to be used in evaluations or analyses of technological |
alternatives usually accompany or become identified with the |
technological packaga, The "legitimate” range of values which |
can be assigned to such coefficients as useful life of the |
. machine, residual value of machines that are replaced, |
investment/maintenance ratics and rate of return is generally |
_quite ample (as much as 50% dlfference between the lowest and
highest acceptable values}.r Almcst any. technological selectioncan
. be Justified by the rightlcambination of Jsgitimate valuos for the
basic coefficients, irrespective of the values which are
obtained empirically for the other variables 20/.

4,  The sgents and conditions of diffussion of technolegies

(a] The multinational corporations ere prime promoters of
technological packages, often with a direct economic
~interest in this diffussion, Four prime strategies are
used, First, the corboratioh invest considerably in
the diffussion and selling of symbols, including tradew
'marks, of the technological packages. Second, they attempt
to maintain an artificial scarcity of technological
1nformation, taklng advantage of legal devices (such as
patents) to create such scarcity, and refu51ng to sell
only the information they control but rather insisting on
the purchase of entire technological packages which include

[/such information
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such information, Third, they. mu1t1ply the benefits from
thelf control of ”know-how” by means of different tax,
ruyaltles. Dvarprlcing end other devices, especially whers

‘foreign subgidiaries cen_be eetab1;shed, all of which has

* been @nalyzed in dépth by previcus documents 21/, Fourth,

the corporations have ecqu1rod .increasing. sophistication in

trtheir methods oF obtalning general. legitimization and

acceptance of their own technolpgies, Recognition of the

"vélue of the technologies for universal application in the

Bl

form that they are offered by the corporations, is obtained

_1ndireot1y from banke and internetional orgenizatlons.

Profeseional groups in the orgenizations or societies which
might apply or use a new technology identify themselves
as the proper experts regarding the administration of the

technology, to.the extent that the techrology -appears-to’

_T_oFfer the poselbilities of dominetion of a line of work
"t which appeals *o ‘them and will not be disruptive of ‘the -
; stable enulronment which, they conelder conducive to their

work The professionals or. technicians -expand their work:"
to inccrporéte new concerne and Xechnologies usteeally din -

.a long protess of negotlation with their institutions oF

.con51der as: their own politicel domeln.

work and with other professions, Care is exercised to
protect the exclusive "preroggatiues" . which have alreedy N

oﬁjbeeh obtaihed. to make decisisnhs oF studies, and to protect

the “autoromy” of certain institutions.(e.g.-public enter-
prises) which the professionals or technlclans come. to

The transfer of ineppropriete teChnc,“;ical peckages, and

the control. of decisions regarding thiase technologies by
professional or.technical groups; depend on the exlstence Df a
natiorml politlcel structure favorable to such an epproech to the
selection of technologies, Among the structural factors

are theﬂfollowingt ' ST B

1. A,tradition of esszgn;ng specific pollcy concerns to

-decision~making by professicnal groUps.' Career personnel
.. systems and closell information systems. with 8pEClal '
- personal. channels’ for access by’ elite groups to the
: ,,gprofe551onalsu : are 1ndicetive oF such a tredition.r:_"

/2. A reguler
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'2;' A regular sequencing or 1ncrementing of gconomic benafits !
‘which are made to the most ppwerful political pressure groups.
for example by means of eyclical credit policies which leap

te rather regular verlstions in inflation rates.

. ¥

T gyt A skillful Centrallzed governmentel ‘apparatus capable
v of absorbing or reprassing the pressures by newly
) mobilized pressure groups for governmental expenditures
attuned to their more immediate needs.

[d)'Thers’sre’Certsin economic policies which tend to reinforce
the scquisition of technological packages, unless explicit
corrective measures are applied. Among such pOllclES ‘is
that of 1mport substltution.,” s

Present strategies for orgsnizing technological transfers ‘too often
igriore the crucial politloal factors, 1nnluding at least some ‘of those
which have been posited ‘here, As & result, the meesures which sre taken
in order to increase the autonomy‘of decision and negotiating posltlon
of the Latin Americsn countries are vehy inedequete, or result An the
reinforcenent of the very tendencies whioh are opposed in principle.

