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The long period of prosperity experienced by the world econcmy during the
postwar period has entered a pericd of slowdown and instability. Following the
#udden oil price rises and the consequent changes in the

:
g
¥

Viadedfruuthisangle, thepnmﬂ:pmseofslminmldgrwm
appears more as the outcome of latent econcmic conflicts and as a transition
tmdsrwpattensoftmde p:tﬂuctim, tedmologyardou:ganizatimumanas
a mere pause in the postwar boom

Althumtheseiubalancesmyhavebemftmtheradbyexterml

ecmis,ﬂumimofirﬁmtiaaltmdemﬂﬂudevelmtofﬂn
crganizations set up to manage it or to render it more fluid, the expansion
and diversification of tramsmational structures, the pronounced growth and
diversification of international financial transactioms and of the financial
system within which they are carried out, changes in the patterms of
international co-operation, chamges in life styles, the emergence of new
values and social aspirations, the industrial redeployment which is affecting
sectors, actiwvities; regions,- public enterprises and transnational
corporations, and the tremendous scientific and technoleogical progress mede in
different spheres.

There can be little doubt as to the existence of close and camplex
rveciprocal links between the changes in the econamy, in production, in
organizations and institutions, in society amd in technology. Sc:naofthase
are plainly apparent, while others lie deeper and are less perceptible. This
is not a suitable place to sketch out a theory to account for the long-term
transformatione in the world economy and their interrelations. Here we shall
merely acknowledge that a broad range of interpretatioms exists regarding the
natire of the traneformations and the iwbalances or upheavals besetting the
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world econcmy, as well as the role played by technological progress thervein;
this range extends from interpretations vwhich see them as conjunctural

episcdes,

ﬂmmidiattrihxtaﬂmtoﬂnrigidiﬁesofsystuofmmimarﬂof
institutions which shackle the normal evolution of advanced market econamies,
totrmeformmeyrepmentat:amitim—methercyclimlormt—

towayds a new longsterm phase of expansion in the world econcmy, based on a
naw technological and econamic | ,armacrisismthamdesof_

Horistberemyquestimofraduchagttndiffmbeﬂmﬂntjm
scalesofﬂmprmotdmmga'inﬂmdiffmtmmm
cal detetminism, however fundamental science and techmology may
tormmns\mvivalarﬂdwelopwlturmmulmﬁlastrglts
repercussions on economic dynamics may be, There is undoubtedly an
inextricable 1link between technological: transformations and the set of
charnges which occur, at different rates and in the face of a variety of
hrdles, in other spheres. mm@mmmmmwum
are fundamental in detemmining the economic, social, organizational or
institutional structures; however, their emergence (their  spreed and
oa'solidatim)isalaode@lydetermmadbythemlhistorimlcmﬂitim

oftheaestmcmresm'doftmirtrmfomtim

Hwa\m:, ammberofdmcterisﬁmofﬂntedunlogimlchmgesof
recent decades and of their relations with changes in the econamic, social and
institutional spheres are widely acknowledged:

i)mjor.bmakttmrghsinﬁnﬂumtalm midahwnmmaly
widmadthefieldoflnmmhmldgearﬂmtxmﬁmmrgwrvimof
tlnwm:ld. '

ﬁ)amﬂmdmlmﬁminthaxataofm ottac.'malogiml
activiﬁzsarﬂofmperﬂimmmeamharﬂmmmmt

iii) the emsrgence and consolidation of new generic tachnologies which
fwﬂitutaimmatimmﬂtedmimlmmabmaduﬂm-grwing
rarge of activities;

'_iv)themwemmmhetwamtheptwm,bothwiﬂ)mm
"~ technological system and between systems, not anly in terms of their
ooin:idjnginpuctmdifferenttedunlogimldwalqmn:shztalsoin-
terms of the synergy originating from their interaction;

v) the broad range of influences exarted, withinthiscmtext,by
information techmologies based an microelectronics, to suwh an extent
that they have developed into a fundamental factor in the
transformation of the techmological patterns underlying world

hmtims)arﬂthewidmirgpemqumofitsamuc&tiasand



technical and organizational changes are incorporated into the
productive apparatuses of the industrialized countries;

vii) the decisive influence of technical progress in the achievement of
lasting levels of internmational competitiveness arxi the need for
institutional, social, political and even cultwral changes —which
willhespecifictoeadasociety_inorderfwamtedmiml
progress to take shape, mthehasisofmsteryofthetettnblogmat
present under development;

viii)thaladtofintegntmnmudldmracterizesthevholerangaof
of technological develomment and technical change,
aaaocdatadwithﬂnrqalamttofmaﬁmetedumlogiesbymm,

the econcmic and organizational hardles which firms nin into in

ix) the resulting differences in the rates and time horizons through which
tachiological progress leads to technical charge in the various
productive sectors and in the different segments of each national
productive apparatus;

x) the decisive influence, from the long-term angle, of the current
technological transformations and the corresponding changes in
production on the pattern of camparative advantages and the

intermational division of labour.

Iherqaemmsiwofﬂmedmngesmﬂaeccmrtﬁesofhﬁnmmy
lead to historic turming points in their development processes. It would be
vain to attempt to draw wp a balance of the dangers amd opportimities
involved: on the other hand, it is both possible and urgent to examine the
acﬂmlmanifestatimsofﬂxetaduwlogicaldmngeswﬂerwayarﬂtom
toidartifytheprimipalmtsofdngemﬂpmgmtogaﬂ\erwiﬂimir

This document represents an attempt to contribute to this task in
avareness of the need to come to grips with a world undergoing rapid and
far-reaching charnge, to ernvisage the future fram a broader perspective than
that imposed by the present crisis and its restrictions, to develcp an
awareness of the challenges --both old and new— implicit in both the
long~term transformations of the world economy and those taking place in its
present phase of transition, to identify the opportunities offered by the
different rates and time horizons of change for drawing up flexible and
phased strategies for intemational reinsertion, and finally, to grasp the
scale and nature of the responses required to take up these challenges and
seize these opportunities.
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mﬂmidiaralayirqdo\mﬂwlhmofamﬁedunlogicalmmmﬂd
production,” mmmmﬂnmofmmicmogies Each
of these,. ‘either irﬂividuallyormcmjf' Hon with others, ofﬁrsabroad
1 themolespectnmofpmdmtiwuctivitiasmﬂofiﬁmmectoral
relatims wimmecdiseqmtr@eramionsmsocialmlaﬁdﬁandlife
styles,
Mdissaﬁmﬁmofﬁnhmaﬁmmmmicmﬂmicsarﬂ
cpto—electzmicshasbrax;htmwbehgﬂﬁfamilyafmfomﬁmmlogies
vhich ~ocovers the spheres of computation, software, sehdors, optics,
telecanmmications, industrial automation and precision mechanics within
ormlacmﬂhnraasinglyhﬁeractivesystam The drastic cuts in the cost of
microelectranic coamponents,  the miniaturization and comstant  increase
~-meagired by whole crders of magnitude<- in the dapacity ami processing and
transiission speeds of computer systems, together with the gradual odmvergence
ofmfmtimtaﬁunlogies,mgivirg‘ﬁaemamlﬁmw@pljmﬂas
which represent radical changes in the production of goods and services, whoee
"infomtimcmtertt"terﬂstoriseatmastmicalmte .

Ihesebreakﬂ:maghsha\(ehemparaneledbyﬂwpmgmamdainﬂae
field of molecular biology, genetic engineering amd cell and tissue culture,
vhich have led to a quantuim leap in the opportunities offered by
bictechnology, as they make it possible to identify, manipulate, alter and
symhesizegmeticmterial,todesima:ﬂaoeelemtethemodnﬁmof
cells and micro-crganisms, arﬂtoutilizetheirvitalcapacitiesinpmductim
and to enhance life.

Mﬂn@amteriﬂsmdmlogyhaeumysbamakeyfmintedmical '

p:’bgreas at the present time there is a tremd -<hich is also associated with - -

the progress and applications of microelectronics— towards the development of
high-quality composite materials or of special-purpose synthetic materials.
This feature, together with the need to save energy and natural raw materials
in products and processes, has led to a general trend towards materials with a
greater knowledge content (either in terms of information or intsllectual
refinement) per unit of weight. Optical materials, composite ceramics, the new
metals and composite superconductors all represent technological frentiers
which hold out promise of decisive imovations in the fields of eneryy,

transport, computers and telecommmications.
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The mmentim gathered by energy technologies following the oil <risis has
opened wp hroad avemes of innovation. On the supply side, there is the
econcmic use of non-traditional sources of energy, most notably the progress
made in photovoltaic technology and technologies to produce energy from the
bicmass; on the use side, there is the development of techniques for saving
and conserving energy. Although their evolution is subject to trends in the
prices and supply conditions of foesil fuels, these developments have a fim

towards the future, in ever-closer association with electronics and
bidl:edmlogy In the future it will probably be necessary to add to these a
techmological breakthrough in the generation of miclear energy, by which its
present limitations will be overcame. Moreover, if the promises held out by
supercoxductivity become an economic reality during the coming decade it is
even poesible that a revolutionary era will begin for the generation and
transmission of energy, as well as for its storage, mﬂcmseqm-ltlyfotthe
designofe:mgysystm equipment and production processes.