E. The shar:ng between Latln Amerioan and Western P501Fic countrles

The Feotors, 1nclud1ng the political Factors, that explein the
generation, recognition, definmition and diffussicn or choice of
technologies;ere‘appropniete,Subjeots for joint study, snelysié,and'
experimentation by the Latin American and tlestern Paci?ic“countries,

An example of this. convergence of interests is the osse of trﬁﬂsport
Acontainers. , . L i

The equipment which has been most notable and .symbolic of. inter-
national intermodal transport and cargo unitaerization is the transport
container, This is a transport instrument of permanemt character, with
a minimum volume, for, repeated use, and relatively -easy to fill,
manipulate and empty.. .During the late 1950%s Bnd the 1960's, interna-
tional economic interests; particularly inh the maritime transport field,
realized that the container not only offered an. efficient means of
transport but alsc a symbol of progress which they could use to promote

/a general
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8 generdl modification of ‘trensport and commercial prectices,  There. .
are severdl reasons why these interests, desired to chdng®-these practices
according to their own preférred criteria, In-particylar, these interests
realized that the devéloping countries were becoming more insistent -and
effective in demanding:structural changes’in the maritime.conference. .
systam, . Meanwhile concepts developed regarding the requirements and . .
rosalt5"of'containerizaﬁien;3~,tTheseiconaébts were glaborated in:
texts, technical menuals, ‘technicdl bullétins and professional. journals,
and were spread along ‘commercial information charnels and by means of
technical assistance. - These concepts toock on -an aspect of universal-.
knowledge, even though' they had not been tested in & variety of.
conditions and their overall sodiel and econdmic implications pemained-
to be studied, 1In-1971, ecertain European countries responded to: . . . -
pressures from these interests and.promoted the adoption of .an inter-.
ratiofel -canvention on, Intelmoddl transport:which: would have legitimized
anew form of institutionalization of méritime artl other ‘transport in a.
“manner favorable to the maritime interestd of :the most. industrialized
countriés, and which apparently would -have: weakened. the impact of the .-
develdping. cauntries? movement to Feform: the maritime comference system,
The draft convedtion was promoted as necessary to resolve specific
transﬁbﬁt 1iability problems created by the'use of transport containers,
and: was ‘proposed. for atoption at a forthcoming United ‘Nations! meeting -
on containers-im late 1972, but the repercugsions of the convéntion, if.
adopted, would'have led to.legal justification for & large-scale
modification of international commercial and transport procedurss which
was elreddy boing implementod om certain méjor intermational trades.
Already in late 1971, Latin American. countries began ‘to question the-
draft corivention, and the Economic Commission for Latin America begar
to produce- studies of the. draft corwventidh,7peinting cut ité: weaknegses
as a legal document, and of the economic afd institutional implications
of the rationalizetion of international comméreial and transport .’
procetiures whith certain interests identified as;logical &nd crucial ‘'
in order to take adVantage of new transpart equipment 22/, The dreft -
conventicn was not considered in'the hurried fashion which.the Eurcpean
interests sought, and stuties vere producgd showing the.new system of
organizing transport had unexpected consequences, some of them rather
rnegative, in the case of Australiats foreign trade gg/. The Australian
users, land transporters;’ Government reguletors of transport and even
the national merchant marine hav: faced some:diseppointing: comsetuences
of-this systiem, evén while security and expetlition of the carge have
been improved, During further negotiations on the guestion of.the: - -
international chyention, which contirue in UNCTAD, Australia and