Profanﬂorganizatianlduangesamtakjm mm:qaortwstms
based on the poesibilities opened up by information technologies, to which it
may be possible to add, in the near future, technological progress based on
new materials and the emerging energy tadnwlogies All of these factors point
tm:dsstmcmraldnngasintranspctt and oconsequently in the spatial and
temporal pattern of production ard trade

Finally, although space technologies are as yet essentially restricted to
strategic uses, they have already sparked off a rewlution in
telecammnications --and, thereby, in the whole range of applications of
information technologies— and have opened up enormous potential for measuring
and managing the resources of the earth and of the biocsphere.

This dramatic panorama of scientific progress and the emergence of new
and increasingly interrelated generic technologies gives grounds for the
conviction that the world is on the threshold of a technological revolution of
incalculable potential, with untold repercussions for the material bases of
civilization and for the modes of social organization and life styles.

The awareness of this potential contrasts with the relative
sluggishness with which these discoveries and inventions are disseminated and
utilized, with the above-mentioned imbalances in the world econamy, with the
deceleration of the rate of growth, and with the growing dysfunction between:
social ard.institutional structures and the requirements and possibilities of
the emerging technological patterns. It would seem that these problem areas
are interlinked expressions of the difficulties and rigidities which emerge
during a phase of structural change towards a new era for industry, technology
and organization. Whatever the case may be, they draw attention to the
temporal dimension of scientific and technological development, its
crystallization around technological amd organizational changes, and its
cambination with immovations in social and institutional arrangements,

The technological revolution currently under way is organized around
information technologies, whose dissemination and increasing cavergence are

dmgjngsystansofpmdmtimandbrirgmgabwtatransformtimfrm
and material-intensive mass production to more flexible and
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ditfmatiatedfmofpm&:cﬂmmidamhamimiwuseot
information and comnications.

It is around this new model and around the capacity for the dissemination
ofinfomtimbadnnlogiestmtpmgmssbasedmtheotmummtgmic
techmologies is taking shape. However, convergence between tha different
technological systems ismtamifmptooehsaﬂndegraeafmityam
ﬂnmteddiwmimﬁmofﬁndif&rmtfmofm@mm
varies. 'nmmmﬂwbtedlygrumisforiminjngtmtﬂumm
horizons of these other technologies may witness;: in the  ooming cemtiry, a
hngamingoftaiunlogymvalmtﬁoﬁntofimﬁomtimtedmﬂogy with a
“vevolutionary impact on the fundamental organization of systeme of ‘production.
Howewer, the techrological transformations which we "are now :cbeerving

ﬂnmnifoldarﬂnpidprogrmmmﬂnditfmm&

technological development in forms of techinical change ==throughout the whole

fabricofsocietymﬂpmmctimﬂmidlamde@lymﬂuemedbymebasic
mofﬂwmmttemofinmivemaotmfmtim .
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-Atﬂnwﬂaotﬂnmgﬁgte@mlogimlp&btam spectacular
being obesrved in . those activities directly linked to the
infoml:.imtadmalagy.'me rapid and sustained technical change in
of electronic circuits, with the consequent diminution of costs,
ismociahadwithsmilarquasmmdesimaﬂpeﬁmmeofcapm
and is paralleled by ccnparable progress and reducticns
telmimtlmtedmlog _ _

The increased and ever—d;eaper possibilities for ommi@t.i.ng
procwsinga:ﬂstorirginformtim together with the growing interaction
between technological systems, endow the emerging technological pattern with
certain already-discernible features which may prove to have a decisive impact

on the hasic structures of economic growth., It is possible to observe
extraordinary changes, covering the organization of production,
‘entrepreneurial structures, the layout of productive apparatuses and

infrastructure networka, thediractimoftedmlogicaldevelcpmtitsalfarﬂ
therateofw:tmicaldmge asmllaspattermofcaaml-_lm

mamgirqtedunlngicalpatte:nisnmrmtlytramfmmgﬂnw
notions underlying the definition of the "state of the art" or cptimm mode of
production in an ever-increasing range of activities, The capacities offered
by information technologies tend to endow production with greater flexibility,
with the consequent possibility of changing models and designs more rapidly.
Flexibility opens up prospects of benefitting fram the lower costs of
autamation in a growing - range -of processes., At the same time, flexible
autcmation facilitates the automation of small production rums: atmﬂmich

-is transforming the very concept of the "scale of production”.

Mmtedunlogicalpctmtialalsofacihtatesﬂ:eintegntimofﬂn
different spheres of produgtion such as design, mamufacture, co-ordination,
supplies, management, sales and technical services, both at the level of the
firm and ameng networks of firms. This is already having an impact not only on
the nature of the ekills required of labour in all of these spheres of
production, h:talaome:m'eprmmalstmcunes



The new technological pattern is also being felt in the structure of
production, through a mumber of features which converge in a trend towards
savings of materials and energy. On the cne hard, the manifold possibilities
offered by information technologies for "on-line" control of production not
only make it possible to considerably improve the quality of products but also
allowmtaprﬂiymtstobenademooststhxmghmtimlizatimofﬂnuse
of materials and eneruy. mﬂncaseofmmfacl:nd:gactivities it has
mmﬂemmi&:nblymmw&m “thanks to more
precise mamufacturing cperations and a cut in the mmber of components and
'mimrejwtequmlitygruxds this trend ombines with the new

m;l.lities for desioning use-s iém‘beriﬁs “in-a trend towards growing
“intel n of materials engineering with!pwdductics 1imenginnr£ng with
tha:mlthgr&tianlizatimofﬂmmeofhpm ‘In " continuous

trends towards smallerpmductsarﬂfewer elact: 2l otmponants 2
leadtosavﬁagsofmaterialsaxﬂmergy bo&inhﬂmtryandmoﬂnrm

_Tlnstmcturalrepexmssimsofﬂmnwtﬁmlogimlpattemmuplm
ard o the dewand for skills are already caibing concern in the industrialized

- cotries, on account of their impact on material welfare, on the role of
labour in society and on the 1ocal ecafiomies. Of courde, the employment crisis
which began to affect most industrialized societies during the present decade
cannot be attributed solely to the impact of technical change, hut
mmﬂnless,ﬂnﬁuwvatiaﬁmtmdmﬂmmummmmammber
of sectors have, in general, tended to replace labour by capital, while the
expected new wave of product innovations —which would favowr the creation of
jcbs.mmtotﬁmfreshdmﬂmtad—-has,utﬂnvuylmthem
delayaibytheprolmgeddmﬁnningrw&u :

Locking beyond the present phase thzul;hmiditheworldecumyis
passing, thed:aracteristicsofthermtednnlogicalpattmbﬁngmbeara
complex set of influences on production systems and on the demand for labour
‘and skills, with the consegquent changes in socjal relations and challenges to -
-meworldofmrk,towhiditrademimorgmﬂzatiasmdgwammmtsinthe
-‘hﬂstrializedmrtriesmmbeghmhgtorise

On the one hard, atﬂaemicroecmmica!ﬂsectorallevelsitispossible
toohsa:veatrmdtm:&thedisplacmatofaplcymnt Industrial
antomation, together with the possibilities of on-line ocontrol and
computerized integration of systems of production, both in -industrial
activities and in services, is bringing about significant transformations in
the profiles of skills required, but on balance it tends to act to the
detriment of the mmber of jdbs. The production sphere is more deeply affected
than the spheres of co-ordination and design, as a result of which there has
beenn a significant improvement in employment on information-processing
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I-Mleritismssibletodisce'mtraﬂs
‘ mmﬁiminﬂmeqmerasalso -

obaewadmrq:ectofthelevalsofemlommtlﬂmlytobﬁatbaﬁmmthe
industrialized countries within the set of structimal changes associatéd with
the emerging technolegical pattern, even at normal levels of econamic
activity. cnearly,ﬂwtretﬂtngsﬂndisplacmitofjobsmthemtal
. manufactures and., , electrical, chemical and mindng - industries, as
mllasinannbgrofaerviqaaqt.iviﬁes iscamterbala:mdl:ythecraatim
of jobe in the _ ogy sectors: the electrohics industries,
commnications .and producer sérvices.. ‘I'el:hnolagicalimmatimvmichleu:sto
mmmm@mmofwtiﬁtymﬁmw
Nevertheless, the manifold structural repercussions of the new technological
pattem,uhidzpemtasthemnleofmepmtwtivestmcm,crystauizem
the form of new relations between employment and growth.

th‘gﬂaelmgperiodofprosperityfollwmgﬂnmr,imsesin
productivity achieved by means of technical changes in production processes
had their counterpart, in the developed cowitries, in the creation of 4dcbe to
meet continually epending demand, stimilated by the appearance ©Of new
products. Int.hepraserrl:phase applications of the key technology
—microelectranics— have mmlybemmﬂmfomofimmatmto
mﬂmlimpmumm,mﬂmstmﬁmhasmuedmﬂm
develcopment of new markets. Wiile it is true that reductions in costs do

ofsluggﬂshacaamicgm@-mrmr,umnewmmwﬂtoreplmm
products marufactured by more labour-intensive methods. However, there is
alsothepoasibilitythatdmagesmaytaheplaceinpatt&msofmmtim
replacmghﬂntrialqaodsbymlabarintemiveservicas

In the final reckoning, ﬂwlmactofﬂwnavtednnlogicalp&ttemupm
levels of employment in the industrialized countries will depend, in the long
term, mthepu:ocessesotstnmmldmmgeandﬂnpoliciesadoptedto
mfluemethem However, the problem surpasses the sphere of aggrecate demand
and even that of its structure. The new technological pattern is tramsforming
the profile of skills required of the labour force in two basic ways: on the
cne hand, through the rapid increase in the demand for high-level techmical
skills, neflectedin persistentslmrtageofpersmnelmi:qme
_sld.llsmidxaxecrucialtothe application of information tectnologies; on
~ the other, thraugh the modification of the skills required over the whole
mmeotjoqulificatiauinardartooper&teﬁnmmuﬂsysbusof

explaimthevital inportameattadaedtotheedxmtim

The possibility ‘of linking together metworks of suppliers with assemblers or
praducers of services using large amounts of material inputs offers real
poasibﬂitiesforamthgstodisarﬂforaccelmtirgarﬂq:timizi:gﬂse
respanse of production to demand, along the whole lemgth of the chain of
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interrelated activities. ‘nﬂspossibilityalsoaf.factstmtraditianlmtim
ofcptinmsmlasofpro&rtimmmysmfarﬂtim new forms of
isbel:mmmllmﬂmdim—sized enterprises and large firms, giving a

_ artimla‘l:imbet:wam

Inahort,ﬂmdaangmtakimrpl&ceinmtmdsofsaleatdst@ly,
entory mana _ariqlinfﬁmpiml_trmwtiasdsamltofﬂsmm

mmmadembiotedmologyhavefanﬁarameofa;pﬁmtm
_ € to those of information technologles, amd still less have they
shmmavideme of a capacity to influence the emerging technological patterns.
However, . ;tmpossihletoantmipateapointinhistoﬂcal&velmtat
~vhich ‘the bidtechiologies of the futwre will' sitvesd in providing econmmic
means, for overcaming some of the styategic restricticns affecting the ‘world
—mﬂinparticulartlnmirdmrld-intheamasothealth ﬁ:epmmctim
and storage of food, mutrition, energy and the enviroment.

Uheraperwsmmsmagnc:ﬂture'mypmtobem the
development of new seed varieties by means of genetic engy )
broad potential not only for increased ylelds, but also for products which are
better adapted to harvesting, storage, transport and processing cperations.
The possibility of growing tissues on an industrial scale, for its part, may
mhlecropstobenadehﬂepadmtofﬂ\eirecologicalomﬂltlaﬁoforigin

Smeldeaofthepotemtialinpactmmmialstmcuuasis
by the fact that, in sowe industrialized countries, apprmdmtelym%of
mxfacmrmgproductimisofnaumlorbiologimlongﬁn I£. the present
trerds are consolidated, an increasing mmber of processes  in the food,
chemical and pharmaceutical industries will eventually be based on the hew
biotectnologies. In particular, the emerging intracellular chemistry could
mtomtlmcemeofﬁ\emamsmmesofmlmddymmimforﬂn

Scientificardtedmlogicaldaveloplentism' théprimryfamvasof
social change. It is, Aurthermore, a social process which closely mirrors the
taﬂe:niestm:dsdmn;amimaredwelophginﬂnswiety These aspects
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are reinforced even more $n a period such as the present, when scientific and
tadnnlogicaldmugemtnommgpartiauarlydeap-xwtedmﬂimtmt

atl:mt:imiscent&edtm:acnthemyinﬂaichthe
d@lqmtmﬂdimﬁntimofthemtedmlogiesmlﬂmlytoaffect
firstthaadvmnedaociztjas and then the world at large.

Ibday'svmldismdetpofhmeash'glymtmelatedstrategic trade,
financial and technological spheres, withhmcreasinglysimilarvalmarﬂlife
styles. The dissemination of scientific knowledge, the growing
transnationalization of economic. activities and the revelutionary
traneformations in telecammmnications have played a key role in this process.
ne consequence of this is that changes in the advanced societies hawve a more
rapid influence on even distant areas of the periphery, whether through
struchualaccmndmtim defensive reaction, deliberate policy or empathy

Itfollm, thattha-.soc:ialcmseqmmasofthemmicam
tecdmological tramfmtiam in the developed countries will reach the
horizon of the peripheral societies with direct force, over and above their
effect through these countries' imsertion in the world econcmy or the effects
ofth:irmtedmlogicalsystmwmgul&toryrégim .

Invimofthis,.themmiesoftheregimdmldpayclmattmtim
to the repercussions that the present technolegical ons are
on the advanced societies. In this paper, mention will only be made of
main areas of influence. The trends towards change in employment and skills
that have  already been mentioned.will undoubtedly affect social re
educational models, and the nature of social stratification, as well as the
labor union movement. Changes in the organization of work anmd in

s amd

entreprensurial .

even in the work. ocohcept itself. In societies where . information and
teleconmmications applications are growing apace, life styles also tend to
Idmxgainatherﬁnﬂmtaldimiaswdmasactivitiesliﬂmdwith
_mrmim,m-m,thaweoftm,leimamm,ml,ﬂnhywt
of the habitat, etc. The progress made in the new bictechnologies can, for its
part, bring about ‘radical chemges in the biological dimensions of life and
the way it is perceived, as well as in health systems and eating habits. This
mamuimanysmmhmmmmmofmﬂmmW
of the new tachnologies can exercise on demand patterns. If these are cambined
ﬁmmwofmmmﬂnmimofmxﬂm

simltamaaocialmﬂ.mmtiammnsfomtm,ﬂnymhelptosmpe



. technological pattern have no. clearly marked ‘limits: they merely attempt
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mptimpattmuv&memterialcmtﬁtarﬂimﬂmintemsof
well-being will be radically different from those we know today. =

Adnractaristicfeamoftoday'atmblcgdmlwmimisﬂn
intermationalization - of technological progress in  acoumilative.  feedback
processes, both within the system of informaticn technologies and:between the
different technological systems., mmuﬁsmmmm
.tmmmtimhasopaad new fromtiers: dn: the : production -of
= . components - mmtwmmmmof
mitablemthmramfwﬂitathghaththedni@oﬁm“msﬂmﬂ"
mharialsfcrspaciﬁcamlicatimmm “in some  cases, - such -as
superconductors, constitute foadbak 0 7 the process -of . innowation ' in
Mormtimtedmnlogy)arﬂﬂmamlysismﬂdesignofgawticarﬂmlemﬂar
configurations. Bgremﬂsoﬂm@pﬁrhmiﬂucpmﬁxptyth&useof
mmmﬁa'ﬁ'ﬂn&vﬂmtofamyw

""Mmmmm,smmmﬁmmbm
_'cbsoleta ‘80 quickly this has intensifiad- teximological competition, with a
OONSE '.mmmﬂwnmﬁmmmwm

nsalreadynoted,themtedmlégieshwa, fortlnmstpart taken the
form of innovations in the productive processes, and their goal has-been to
streamline production, reduce costs and enhance intermational competitiveness.
While the rumber of product improvements and new pioducts is spectacular, they
amstﬂltarfrmta]dngfulladvantdgeofthl'mmtiu;ﬁwighdbyﬁn

cal systems.
iscloealy limwdﬁmﬂmmmofmim, mm
restructuring through which the industrial-éconcnies -are  passing, and, as
already noted, there has been a change in the traditional relation between
growth and “employment. It is to be héped that if and when the werld:economy
mtmamamimﬁmse ﬂmﬂnb&"‘aqrawmuwmimﬁm

.,mmmwmmmmummm
to
indicate the 1ikely direction of the changed and their for the’
- productive and crganizational structures in:the advanced couivtries, This is
mtmlybeemseofthefragilityofthemﬂmalugymadinthe
tecimological forecasting exercises but also,” and  primarily, beceuse
scientific am techmological development is not a spontaneous process
determined by forces exogenous to the economic and social changes. On the
contrary, the scale and actual form of the repercussions which the new
may have an the economic and social structures of the advanced

camtries will depend on the changes within them that facilitate the
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oansamatim and. dimﬂmtim Of ‘the “""mm p"’tﬁr”"ﬂp

: ) and ‘processes
.restmcmrirgofpmdntimtmdtohahigh (in
both econcmic and ' social terms) and their benefits are usually rather
uncertain. The increases in productivity that can be dbtained through the use
of new technologies may be considerable but are not by any means automatic;
they require investment, persmmltrahﬁmmmmmames
same cases on a radical scale

5‘

Mcmhelittledmbtttnttheemexgﬁgtednnlogicalpattem,midl
is centered around information technologies, will ultimately affect all
productive activities, whether traditional or new, in the sense of increasing
their productivity, operational flexibility and product quality. while the
emergance of new technologies generates new activities and products, there is
stinbmadscopeforhmtjmandimrwmtofpmdnmivityandof
product cuality even in the oldest industrial activities. Furthermore, the
opportunities offered by information technologies increase the importance of
the role of organizational immovation to a level comparable to that of the
technological immovations themselves in promoting increases in productivity.