[New Zealand



New Zealand w1thdrew their support from the Europearn positlon, and are !
seeklng an alternatlve p051t1cn. Aware of the impact of ‘the system in i
Australla, the Latln American countries now generally -favour the’ aacptionl
of a conventlon, but one of public law and quite -different from the
earlier drafts, with the hope that such a conventibn-weuld help them }
protect théir own merchant- marines, users, land transporters, insurers
and other affected sectors. The Buropean countries which sponsored the
1972 draft now are more reticent, finding that. time and commercial
pressures originatlng in those countries favour the implementation of
their preferred rules-ofwthe~game,. without a& convention, Meanwhile,
the use of the,cpntalner continues to -expand among the Latin American-
countries, which are pressured individually-to accept the sophisticated
handling equipment, changes of customs® procedures, 'arrangements for
leasing of containers, and reorganization of the ‘transport sector along
the lines which the transnational companies definé& as "containerization®
or “intermodal transport systems”, -Naturally, some technical groups end
interests in the Latin. American countries are swayed by the large amnunts
of materlal Wthh attempt to justify .a.package concept -of what the '
container is ell about, Meanwhile,- access"is very difficult to concrete
data about who benefits from containgrization, or to cost data to
determlne what elements of . the technoleogical package represent major
economies and beneflts for. the Latin. American: tountries, As & result,
it is dlfflcult to preserve the. autonomy of dec151on in Latln Amermca
regarding the 1ntroduction of this. technglogy. E o :
This case study has had to be overly brieF, but it does dramatize
a 51tuat10n ,where the uestern Pacific. and Latin American countries' share
cnmmon problgms with regard to. the trans® -r of techrology. On the one
hand, Austrelie has 1nnouatad Jin trylng to 'deal with this situation, -
espe01ally by strengthenlng the negotiation position .of user groups in
order to counteruail some of the effects of the reorganization of its
international transport. This expsrience could be-valuable for Latin .
Amerlca.  On-the other hand, theg analysis and criticisms made by Latln'
Amerlcan cuuntrles and by the Economic Commission for Latin Americh of
the. 51tuat10n could be sugpestive of Foci on the prcblem useful to‘”“
Austral;a and New Zealand, - N S
th'pnly,;n the caSEjof containers, but alsp with regard to many
other techholugiés, there. appear to be: five types of joint action which -
would be mutually beneficial -to. Latln America and. to the Western Pacific
countries, S - oo

S o Lo . R /l. There wnu:ld
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1. There would be benefits in carrying cut joint pilot projects
and experiments, such as those carried out by the PPTT proaect af the
0AS mentloned earlier, on the transfer of technologies of common interest
to all of the countries involved. These would serve as casge studies, but
with the goal of prov1ding concrete experiences of immediate use to the
countries.. Traditionelly, these projects and experiments ere carried out
in reletion to the technologicel requirements of enterprises which have
depended in great measure on imported technologv.' An alternative- epproach
is to. identify common prcblems 1n the interested ccuntries, suoh as
7 communicstions end transport meens for the extension oF social serv1ces
" across space in the case of Austrelie and the larger Letin American,
ccuntries, with the goel of seerching For unique end eppropriate -
teahnologies for these problems. The purpoee of e joint ectivity in
this regard would be the development of cese studies of benefit tc ell
of the perticipeting countries, taking adventege of the different
experiences regarding tho@retical perspectives and sociel scxence
methodologies. Also, unique end ueeful older technclogiee would be
evaluated 24/,

2. All of the Latin American and Weetern Pacific ccuntries spend
considerable resourcee in searches of 1nformetion on technologies with
origin An the Europeen and North Americen hemispheres.- Much ‘of this _
search activity is unnecessarily repetitive and inefficient. JAn this f.
regard, . there are two act1v1t1es which could be carried out on a . '
collective basis.lriﬁ_ B

. First, Latin Americen and Western Pecific countries could Join
forces in assurxng the development oF international inFormet;on syeteme
in such e wey tpat these syetems respond to the neede of theee countries.
There are many technicel problems involved in the orgenization of en )
internetionel informetion syetem, and too often these problems are eolved
with greetest attention given to the countries that are the mejor L
immediete providers, as oppoeed to “the more geographically distant
users of the information, This is especzelly 1mportant now thet the
United Nations is carrying out a feasibility study on the progressive
ssteblishment of an interneticnal informetion exchange system for the
transfer. end essesement cF technoldgy _§/, thet the Internetionel L
Stenderdizetion Urganization is finishing work on an ISU Thesaurus .
to be the controlled voqebulary of the ISD Informatlon Network, that ) f
the International Clessificetion of Patents is undergoing revision and
hew internetional petent informetion search procedures, are considered
for the implementation of . the Patent Ccooeration Treaty of’ 1970, that
the Comﬁon Registry (CURE] of United Nations® projects is under R

/development, and
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development, and many other ectlvities sponsored by UNESCO and other
organizations are underway in érder to improve accessiblllty to and o
" retrieval of technologlcal informatlon. It is 1moortant to the Latin S
" ‘American countries that this informatlon be’ c13551f1ed according to
criteria pertinent ‘to ‘the problems of the' region, and that the information
- be made avallable at the lowest possible search costs. In this regard,
this appeers to be a concern also of the Western Peczfic countries.‘ !