In this sense, it becomes less and less appropriate to think in terms of
the isolated impact of new technologies on different productive activities and
it is more and more necessary to analyse technical progress and the raising of
productivity in the different activities in terms of the emergence ard

array of cbhetacles and an unavoidable slowness in conwverting technological

development into concrete technological change and increased productivity and
competitiveness in the different activities.

Even though at present the problem of technical progress falls within a
" historical a:ﬂsm.xctmal context undergoing radical transformations, its

act in both directions: growthcnnaﬂybesustamedmthelqgtetmifit
is backed by high rates of technological immovation and the attendant
organizaticnal changes, while technological progress calls for irvestment in
basic science, technological research and development, new types of

and perscrnel training, and the development of markets, all of which can anly
take place within processes of sustained growth. The expression “over the
long term”, however, acquires the nature of a warning at a time when the world

isfacadwiﬂmtar—mdﬁ;qdaames,ttnpmmctiveamarmsisbeim






camparable to those in effect during the crisis oft.hel9303. The ratio of oil
prices to those of mamfactured goods, which had fallen considerably before
the oil crisis in 1973, ismhwerhgamuﬂmallev&lsclosetoﬂmeof
that period. The 1w materials input pex unit of industrial cutput has been
declining steedily and today is only 40% of what it was at the begirning of
the century. The progress made in materials technologies has, in the past few
years, acoelerated this tendency and threatened to make it even more acute, as
nmayxt&mticormnﬂmterialshawhamdwelaped are technical
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“high technology chemistry— require even less labour than robotized motor
vehicle plants. Generally speaking, the automation processes in the various

hard, tha i11labi: ity of mekilled mmwum in an incentive to

establis'h activl'i:ies which ate becohing incrdasivigly sewmiveutomated  (such as
electrenics assenbly) . However, subseqdnt advansss: in the autcmtion of such
activities, plus the increased possibilities of fléxible adaptatien:to:changes

mﬂam:.nedhyautanatim sldllsﬂmtcanbeusedinﬂnmltipleamlicatiaw
mtheaﬁm‘m;mdhm aatoe of new

Inﬂ:ecmirgdemdes therepamussiasoﬂmmwmwu;y
mvarimssactommﬁasheulth, agriculture, food, the chamical industry,
ervircrmental management &nd energy will daubtless be comsiderable. The
industrialized countries have the téchnical and industrial skills to use these
oportimities to the maximm. The developing countries are rich in biological
resources but poor in meeting new needs. This contradiction can create either
viciauorviﬁmascircles,dapaﬂhgmmemﬂutmutmtnjn

anbictedmlogiesoffervaluablesmtegicaltmim,h:tﬂwy
also threaten to supplant crops and activities which today enjoy
mll—establislndadetagas Since the research effort is concentrated in the
industrialized coauntries,  such  research- is. conditioned by the needs and
-oppmtmitycostscftl’mcamies -4n the Tood and agriculture sector,. for
- example,  the tendency is to develop new commercial varieties, to propagate
commercial plants --especially trees— on a massive scale, and to reduce the
energy, fertilizer and feed “irputs in-agricultural production. It is
alsoforesaeableﬂntmmyofthaamstamesfranmidifoodsaredeﬂwdwﬂl
be replaced by others, as for example in the casa of isoglucose cbtained from
starch, which is tending to replace sugar, or the unicellular protein obtained
from fossil fuels, which could become an alternative to vegetable proteins for
animal fodder or even for human consumption. Furthermore, the time may well
came when basic petrochemical products will be replaced by crganic compounds
derived from carbon diostide, seaweed or vegetable bicmass,
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The traditional comparative advantages built up in the production of
foodstuffe are being gradually undermined by bictecthnological imnovation. on
the other hand, the progress made jin biotechnology can be used to help the
countries attain food security and conserve their ecosystems. The fact that a
worldwide challenge exists cannot be overlogked, however: to the extent that
the advanced ocamtries direct their biotachnological develogment to
mmizinguﬂramludmmﬂsubstimingforimortsofagrimlm
products, the effect of technological change will operate to the detriment of
the traditional camparative advantages enjoyed by the comtries with
agricultural poteptial. These countries, however, may perhaps have some
_ mitiasfardg)bitirgspacﬁicmticpotmmmcmjmﬁmwith
. mﬂimimefﬂactsmtamgamm&thasepassibﬂities .

represents another isi the petrolem-importing

Ironically, it is the very. suffered by whole populations sunk
in poverty that provide a whole new frontier of 2 hy y riynities for
oinemﬁthqlmﬂdmtivitymhesimiﬂmlyimrwaiw
progress made in the treatment of commmnicable diseases, mother and child

health care,- emvircrmental health. and -the correction of protein.or mineral

deficiencies. Silnatheareasofgreatestmmtpotmtialfortm
ical industry of the irdustrialized countries do not

the satisfaction of these needs, if priority is given to this cbjective i.nthe

biomedical research pursued by the developing countries, this could both open

up new markets and at the same time speed up progress towards the achievement

of higher levels of well-being.

The current technological revolution has lent considerable dynamism to the
patterm of comparative advantages in two ways: on the one hand, in the
corventional sense of the speed at which these changes are ocarring —even

ﬂnlghﬂleyarahmadbypmtectlmlstbarriem—ammpossibﬂitythat
this speed may increase in the future; on the other hand, and above all,
becmaecmparativeadvmtagesdepaﬁlessarﬂlessmﬂnmtnalm
 erdowment or traditional capacities of each particular country and more and
__mmmﬂndevelqnmtofmmmamarﬂﬂnpmgressiveachsitimof
technological and industrial capability.

. Rarthermore, since design, supply, mamufactire, marhed:irga:ﬂtrm-spo:t
as well as technical and administrative services, can now be integrated into
teleinformation networks, the optimm locations for activities and the

reqqiigites for calpetitivmees.

Intermational informaticn networks allow for greater integration between
industry and services and pemmit greater mobility of the latter, which
represent a fast-growing sector of trade. As long as the relative cost of
moving goods physically contimes to increase faster than the ocost of



‘ by its vﬁlatility Nocamtry"
ﬂutitwillaluayse:ﬁoya .
mpabiﬁtiesuhi&canleadtoﬂmacqaisitimofadwnbugwinbmadmot.
_ted:mlogical applicatim,a:ﬂtheyalaohave_thegoasibilityofmldmbig
leaps forward in specific lines of ted specialization, orce they
lfmielde m‘aﬁ r, mreg:isi ara l:icalof m
effortsinammtim traim.uga:ﬂtheuseot i o
mmtsofresmmrmasmllutmmmw;mt
futuredaallemeforthesecamtries :




im:othamdmlwstyleotmmmieﬂotﬁnmim
mmmmmmummummmmthusme

_ Mh@ﬂalmwwmwdmiw,mm&m
mmmmmmmmmnm though -in-all

nrtes m,mmmmm

puwtiw,tndmlcgim mmmmmmmm
mmthadmmlamrtofﬂnmmrieso the regicn than to that of the
cmtralcaml:riesinﬂnwrldmmy This has undoubtedly led to a widening
of the gaps  in. productivity which Wmfxmthammhlized

Of even greater » however, are the patterms which have
characterized the assimilation and spread of tecdhmology in the productive
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costs, together with rather disjointed systems of industrial production which
utilize technologies that are selected with domestic markets in mind and
sheltered by unnecessarily high and sustained protecticnist barriers. On the
other hand, the fact that the limited resources of capital, infrastructure,
aﬂmmialshlls tedmlogyardforeigne:ﬁmgahavebeenallmtedto
the production of goods that are in demand by the higher-income social strata
and from which high domestic profits are made has given special relevance to
the structural heterogeneity of the productive systems, which has been
reflected in ongoing and considerable disparities in productivity, productive
organization, tacimological capacities arsdincomes. All of this, in tarn, has
made the production system mmwwmbedmﬂhinduadﬂaspmadof..
tadnnlogicalpmgmss, gwm;risetoviciwsqirclesofmuva-
compartmentalization socialdisaggzegatimaxﬂtedzmla;imlhac}mzﬂms

ne of the ctwequences of - this~struatural prof
international competitiveness of a large part of mamufacturing output.
nmmmmmmmmawmm

e R G

' tada'nlogiczl 1evel, thisslzyle nfchvalnpmt produced
varims interrelated’ phencmena? fragility of the scientific and:technological
base, insufficient developmert of local technologiral capacities, i.mdan!:e.
dissemination of technological progress, and finally, the inappropriateness
tedmimldwioestotheaatisfactimofmwthgmloiutimoflocal
resoxces. In ebsence;: this style of ‘modamization leads: to: an.-imbalance
batween on the ane hand the rapid transplmitetion: (both to the markets and to
the industrial -systass) of those goods: that constitute the meterial’ elements
of médernity, and tn the other-the rate of assimilation of Jmckeladye end the
mwmmwmmmmwmmm pman
uﬂadaptmmledgatolomlmiﬁm

Memmmmmmviﬁmmmmm
d;rhngtheposﬁardacadainmstofthecumtriesoflatjnmeriamﬂthe
- Caribbean, they contimie to be inadequate. The volume of resources allocated
mmmmwmwmmmm
Yelow those crrent in the advanced dountries; in absolute texms, the total
amunt of resources which the countries of the region, taken . together,
allocate to such activities is comparable to the amount allocated to research
. and develcpment by a single major transmational corporation. in the autancbile
industry. BEven more serious is the fact that only low proportions of such

- resoiurces are directad to the productive sectors and, in particular, to the

industrial sector. Furthermore, thelaginthepmdmﬁmofcapitalmm
the 1leadership enjoyed by -the transnational oor.porat:ions in
intms_z.ye sectors mtrict-ﬂndcmw of local

tadnnlogicaladvmmsarﬁadaptingorelabomtimtedmlogisthatm
suited to local conditions. Added to this is the weakness of the small and
medium-sized industrial sector, whose lower levels of productivity, weak
capitalization and marginal position in markets and in employment inhibit its
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potatmlaﬂad:amnlfortlnqemratimmiassjmuatimoftedmlogiml
mmmmﬁmmm the econtmic envirorment in which

barriers pmtacr.tm danaatil:'.y ot togaﬂnrwiﬂamh?ghhmuast
: O.f.
m,muamﬁwmmmmmmm

mmmmmjaﬁtygfﬂncamtri&sotﬂwmgimin'this
wmmadiﬁﬂmltaihatimwmm Reaea‘rd:arﬂ:hvelqment
spending, vhich to a large ektent ia fihanced from the public , has
declined steadily at least in the eix relatively lakger countries of the
' regimtbrewer,theii?ctofﬂncrisismunmmmmofm
 hmarica has xesulted ereue cases  of of the engineering
dm'ingtha\ _puiodumllasinaganeralre@x:tidaofﬂnah&dy
1mmmmmmmmmmmmm

Nevarl:l'xeless, evmagai:stthebac!gmnﬂofthisst:wmralmfﬂe
--cammon, although to varying degrees and with different characteristics, to
ﬂnvarimmmriesofthamagim-,themmmsesofmbarpdmorm
of entixre activities in which inncvation, the intelligent mati&l ‘of

conditions, if davalqnm-nt"is“rwrimtea by removiny the chstacles to the
djssn!mtimoftadmologimlpmgreasarﬂmialhamy

Iheinbamatimlmmyisradimllyalterirgﬂnﬁwkwiﬂﬂnmimme
countries of the region have developed with their current style. It is likely
that the mediction in the rate of growth in the industrialized countries will
persist during the transition towards new intermational economic relations,
with severe imbalances among the major econcmies and a high absorption of
capital., This will be combined with the profound changes referred to above in
thotedmolagiaalpattemsmuhichwnrldpmductimisbas&i

The traditional cmnuveadvantagesofﬂnmjorityotoantﬂesof
the region, based an the primary exploitation of abundant natural and energy
resources, are challenged by "the decline in comdity exports. Even: the
poasibﬂiﬁesofmummmfamﬂnthaveahimhﬁItofdnap
semi~skilled labanr are diminishing on account of the loss of competitivity

On the other hand, asali:eady’m‘entimad, the intemational pattern of
rmmmﬂmpacitm.azﬂnmshglymdepaﬂmtmttedwelmt
of new technological and industrial capacities, even in existing activities.

These trends, within the framework of which the industrial and
technological restructuring of the industrialized comtries is already taking



t.lmrexportstma:dspmductsoftlm

mthecl:herham thadaallengesofam],dthatism:hmgoirqrapid
_mﬁ:msharply,intﬁadé;qumﬁanld

i increasing
assimilation and dissemination of technological progress, together with the
mwalmmlmmmmmmofm

'Hmtrmsfomatima:ﬂmdemizatimofthamtiwstmcummﬂae
basis of sustained technological progress is' thus required with a renewed
urgency by the comtries of the region. It constitutes a common prereduisite
both for the achievement of a dynamic reinsertion into the warld econcmy and
for reorienting development and overcoming the more costly features of an
unbalanced and exclusionary style of develcpment, which, in historical terws,
is becoming increasingly outmoded. sim:eead'noftheaepu:ocamesrm'ﬂ:
necessary conditions for making possible sustained growth, changes in the
productive system supported by technological progress and its dissemination
are, once again, camraltoﬂmeproblmofdwelcpnmtarﬂmtibmaakey
elmtofstratagiesformstamedgrmth . -

megmdmlspreadofmtednnlogiesarﬂmeircamminthaueuim
of new technological standards, which will prodressively transform the bases
‘of world production and of the intermatiomal division of labour, mtiurl:e
—togeumwithmeindustrialresmnumimof‘meadvamedmies,

strategic reorientation of transnational corporations and changes in
international econcmic relations— cne of the aspects of the long-term process
of transformation of the world ecanamny. Identifying the main effects of that



Fiul:ly, wmummmmmam,

attaimtoftednnlogicalcapacity, inacmtextofintmtianlst:ategic
campetition. -

_Fimlly,\ﬂxedmllmges morl:mitieaml:edbythegradml
mmlﬁtﬁmotamteaunlogimlsfmﬂmmmldm. are yelated

increasing importance -

pmdnctimofgoodsmﬂservmes,theﬂe:dbﬂityofpmductimmﬂdesim

gystemic - orcuinization of the different spheres of activity
(engi:ur:lng production, administration, supply and wmarketing) of the
enterprises or of the networks of production linkages. These characteristics
pese camplex challenges to the camtries on the periphery, which are forved. to
operate amid the temsions caused by opposing trends. The retraining of the
mman rescurces made necessary by the trend towmrds an increasingly high
information content of technology, is rendered difficult by the investments

and time required to acguire knowledge and information meragement capacity. At
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the same time, the possibilities created ky Fflexibility in coperating with
smaller scales and adapting better to demards, are restricted by the. trends
towards concentration, which' are facilitated by-this sape flecibility and
mthuwdwthooxgmizatimotmm The latter fasilitates the
mmmwmnwmu,mmmmmmmmof
activities, which may be'managed at the-trminsmational level

mmgizatimarﬂﬂnsysten-wideuseofinfmtim

advarrtageofﬂ:edisminatiazmtmw Shy pre
experimental. In general, theycanusethisqsporumitytodeﬁnetheirpam
oftadmlogialdevelopwtmammxcuﬁm&mﬂntmidaﬂn

mmmtmmmwammcmmmmnmwm
region, ﬁMWMM*MMMmMm
mmmimmm mmmwgfmm
m&yap:m

‘me m t:t m d:ad:m}cg:las u m»m m&am minbh
poses urgent cuestions of ocowpetitiveness, technological--adaptatien,
. of localms]dlls and organizatlmaluﬁdmnges in productim However,

" The cmmplexity and lack of cmtim:i.ty of technological ehanqas enable
developing countries” to achieve technological - "leape", through - adaptation,



!heetfectotblfmmtimtadmlogiesisbeingfeltinthawmtriesofﬂn

: g rapidity and extensivensss, both on account of the
imtj.mofinfomticarﬂtelmtmmdminawiderangaofactiviﬁas
and on aoccount, of the demonstration effects of their use in the industrialized
countrjes -and . the alteration of the. conditions of :I.ntamatioml

‘mishalpatoﬁn-thn-drmtizemedilmomﬂmtﬁnthemof
modernization and development in the region, since the impact of information
technologies can. eithar lead to a worsening of the structural iwbalances,
Mml@mlm,lﬂﬁmmmmmﬂﬁm,mﬂmmfm
productive and sccial linkages, oritmayfacilitatetheredressjngofﬂme
imbalances, improve competitiveness and promote co-ordination.