" ‘Second, there could be & complementatlon of'SearcH activities,
It is well known that Japar applies many d:fferent ‘information acqu1sition
strategies, 1nclud1ng visits dlrectly to centres of technological o
invention, In specific fiélds of common ‘interest, Latin American and !
Western Pacific countries might join in carrying out these strategies
on a systematic basis." Teohniques of cbtaining this information at the
least cost need to be considered. For EXample, the Lat1n American !
experience has not been satlsfaotory iri‘the search of patent Files : }
abroad; due to poor relevance ratios, and altermative search technigues |
need to be evaluated in this regard, Likewise, the experiénce in !
obtaining information directly from the multlnatlonal enterprises has
been quite spotty, and study needs to be made of the benefits and _
techniques of taking advantage of ‘the new information laws of some of
the more ‘industrialized countries in order to obtain information
regarding regulated enterprises from files in those countries which are’
now apen to the public, Of course, the countries which engage in this i
search often hope to recuperate some of the costs by selling the
information, or ‘technologies and products based on this Informatlon,
to other countries; this there could be reticence t¢ collaborate in
- the search process, In somé Fields, however, the nature of technological
developments and the dependence on information from cutside are not -
markedly different in the Latin American countries and in the Western
Pacific countries. " The possibilities’ of profiting greatly from a role
of techrological information broker are thus more limited, and thers
could be more interest in 301nt action, ‘ o

3,  The Latin American and Western Pacific countries have |
a common interest in the development of mechanlsms by which their
industries and services can protect ‘their eccess to international
markets. This problem lends itself to jolnt actlon at two 1evels.

First, advantage could be obtalned‘From the experience of
Australia and Japan, and of some of the Latin Amerlcan ‘countries, in
the- development ‘of SECtorial assoc;etions, or Government agencies, to

B ‘ /consolidate the |
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consolidate the point of view of a national sectar {such as; insurance,
maritime transpurt, raw materlals producers,. etc, ) and. forcefully
present this point of view in internatlanal commercial negotiatlons.
Technical assxstence regardlng the organizatlon of thls type of protectlon
is in order, : . ‘ :
Seccnd, consultations wauld be usaful regarding possible unified
negetiating positlons among Latin Amerlcan and Western Pacific countries
with regard to some intarnat;onal gechnological issues, not.with the.
intention of fostarlng confrontatlon on technological questions with
other tountries or of replaczng existing regional negotiating groups, - -
but with the idea of examlning the feasibility from different points
- of view of alternative solutions to perplexing problems involving the
transference of technology, Sirce certein countries of both of these
regions have suffered same similar consequences of the transfer of
technological packages, and these consequences are not always apparent
to the countries in these same regions or other devsluping rogions which are
Just beginning to take cnntact with the multinatlonal enterpriszs which .
sponsor these technulogical packages, a pooling of experiences. and 1deas
could he most beneficial in clarifying the most appropriate strategy for
all countries whlch have large-scale deuelopment p0351b111tles or needs, ,
‘ 4, There are innovationa wlth cragln 1n Latln Amarica|and
in the Western Pacific countrles whlch could be subgects of technical .
cooperation pruJects., In the Etonom;c Cummlssion for Latin America,-
twelve different impnftant innovations in the transport fisld have
been identified as potentially interassting for traasfer within the
region, The United Nations?! Development Programme is gponsoring the
search for innovations in vaerious fields, It is guite likely that some
of these innovations could be of interest to Western Pacific countries,
and such pogssibilities could be studied by the universities, Alternative
mecharnisms for technical cooperetion, including the exchange of technical
missions, on=site treining and information gathering and disemination
could be tested,

5. Ore of the most-crucial and difficult areas of
collaboration is that of professional reeducation, with the objective

of reducing the impect of those aspetts of professional formdetion and
attitudes which reinforce technological dependence (e.g. the selection
of inappropriete ar unnecessarily expensive technologiss in penkages],
as opposed to more constructive technological interdepsndence, It

/eppears that
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| o
appears that the conditions of professional development which reinferce ]
dependence vary somewhat. from country: to country, - Nonstheless; there is
a gengral need for constant reeducation in order that the professional
not only is aware of new technologies but is given encouragement,
incentives and tools to relate his work ever-closer to the realitiess
of his society and organization 26/, The analysis of this problem
and . experimentation. with continual -reetiucation can be rickery -and
can be made more attractive to the professionals themselves, if based
on comparative studies-and-collaborativefeffnrtS'among countries, that
have different conditions of professional éctivity but a same basic
need. for modifying prmfessicnal'attituﬂes-EZJJ*’ ’ o