‘memedtojoinﬂnmmstmamoftedunlagicaltremsmaposiﬁvemﬂ
camitted mamner is becoming increasingly vital for the coumtries of the
region. In order to place on new bases —which make greater use information
technology-— the advantages derived from their natural resources and to
acquire new competitive advantages in lines of industrial and service

zation, there is nead for, inter ajia, thawidespu:aada;plimtimarﬂ
the effective management of information technologies. However, in order for
the intermational campetitiveness acquired at the microeconcmic level or
through activity to be solid and sustained, to achieve extermal economies of
technological develorment and to attain critical masses of technological
resources, it is necessary to achieve a considerable level of systemwide
modernization in important sectors of the productive and institutional
network. In order to achieve this dbjective there is need, in tum, for a
considerable degree of co-ordination of the productive system and linkages

-'forsystan-wmew-omdimtimmﬂmedissamntimoftadmlogicalpmgmss

However, if this potential is not exploited, the isolated modernization of a

the productive system and jeopardize, in the long run, the long-term
campetitiveness of the very activities that have been modernized.

description has been given above of the effects which the new
tedmlogiesmﬂﬂwtadmreommicpattemﬂntisgradmﬂybehgorganized
around them, have an the distribution structures of advanced societies. In the
circamstances of latin America and the Caribbean amd in the context of the
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prevailing style of development, ﬂmrisksaugre&terandthaqpurb.mitis
more oaplex. The isolated effects deriving “from the incorporation’ of

Mwmmmimﬁmdfmpmmwm
may easily be negative. Whether the ‘proces of moderniZaticn’ come ‘to
constitute processes which - ammﬂate'_pasitm ‘effacts  :in - teéyms - of
enployment, swﬁardsofqmnﬁcatiasmﬂmmms willdspuﬂmthe
recrientation of development, the extent to which technol vl progress is
dissauinatadarﬂintexmlized,ﬁieetfoitsnadeinmeﬁelasotm&mmﬂ
training, and on the creativity displayed in adapting the applications of the
mtedunlcgisarﬂttnorgardzaﬂanldmwmid)thisvarypotmtial-
would impose, asmllasbetterutilizatlmotlwalm '

: Finally,thep:wessesofmodemizdtimbasedmmtednﬂogis
-ammmwamwmmwmmmﬁ,
exclusionary features exhibited by the prevailing style ‘of deévelofment in the
regim,ormymtihﬁeﬂnvetﬁclefcrmm&litiesofsat&styﬁgsocm
needs, and promoting social harmony and participation. 'meﬁ:stm?hiatln
result of the purely imitative transfér of censumg patterns; “tec :
solutiasardo:ganizatianlstylesﬂmtptwaﬂinﬂﬁmmm
the face of this risk, information technologies and the new biotechnologies
oﬂammmwmmmmwmmwmmm
long deferred social meeds in a creative marmer ‘and at reduted cobts, -which
extend access to modernity and its friits t6 the-most divere strita of the
population, and which provide ample cpportunities for proper educttion and

. These, in turn, represent a key factor in harmonizing the need to
develop local technological capacities, the labowr skills required by the
modernization process, the possibility of achieving more equitable
disuihmiwmmﬂﬂwaffwdmaWofﬂnmimmumto
modernity.
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V. ELBMENTS FOR A STRATEGIC AGENDR

' A overview of the productive system

Mmmdmmxmmtﬁmmwmmm
diverse sectors an activities and the eventual émergence of new tachnalogical
patterns’ (ﬁﬁ&regairedwgesinthemﬂmumdtoxhimm
productivity amd in scales of production, patterns of organization . .of
enterprises, and in the emnfiquration of the networks of activities), .lends
parbimlarmgmcytoﬁ:eoidhmtiveofelabomhmt@mlogiml
developent stratagies and the corresponding public policies on the basis of

anoverviwofﬂmmtivasystmudofitshmenelatimﬁthﬂn
varimsaﬁsysmofﬂsp.mlicswtorardvdthmialacthtiﬁ

misvisimmmitpoasible,onﬂmmhand,toﬁmwetham
posed of the disnptive effects of technological trends with thet of
~opportunities to - incraase . pmmctivity, achieve adequate lewels . of
international - ocmpetitiveness, promote better pmmuwmﬁsocialm
Mfmimmmwm@mWsﬂmmmmm
gys=tem,

mttnot:hdrha:ﬂ, -ﬂwveryfeaﬂmofﬂmmgimtadnnlogjml
pattanraqujraasystm-widaappmam.mmfomatimtmmogismihe
to the interactions between primary, industrial and service

activities 'meqportmitiestoinprovepmdtmivityarﬂtocreate




It is clear that the efforts of the countries of Iatin America and the
Caribbean to achieve technological development carmot be limited to the area
of the new technologies. The opportunities to achieve technological leaps in
some of these areas through copying, adaptive imnnovations or specific ariginal
developments, should not lead to the positing of a false dichotomy between new
technologies and older or traditional technologies. As the new technologies
give rise to a new technological pattern, which is tending to permeate the
entire productive structure -=both throwmgh: the application of information
technologies in the variocus activities and through the interactions which they
generate—-, tnetednnlogicalandoxgamzatianldmxgainanyactivityis
placed in a new technological context by which it is murtured.

Itisinthiscaﬁexttrnttheccmtriﬁoftheragimcanea@loretm
various opportunities for techrological progress and the possibilities of
acemiring - or strengthening the relevant - technological capacities. 'Ihe
information techrologies offer a broad: and complex range of -impacts -and

ties, which cover both the productive petential of -the information
nadiaandthemltiplae applications- of these media to productive activities,
to the public service systems and to the functions of the State apparatus.
Moreover, the countries of lLatin America and the Caribbean poesess relatively
developed tachnological capacities in different areas of primery or industrial
production, the consolidation of which depends on the capacity to incorporate
the new techrnologies. At the same time, in order to overcame eome of the more
evident areas of technological backwardness in the industrial structures of
the region —as in the case of capital goods, the chemical industry or the
food industry-- there is need to exploit the opportunities offered: by the new
tectmiologies to expand the potentiml for increasing -productivity and
competitivity, together with the strengthening of the older or more
conventional technological capacities. Generally speaking, the constructive
ofnewtedmologiashatotmditimalam(tmlogiml
umn)mumammmotwgmemof
tmlogimlmmtmmiesofﬂamim

Allofthasepoasible ttmoftedublogimlpmgmss, ﬂntamnpmto
different degrees and with varicus perspectives to the various countries of
Iatin America and the Caribbean, require the creation and development of
technological capacities, both for managing the- new technologies and for
- mastering the cawentional ones on scaleas which represent the critical masses.
--mmmﬁmmmmmmmlmw
a:bsystmmimp:moteaﬂogmmsted:mlogicalgm _

‘memractﬂlattheinfmtimtedmlogiesmimﬁwwhicleota
worlawide technological revolution and that they affect, to the extent
described above, future comparative advantages, places on the countries of
latin America and the Caribbean the responsibility for attaching special
priority to them. However, the exclusive comcern with international
competitiveness represents a limited view of the ramifications of this new
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technological bese, As pointed out above, the latter has long-temm
implications for econamic organization, the functioning of the societies and
the satisfaction of their neads.

nnmmywam;mmwmmm1m
between the new vector of activities besed on the information technologies,
social service activities (in which the greatest needs exist), and activities
-rela:tedtnmun:almawrcas,midzhpldmstoftlnpatmtialforﬂme
mttrieaofthemgim . IR .

) Intheseci:msl:ames itisnatasimo:rtanttoﬁmaasethevolmof
_mmiwwﬂnmjnihtmofcmpmmcgymﬁamﬂtoﬂa
development of information technclogies, as to concentrate an their relevance
and on the modalities of their application and, if possible, to co-ordinate
aromnd the varjicus applications, atploymml:andthedmglcpmtofm
with local capacities. :

Intheamaofpm&ntim, attmtimshmldhefowsedmtln
contribution of information technologies to the following processes:

i)themtimnlizatimofﬂwamstjngproductivestmcummﬂﬂu
introduction of mere dynamic linkages; =

ii) greater efficiency of exporting activities, partimlarl in the
mrhthgstagamﬂinﬂxeluﬂcbebmensawimmﬂthamductimof

iii) the uubﬁt.itntion of imports of mfonmticn—ralatad elements
(mimum,amts canputer programmes and technical services),
withq!mismthevitalinportmcaofacquiri:gskﬂlsintheams
of systems and product design. . _

In the spheres of economic, social and regional 1inkmthefollowing
may be considered.-as priority areas or the application of information

i) the social services sectors, in which there are major areas of
: mﬂudwelm: sducation, haalth, social security, food systems;

ii) improved efficiency in public management, through the creative
application of tedmological possibilities to processes such as
.decentralization, debureaucratization, administrative transparence,
_and the aﬁministrutim of justice, inter alia;

M)mtfwmmatMofmll and medivmrgized firms and
: interlﬁﬂd:gﬂmwimmemstdyrmicsecwrs

mam--ofmrbriesmtm.mgim,milethe;hysiml
infrastructure  (transport, cammmications, energy) is relatively developed,
backwardness persists in the distribution networks supplying sectors, regions
and social groups which are totally or partially excluded by the prevalent
mode of development. Proper implementation of information tecimologies as a
means of overcoming such ciramstances may improve social and econcmic
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integntimmﬂanblemﬁriestomtﬂnextmmldnllmm
effectively.

Within the sphere of information technologies, it is world trends that
determine the possibilities of 1local or regiomal production of
information-acience media.

As far as standard integrated circuits are concerned, in view of its
present potential, it is unlikely that the region will be capable of
overcoming the hurdles which new mamfacturers have to overcome in order to
‘gain access to this activity:. On the other hand, precisely because of the
ghatp reduction in the prices of the circuits, it is both possible ami
necesgary far the region to’ participate in the design of systams, the
production of computer programmes and even in the mamufacture of custcmrmade
or semi-custom-made integrated circuits. The fundamental technical

for these activities is the existence of a reserve of academic
Imowledge; the initial imvestment requirements are campatible with national, -

qratﬂnmstra;ianlcapacitymﬂmfﬁcieﬂ:lylan;alocal
markets exist for a variety of applications.

There are areas in which some countries in the region have managed to achieve
scientific and technological capacity of a sufficiemtly critical mass, a
relative integration of the respective groups with productive activities and a
certain degree of intermational campetitiveness, whose consolidation and
inpactinﬂmfutnmwilldepexﬂ@mitsminromztmﬂmityto
the new technologies. This is the case of certain agricultural
spetialties, of a mmber of disciplines linksd to the energyy sector and of
certain areas of civil, and to a lesser extent mechanical engineerirg,

In these areas, it would first of all be necessary to reinforce the

mclei, by encouraging an increase in the degree of utilization of

the technological base by the productive apparatus, ut with diffarent
hstiﬁ:tiomlfomineachcase

mﬂncaseoftMagrimlulralsecmr, linking reseaxch and the
productive sector seems to require a determined effort at articulation, in
- which a key role could be played by regional and national development banks,
aspartofﬂnmemialprmofhmerlhﬂdmmguyarﬂagﬁaﬂm .

In the case of the energy sector, mmsemar}aatisprimipall made up of
pablic enterprises, it would be ‘appropriate to examine the possibility of
setting up cemtres or specialized subsidiaries, or of participating in
mﬂtﬁwtiaalagﬁwingmterprisesmmtodissmhmmevalmble
techrnological heritage which has been built up towards the productive sectors
of tha region as a whole. In particular, it is clearly necessary to create or
oconsolidate mechanisme for co-operation among the user enterprises and local
and regional suppliers of equipment in order to expand tecimological capacity
in respect of the local mamfacture of capital goods.




To a oonsiderable extent, mdernizatiminlaﬁn)mricmarﬂmrihbem
agricultive has been based on the passive assimilation of progress made in
advanced agricultural econcmies. On account of the very characteristics of the
technological elements as a whole, only a swall mmber of enterprises in
certain agricultural areas of the region have been able to adopt them.
G:mseqmltly, over-mechanization and even excessive use of agricultural

chemicals in some regions, units or -on same <xrops coexists with scant
a;phcaumofﬁﬂustxialinputsorofmdmnicalmmsoft:actimmvast
areas and on a large mumber of production units.

o 'Ihemindnllargeinthisamﬁinpartimlarfacﬁgcammm
there is still a large mmber of peasant farmars— is to develop technological
alternatives for this type of unit, by properly integrating scientific and
technological progress --in particular that made in biotechnology and in
agricultural chemicals— with the features which characterize the management
of the peasant units. In addition, an attempt should be made to utilize the
possibilities offered by information technologies to provide tachnical

minirgferthistypeofpmd\mrmﬁtomﬁﬂﬂncovemgaprwidedbythe
scant highly-skilled hnman technical rescurces.

: Ifitmmpoesihletoadumetf_iciemtedmlogimlmixasintheae
mﬂinal:mracbivities, rather than the replacement of traditiocnal

If this potential were realized, itomﬂdbr:lngahwtmqntahle
sharing of the fruits of technical progress and a dimimution of social and
cultural cleavages, as well as facllitating local apprenticeship and

mmaummmmmmmmmum,m
use of radio and television by satellits to provide rural educaticn, the use
of photooells in rural electrification, the applicaticn ofgmet.icen;:l.naerhx;
to improve traditional crops or of tissue culture to increase their

disaminatimmmamplesoftedunlogimlminaﬁm,m
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infrastructhuwre and which give due consideration to the

entreprenanrs o
technical progress in each of the sectors uﬂttnpmialmtﬂw
pa:w:lmﬁorthep.:blicmte:priseshml eiﬂmasmlimorasma:?

In addition to bringing to bear adequate irvestment resources, one of the
mnumfwmwmmmmmdmmmm
advmatages;sﬂnmmlatimofspecifictedmologicalmﬂ
cmgmdzatimmpacityinsufficimtqmtityarﬂwithadeqmte
-about the changes sought, which are generally mnttaimblethrmgh
orisolatedinc:reasesinhlghlrsld.lldmmnrm

_ This requirement is even more crucial when constituting areas or muclei
otaﬂogatnsdymmim,inmimm:ctiva,msaamwem:aﬁm
activities as well as social intercourse mesh together within dynamic
processes of generation and dissemination of techmological development.

" The need to focus technological resources on the mmallest sets capable of
mtihﬁin;adeqmtecritmalmssesisalsoclearlymmtinttnmseof
'atteupts set up specific support infrastructures for the development of

; miclei or areas of specialization, made up of a combination of
equipment, - information systems, scientific capability and key tedmical
skills, edtmtimarﬂtrajning ozmnizatimarﬂmzketing

macertainextent,labmrsldnsarﬂtednnlogicalcapmityamlimm
to sgpacific technologies and their developmént depends on the pattem of
specialization chwsen, However, ekills can ‘be used in a variety of ways.
particularly in highly active fields of technology marked by rapid change and
widespread dissemination, as is the case of the new technologies. Moreover,

mtenntiaultedmoldgymrmtsmﬁalso involves so many extermalities and
dyrmﬁcecamiesthatﬂnwlcesystenisoflittleutiﬂtyinallmﬂrg
resources amoty different altermatives. Moreover, a country neithdr neseds
isalmysmpableofoamthrgmmfﬁcimthm&tytoagﬂyeﬂmﬂm
anofﬂnelmtsofﬂ)etedmlogqu.mtim

- Consequently, management of the development of technological cepacity en
selective bases is an essemtial camponent of the strategy. This implies that



of the modes of transfer (direct investment, licé\sh\gw technical
assistance, jmm,mmummwm),
and ¢n the other hand that informal transfer (oqyirgarﬂmﬁcmip

mortndw.madditim selectivensss in pramoting the substitution of these

amﬂtcfm@eriﬂmofe:@crts Indwmctem,ﬂnpﬂ&moftmblogy
immmudgrutnllydwmasmwactivitiamdevelcpedwaslwal
capacity replaces foreigm.

madditim ﬂﬁs@peofstratewasmthatthecap&citytomt
tadunlogyslnllheacqn:edandslmﬂdtakeintocmsideratimﬂnm
cppertunities for cowlementing regional or subregimmal tadmological
capability on the basis of relative natimal specializatian in. par
areas or elements of the techmology. In addition, a detailed examination
should be made of the possibilities of undertaking co-cperative miltinational
technological development projects, partimlarlyinareasofmtedmlogy

_masvelmtottadnnlqgical _capacity and, inpartimlar,ths
establialmtmdminfmtofamortcapacitquzmabroadhaaeof
s]dlledmmanmancesmidnama;soabletoconstanuyupdatetheir
knowledge. Consequently, priority must be attriluted to the educational
process at every level and in the widest possible variety of forms. The
possibility of abscorbing the internaticnally available technical progress and
dissan:imtingitlocallyhj:gesmthis

wmmmmnmmamm@at
processes in order to achieve reinsertion in a rapidly changing world amd
vhich consider social and productive articulation as the essential requisites,
require far-reaching structuwral changes, a significant reallocation of
rescurces and a coherent and sustained system of incentives.

Evmwithintheaverauwrtailmentofresammidlisaffectﬁgﬂae
countries of the region, such a strategy requires significant changes in the
structure of domestic expenditure and in its underlying mechanisms. What is in
fact required is a transfer of resources over the whole gpectrum of possible
uses, ranging from private consumption of refined goods, which are expensive
in terms of foreign aurency and imported technology, through public
experditure in support of socially exclusive patterms of demand and through
speculative or relatively inefficient irvestment, to —at the other emd of the
mmmwceffmwh-mmmmmmm
capacity, the relavant support infrastructure, hiQ!-levalea.mt:im
strategic subjects and training in key skills.



progress : :
mirimﬂnmiwlmmtsofﬁntednnlogy—ﬂneqmmntinmim
it is embodied— with a fregquent tendency to neglect both the acquisition of
thatedmiealcapabﬂitybyvbi&itispcssibletoadapt ‘disseirinate and
subsequently develop the techmology, as well as the organizatioml
requirements for its efficient use. '

'metedmologicalardpmductivepattenumid!mtald:qsmpemﬂn
basis of the new tecinologies not only make it poésible to adjust this bias,
hﬁalsotoadcptdiffere:tpathstmrdstedunlogicaldwelqmemﬁmﬂme
taken in the past, involving greater participetion by that techmological
capacity represented by human resources and organizational innovations, which
may lead to greater productivity of ;iw‘s:.cal capital.

The supreme importance of the technological challernges facing the comtries of
Iatin America and the Caribbean and the enormous efforts recuired to redirect
their development and to achieve a satisfactory insertion in the world
econcny, endow the integration of scientific and technological policy within
the broadest spheres of govermment policy with particular urgency. To do so,
it is necessary both to overcome exclusivist sectoral concepts and artificial
ﬁ:mtiemofjwisdictimarﬂtohammizeactim&sigwdfordiffmmtm
horizons.,

' Oonsequently, industrial and technological policies should be designed in
unison, as thejr targets of structural change, international campetitiveness
and . employment. are closely interdependent; in addition, decisions o
investment, ratimalizatlma:ﬂtln:l.tmrpontim of technical progress. in
firms are complementary or even oombined 'am,mream,inﬂueunadby-

incentives and action as a whole. _

Ths, the set of sectoral measures of a financial, tax or trade nature
axd programes in support of technological research amd develomment, the
development and modernization of small- and medhum-sized firms, training and
rationalization in sectors deserving priority, divected towards common goals
of competitiveness, the development of tedwwlogical capecity and of
employmant, would acquire a degree of ccherence comparable with that already
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mwmwmmmmmwmmmm
tecinology policy.