T

COnclusign

This presentation has set out some basic assumptions and hypotheses
regarding transfar-of techriology, with particular atteption to making
explicit the political fectors which shape present transfers, ‘and has
proposed lines of study and action which-wbuld ‘extend the positive
trends in the field in Latin America, The studies and actions which
are proposed could be carried out in collaboration with the Western
Pacific countries, to the mutual advantage of these countries and the
Latin American countries, especially given certain similarities of
experience and situation with regard to the problems of technology
transfers and the pessibilities of technical cooperation,. 2

- /FOOTNOTES”



#ertinent references'may be found in. the iarge bibliography prepared
by the Escuela Superior de Administreciﬁn de Negocios in Lima, Perd,
TEDNOLDBIA PARA EL DESARRDLLD, Lima, Peru, danuary 1975.

Francisco R, Sagasti and Mauricio Guerrero C., EL DESARRCLLO CIENTIFICO
Y TECNOLOGICO DE AMERICA LATIKA, Buenos Aires, Institute for Latin
American Integration (INTAL/IDB], 1974; Constantine V. Vaitsos, "The
Process of Commercislization of Technology in the Andean Pact" (Lima,
Perﬂ Uctuber 1971), mimeo..

R

Francisco A. Sagasti, A FRAMEWORK: FGR “THE' FORMULATION AND

 IMPLEMENTATION OF TECHNOLOGY POLICIESH ‘A’ CASE STUDY OF ITINTEC IN

PEHU " Interamerican Farum on Technological Development, Austin,
'l"exas, 24—27 Febmary 1975."‘ L

This generel'cﬁnceptualizatinn bflhbefEdigm“'WESIinen‘cUrféndy
especially by Thomas Kuhn, THE STRUCTURE OF SCIENTYIFIC REVOLUTIONS,
Chicago, University of Chicego Fress Phoenix Editian, 1962, First
published 1962, - The sﬁecific interpretaticn meant hére refers to the
range of’ activitied ‘wHich a group of tebhnoCrats ccnsiders to be its
own, described by a specialized language and a set bf techniques -
crested For their wnrk

This study concludes that the Chilean engineers wnrking in public
enterprises have tended to divide into three groupssy 8 group of

"strict modernizers® intent on pushing for the Forthright implementation
of the paradigm predominant in their profession in & given moment,
considering this to be the solution to the production, organizaticnal
and‘“politicel“ problems of the enterprises a grnup of" “technicians
rather comforteble with their specific 3551gnmente, although interested
in meking oreline marginal innovations*'and a group of "moderate
modernizers® interested in more substantial transfurmations of the
enterprise not only in terms of the latest technnlngy but alsu in

terms of service to "the community. and rather astute politically _

at negntiating for acceptance of such changee inside and putside

of the enterprise. The inter—relation of these grnupe resulte in
cycles in attempts at innouation. '

‘/hin'Cronther;
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Win Crowther, TECHNOLOGICAL CHANGE AS POLITICAL CHOICE: THE
CIVIL ENGINEERS AND THE MODERNIZATION OF THE CHILEAN STATE
RAILWAYS , Doctoral dissertation, Department of, Political Science,
University oF Callfornla, Berkeley, Callfarnla, 1973, pages 393—801.

The idea of cyclaa of 1ntr0duct10n of 1nnovations by groups oF
professionals and technicians is also developed ,and studied in

- French enterprises, by Michel Crozier, THE BUREAUCRATIC PHENOMENUM,
Chicago, University of Chicaga Press, 1964,

Thus duseph Hodara‘s bonk PHGDUCTIVIDAD CIENTIFIGA, Mexico,

Universidad Nacional Autéroma de Mexico, 1971, actually describes
the reguisites to production rather than productivity of science,
Hodara deals more.directly with the problem of relevance in POLITICOS
VS, CIENTIFICOS; Mexico, Universidad Nacional Autﬁnuma de ‘Mexico,
1971, . A fine brief treatment of the difficulties of analyzing the
relevance of technologles is made in Nuno Fidelino de Flguerlredn,

A TRANSFERENCIA DE TEGNOLOGIA NO DESENVOLVIMENTO INDUSTRIAL 0O
BRASIL, Rip de Janeiro; Instituto de Planegamento Econdmico e

Social; 1972, pages 32-42. - . :

Organization of, American States, INFORME FINAL: PROYECTO PILOTO DE
TRANSFERENCIA DE TEENOLUGIA, prelimlnary version, Waahington, D.C.,
June 1975, -5G/P,1, PPTT/34, .