Evanso, mmmmlmcmmmmmmmmﬂn
Chribhaanamiﬁedtedmlogicalmﬂhﬂstrialpoliqr,&igmanasetof
sectoral measures must fit into the hroader sphere of macrosconamic policies
and long~term policies drawn up for other areas, It répresents one camponent
ofadevelc;mmtstntegyinmchakeymleisplayadbyhttemactonl
links, consolidation of the mational entrepremsurial, the educational system,

physical
andthehamizatimotimmedistﬁh:t.im ﬂnpatternofmmptimw
the rate of investment,

_ Atmarﬂtheamtimﬂnmallmmﬂicsettm&temjmsmﬂ
contributes towards the targeted cbjectives of structural change. Mans

of aggregate demand, particularly within stabilization amd adjmtmerﬂ:
programmes, places limitations both on the setting of suftable levwls of basic
pricesuﬂanthemmtsofmsmmesmilableprmgrmdasigmdto
rediréct production and technological development. However, it is not
sufficient to focus attention on mwanagemert of macroeconamic equilikiria,
caunting on warket sources to spantanecusly or satisfactorily direct the
required structural changes. Consequently, present relative prices may amd
generallydodifferfmﬂmsewhidiwillfominthemseoffarhmdﬁ:g
transforwations inspired by more complex cbjectives and criteria than those
characterized by the present functioning of markets. In additich, there is
broad scope for reexamining the priorities adopted by public investment and
for establishing suitable credit mechanisms for the development of production
and technology.

Mareovar, from the angle of an efficient and satisfactory external
adjustment, it is necessary for struchwral changes to take place which make it
possible to increase the response elasticities of exports, of demand for
imparts and of the supply of import substitutes, However, these changes assume
that exports diversify towards items incorporating greater technological
content and added value and with adequate and reqular levels of intermational
capetitivenees. Nevartheless, in order for them to do so it is necesaary to
increase levels of imvestment, as wall as their microeconomic productivity and
macroeconcmic efficacity, which in turn requires the incorporation of
technical progress together with constant expansion of local technological
capacity.

In view of this, industrial and technological policy must become a
dimension of economic policy, particularly in respect of policies relating to
the supply and management of the system of incentives, but alsc incorporating
the reallocation of rescurcves deriving fram the management of aggregate demand
ard based cn the signals given off by the system of basic prices.

Ihenaadtolirﬂtmentificarﬂtedunlcgicalpolicyuﬂmz
develop the transport, energy and ocemmications infrastructures

self-evident. Confimmation of this imperative is provided, first of all, by
the above-mentioned repercussions which tedtmological development tends to
have on the layout of these infrastructures amd on the techmical choices made:
secondly, by the decisive role played --in particular by the
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taleocmﬁcatiaﬁnehmk—inreapﬁgﬂmhmeﬁtsofﬂnqparbmiﬁes
offered by information technologies for achieving ecofiomic and social
articylation together with adequate levels of mtesmatianl campetitiveness,
and thirdly, by the already mentioned potential for making use of the
reserveinaemvicaarﬁjnframﬁmtohmaselocal

tecthnological
tsdmlogicalapacityforﬂmepmmcumofgmds

The efficiency of scientific and technological policy is also often
largely determined by the content, scope and organization of the educational
system. Intefrelations between both spheres of govermment action and among the .
relevant infrastructures are manifold and complex, and must, of course,
pursue common goals. Tt is sufficlent to mention here the overall need to
mdityedmatianlsystﬂtssoastoadaptﬂmtoﬂletadnnlogicalarﬂ
organizational ‘challenges posed, in terms of subjects, teaching methods, the
functionality of the different levels of sducation and the relations with work
traixﬂ.ngmﬂraseardi

In addition, mmmﬁmwmﬂﬂnmmﬁi&m&yam
mlehheightmﬂ:gswialp&cq:timofﬂaevalueofreaear&,ofhmtim
and of technical progress, and in particular of the efforts and achievements
of local techmological innovation, while simultanecusly increasing and
diasmiraﬂmmformtimmmrldﬁdescimtiﬁcmﬂtedrnlogicﬂpmgmss

In the strictly scientific and techmological spheres, the
acquired in the countries of the region over the past decade is fertile both
in successes and setbacks, particularly in respect of linkage within the
institutional infrastructure. 'melesmofthise:wim,asmllasﬂn
diverse results cbtained by the advanced countries in drawing wp their
scientific and technological policies provide a rich store of ideas, provided
adequate attention is paid to the contexts in which they ceme into being and
toﬂmdaallagaspoeadbypmmtciramtam&smtheragim

It is upon these foundations —a substantial effort at institutional,
political and social imnnovation, a:ﬂeffectiveimerticnwithinthem
framework of goverrment policies— that it is possible to draw up scientific
and technological policies which provide an effective response to the
strategies for the transformation of technology and production.

Itispossibletoichntifyﬂnfouownghstrmamalamasasdeservirg
wmiw.

1) Strengthening the scientific (fundamental mﬂpostgrahmhereseam),
- technological (standardization, wmetrology, quality control,
- tachnological resaarch) and training infrastructures. o :

ii) The closest possible linkage between the scientific and technological
infrastructure and productive activities.

iii) Dimimrtion of the entrepreneurial risks inheremt in technological
activities.

iv)artsinthecostshwolvedjnﬂmeactivities,athoththemaaxdl
and marketing stages.
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Closer linkage and co~ordination among tachnical
V)asistama {information, taxorwitmm%uﬂ
dwﬂm-t pu:ojects or pu:ojects which ~contain a*aigrﬂl.ﬂmt

vi) mm:ragmntforco—operatimintednnlcgiml reaaaxmmqfins

vﬁ)&mtinmctofinfomtim&ﬁtednﬁmlmimmm
mdim—sizedﬂm - | .

are most daunting byt which also offers enormous : :ednmﬁ; ismjn tl‘ntwof

mordartoaqﬂretadmlogicalexpertisearﬂmecapacitymim oes

Mhaightemtmmmdleswhidihavetobewmmmrto
penetrate many areas of information technologies, as well as a mmber of
biatedunlogiesardamiderableprcportimofthenwmberials
technologies.

Ihishasalmadyspuredthecamtriesofthennupeanmicmmmity
inwsettirgup:egimlm-operatimpmgramwsfortmlo;icalmm
ardanmt:eroftrarmaticmloorporatlms wﬂertakmgco-q:a:ative
projects in spheres of new technologies.

InI.at.inAmricaamt;:Caribbean tl'nreistaanlevmgmaternaedfor
co-cpamt.‘lve strategies shortage of capi =d  emtreprencurial

scientific and technological infrastructure and of highly
spwhﬂzﬁhmmmmnthatthesmleofwmﬁmleﬂmﬂﬁm
might be mustered would be inferior to that required to surmount the hurdles
to entry into the majority of the spheres of new technologies. Even those
countriee with the most developed scientific and technoleogical resources and
potential markets are cnly capable of contesting technological leadership in a
small mmber of these areas. It follows that the spectnm of potential areas
and the likelihood of success would be considerably increased through regional
or subregional co-cperation.

. The manifold applications of information technologies also cpen up a vast
field for regional co-operation, beyond the mere possibility of attaining the
critical masses of resources nacessa:y for their development. As far as the

regional co-operation
development of origimlsolutiasadaptadtolocalpotmtmwmm
or taking advantage, at the regiomal level, of the results of successful



38

mtj.anluperim The fact that the impact of information science is felt
in all oantries of the region, regardless of their size or level of
development, cusiderablylaqumsﬂncastofpoasibleactmmﬂﬂn
variety of experience which may contribute to such regional co-cperation
. The wealth and variety of the region's biotic resources and the
similarity of the food and sanitary requirements which have to be met also
canstitute sound foundations for undertaking co~cperative development projects
inamotbictedunlogy,todeveloprwproducts—inpartimlarptumcts
best suited to local resources, ecological conditions and requirements-- to
ensire the geographical dissemination of crops and to reap the benefits of

agreements among firms relating to tecimology transfer or the supply of
technical services, which exist in a mmber of countries, to the other
cumtries:lnthemglm

lbrewer,thepresertexternalrestrictim encourage the various
agents facing technological hurdles, aocamtedbytheslmrtageofforeit_m
currency, to resort to solutions which are available in the region, atlower
cost and on better terms in respect of technology transfer. -

ﬁmecmsidemtimraisethepossibﬂityofpﬂumhwkthe
restrictions which the countries of the region have to face in meeting the
technological challenges of the present, through regional or

co-cperation. However, this possibility should not be perceived -as being
merely a boms, on top of mational efforts. If its full implications are
realized, it represents a key factor in any national scientific amd
: ical development strategy, capable of bringing about =

changes in the elements and orientation of the strateqy, particularly —-but
natmlusively—-inﬂncaseofﬂnleﬁ-&velopedcmnmriesinﬂnmgim