There has been special interest in this prnﬁlem in Argentima, as
the previously cited document of the Organize:ion of. American Gtates
attests, . Also, the Economic Commission for Latin America and the .

Anter-American Development Bank are carrying out.a joint project,

based in Buenos Aires, on this subject.

This theme is a ﬁajﬁr ;onpern'of.the Science and Technology Policy
Instruments project, based in Lima, Perd, and financed by the
International Development Research Centre of Canada,

The Economic Commission for Latin America is formulating concrete
proposals for projects of technical cooperation in different
technulogical fields, including agriculture and transport, in
conformity with resolution I of the Meeting on Latin American
Science, Technology and Development in Mexico City, 2-5 December
1974, sponsored by the Commission, and the resolutions 354 (XVI)

and 357 (XVI) of the Commission at its 17th. session in Port-of-Spain,

[llf For exampls,



For example, ses Gscar Varsovsky, ESTILOS TECNCLOGICOS: PROFUESTAS

- PARA LA SELECCION DE. TECNOLOSTAS: BAJO: HACIGNALIDAD SGGIALISTA._ ;

E

Buenos Aires, Edicipnee Periferia, 19?4. o
The Economic Commissinn ﬁer Latxn America is carrylng out studies
on this subject, in relation te. internatianal intermodal transport,
bananas, bauxite, tin and lumber., A bibliography on the subject
has been prepared by the Ckganizatlon of American States,.
BIBLIOGRAFTIA ANGTADA ;SOBRE. EMFBESAS TRANSNACIONALES -CON ENFASIS

EN AMERICA LATINA Washington, D C., 19?4

The International Labour Urganlzation has publlshed a. 1arge number
of .case studies on this subject. C T

RV

LThls has been especially evident in the Andeen ceuntrles. Francisco
A Sagasti *Irtegracisn ‘Ecordmica vy Politiea Tecnolﬁqicas el Caso

del Pacto Andiro", HEVISTA DE LA IN?EGHACIUN, la‘danuary 1975,_

. pages 159"181. ,:-.:: :-. - - -._v.i‘ ] -‘ vilo

AUSIAS

Win Crewther and Gnlberto Flores, FHUBLEMAS LATINGAMERICANOS Y.
SOLUCIONES ESTADOUNIDENSES EN LA ADMINISTRACION FUBLICA, Santiago,
Univereidad de Chile, Instltuto de Adminietreclﬁn¢ 1970. ;,, :
Latin American Railway Association,and United Natinns' Eﬁonomic
Commission;for Latin Amerita;: EXPERLENCIA EN PROYEGTOS DE, ASISTENCIA
TECNICA EN FERRQCARRILES DE AMERICA LATINA.CON MIRAS-A- MEUDRAH SU
EFICACIA, Santiago, August 1975, E/CEPAL/L 1z, _yfﬁf

Nathan Hosenberg, "The Direction of Technolcqxeal Phange- Inducsment
Mechanisms and Focusing Devices", ECONOMIC DEVELC°M&NT AND ‘CULTURAL
CHANGE ﬂctober 1969, pages 1-24, S

Stephen C. Hill and R. Martin Bell, "Paradigmé”éﬁé Practice;.
Innovation and Technology Transfer Models e~their Unexamined

”Aesumptions and -Ina;plicability Cutside Deueloped Countries® l,:‘ B
Draft, Science Policy Hesearch Unit, University of, Sussex,
’August 19‘?4 mimeﬂ. SR o ', . o “:“_' - T
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The ideplegical centent‘efrthe feéhnobraﬁs; stuﬁiee éf decisions ﬁay

- be. demnnstrated'in two ways. One method is to examine the variables

which"are taken -into account, Another wathod is. to,qxamine the ..

.; sources: of the. informatinn which is used to. determine the values of
the. basic. qeefficlents inuolving _space, time or the relationship

/between cost
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between cost and benéflt In both methuds, a particularly important
factor is the group of beneficiariesw or users, whzch is implied,
All technological decisions and projects involve redistribution of
resources from ohe group to another. Very nFten the. supposed
beneficiaries are not the real beneFiCiarias, as can be determined
by a careful content analysis,

A demonstration is made'dF‘this“ih{brthﬁef;ko\“ City, Annex V.
Constantine V, Vaitsos, “Bargaining and the Distribution of . Heturns

in the Purchase of Technology by steloping Countries“ BULLETIN of
the Institute of Development Studies of ths University of Sussex;

- October 1570, pages 15—23, Industrial Development Division of the;

United Nations! Economic Bﬂmmission far Latin. America,. "Le Transfe—
rencia de Tacnologfa Industrial Extranjera de los Palses Latinuame—
ricanosy Caracter?stidas Generales de Problemas y Sugerencias pare

la Accidn®, in ENSAYOS SOBRE POLITICA TECNOLOGICA EN AMERICA LATINA,

edited by Karl=Heinz Stanzick and Peter Schankel Quito, Ecuador,
Instltuto Latinoamericano de Investigaciones Sociales, 1974,

The United Natinné' Economic Commission for Latin America has
prepared a series of reports on the instituticnal, social and
economic facets of unitarization and 1nternational intermodal -

' transport systems., See éspecially LATIN AMERICAN DEVELORMENT

AND' THE UNIYED NATIONS/IMCO CONFERENCE ON INTERNATIONAL CONTAINER
TRAFFIC, Santiago, 20 Dacember 1971, £/CN,12/912/Rev,1j ECONOMIC
AND INSTITUTIONAL IMPLICATIONS OF THE NEW TRANSPORT TECHNOLOGIES

IN LATIN AMERICA, Santiago, 17 Septamber 1974, E/CEPAL/L 113; and

in collaboration with the Institute for the Integration of Latin
America, SERVICIOS DE TRANSPORTE TERRESTRE INTERNACIONAL EN LOS
CORREDORES LIMA-BUENQS AIHES Y LIMA-SAD PAULO, Buenos Aires. 1975,
£/CEPAL/1007, ] ,_ .

United Nations? Economic Commissiun for Latin America, "Containeri=
zationg Its Impact on the United Kingdom/Austral#a Trade®, ECONOMIC
AND INSTITUTIONAL IMPLICATIONS COF THE NEW TRANSPORT "TECHNGLUGIES IN
LATIN AMERICA, Santiago, 17 September 1974, pages 48-60,

The present situation regarding the prices and enwvironmental effects
of pollution hag led to renewed interest in adaptations of clder

transport and communications technalogies. For axampleg the dirigible

could be an appropriate technolugy for transport develapment in the

[/Amazon Basin,
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Amazon Basin., Also, decentralized imformation systems may not enly
be less enmergy-using, but also more effective in many cases in -
delivering information opportunely, than is the case with centralized
computer processing, A general argument for this backward look is
that of Ivan Illich, &NERGIA Y EGUIDAD, Bercelona, Spain, Barral
Editores, 1974,

United Nations! Economic and Social Council Resclution 1902 (LVII).

This reeducation can be direct by means of seminars, T~groups and
other techniques of modifying the attitudes of the professionals,
especially by helping them to examine their own immediate experience
from different points of view, The methods of education used by
Paule Freire with rural groups could bhe adapted for this purpose,
Alternatively, the reeducation can be indirect, by building up
pressure groups in the society to impress their points of view

on the professional, This appreoach has been experimented a great
deal in India, See Paulo Freire, PEDAGOGY OF THE OPPRESSED,

New York, Heder and Heder, 1972; Lauro de Oliveira Lima, "E1
método Paulo Freire", TELUNOLOGIA, EDUCAGAD E DEMCCRACIA, Rio de
Janeiro, Brazil, £d, Civilizagao Brasileira, 1965; Amba Prasad,
INDIAN RAILWAYS: A STUDY IN PUBLIC UTILITY ADMINISTRATION, Bombay,
India, Asia Publishing House, 1960,

‘A pertinent analysis of the Chilean professional has already been

cited in footnote 5. In Japan, the engineer is trained to fit
into a rather passive role of organizing production of imported
technology in a cycle of dependence. This is analyzed by

Kenichi Ohmae, "Yokkakari: The Cycle of Dependence in the Japanese
Corporation®, TECHNOLOGY REVIEW, Jarnuary 1975, pages 4047,






