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The Technological prbspcctive for! Latin America .project starts frorn

the prernise that a necessary precbndition fo~ the bUilding up oí a development
I

st ,"atl'gy i s a pr'ospecti ve vie\Y of! the elements of t~e process of change - social,

econornic. internationaL, technoLogical - which wi11 be crucial in the next

dl'cades. The project i s centred! ("In the tedwological and RC i ent i Oc.

identify the main trends of technological

next d~cades, and their social, economic

The final objectlve;is to contribute to

!ti ntcnds! to
'1

will predomi natei n: the
I

impact on Latln Amer~ea.
I

tlH' fl"lI'lI1ulat ion of a se i ence and: technology¡ strategy adequate for the futur'e
I

deveLl"lpI1H~nt of the countr'ies of !the I'cgion.'

The pl'o-iect started a~ the eno 01', 1983 under the sponsorsh i p 01' the

lINlI. and l'l'C'cived "ftcl'wal'Us fina:llcial sUPPl"lrt also frorn IDHC. As a r(~sult
I !

i t \,',.1 S t ransfonlled i nto () UNU-TDHb joint ef1'brt, although the coordinat.ioll of
i

tll(' PI'l'.k,t I'l~rnailled always a dir¡ect n~sponsability of the UNlJ.
I "

The i nst itutjol's tllat! part:}, tpate: in the project are the fo LLlwing:
I

change which

and cuLtural

dill1l'nsions of ehange.

:1 ¡ •
i

CENDES (Cl'lltro de Estudios del O¡esatTollo) Universidad Central de Venezuela,
j

" Cill'acas. Ven.
I
I
I

NI'CT (Cl'lltTl' or Science and Tcch¡llology POli?y) Instituto de Geoci~ncias,

llniver'sidade Estadual de Campinps, SP, Dr.
I
I

I

CASE (Ec~"lll'gical Syst.clI1s Analysils Team) Fundaci~n Dariloche, Arg.
, I i

CEUHAP (Br',lzilian Ccntr'e of Analy:sis and Planning) Sao Paulo, Dr. (This ol'f~;anizatlon

participated until 1986)
I

i
UNAN (Un i vcr'sidad Nac ional Autonbllla de Mexico) Ciudad de Mexico, Mex.

'1,
, I
I

CEUR (lIl'han HcgionaJ StudiesCent\r'e),Buenos!Aires, Arg.

• iThe work 01' the proJec¡t was or'ganiized into the 1'ol1owing research areas:
i
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tl1\' ¡Wl'~,l'nt conditiol1s of

;f
:1

The ol)',ec ti ves
l'
I

Lat: i11: Ame t' ica,

or this area. arco a) the nnalysis 01'

and of the worJd cOl1text in

\,\1i l'\1 i t IS inml'rscd; h) thl~ t~ot'lnulationof the socioeconomic and poi iti~al
l'

I"l'qllin~d to ,lI"tain t111"isl'cicty pt"oposed by the PI'O,jcct.

their impact on society.

,
The obje!cti ve of this area i s to ana Iyzc thc

!,
i

, F.B., Arg.
o I

Gilber'to GallopiCl'l' I"d ina to r':

CI'lH"di nator: Hcnato Dagnino, NP~T,

¡

TI'l~nds in Scienee and Technology.

trends in science and technology, and to e~'a.luate
I

UNICAMP,; Br.

I
!
i

Env i t'Ollml~nt and Development. Tl1Ís research area studies the present t'cgional
------ ---~-- "

situ¡ttion regardin~ the relatio~ship cnvirQnment - development, and the
_. I 'i

,\1;II",I('tel" od tl1at relat10nship'! in the context of the socioeconomic strategy

P'"OPl'Sl'd by the pl'oJeet.

'1

Scientific and Technological Capabil ity :in'Latin America: Th1s arca studies thc

1"'l'$I'nl: ,apabl Ji ty 01' the R and
r

D systems Jf the regions, and the measures

l'l'lIl1i n~d 1-,' prepal'e them to c6nfront theisc i entific and technologi ca I ,ha J lenge
: . I

.1

Pl'Sl'd by t'l1e demands of the new¡ str'ategy lof development.
:
1

flebe Ves sud, CENJ;JES, Ven.
I

This research arca is concerned

Mex.

with tlll' stTuctul'e and illtct'nal!dyna,mics 0(; the R and D systems. 1t5
I ,
1

ob,ket i ve i $ tI' reach él better r1tnderstanding of the connect,ion between the
I :~

, '.
H ;11](1 n ~.rstl'ms amI 1'he product¡ve systellls[of the reglon.

! I
'1
,¡
I

i
'lil' \llh,1I1 !Lilllet~~ior~ l,f Techllolo~b('¡¡1 Changc ill Lat.in ¡\lIIelJ_~~a:

I

ti1\' i 1111':11' t t'1' thc 1l(~W tc,l1n0 Il'~¡ es in the urban envi rOllllJcnt.
'0

1'h is él 1"\';1 s 1lid ie 5

¡

Pablo Gutlllan, CEUm, Arg.

,1

Thl' <le 1-¡vi ti l'S of thb PI"O,icct al"e
, I

I'l'lIIl't's\'d by l'lte I'esea,'eh areas ttl'OI"d i na tl'I"S
r -1'
, I

I

cool'dinated by an ad ho(; ('l'IIll11iUl'l'

under the ehai l"mansh ip of tite I't"O.il~ct



111w!lnt" 1'l111l1ws a bl'id' pl'l~liminal'Y I'l~v.iew of the n~su.lt.s \1f tlH'

11I'1',il'I't is pl'l~sented. The repor't is divided into s.ix chaptl'I'S:

Ilnri<,gl'<'und and ~lethodo Il'/!,y

TI rn~nds in Sciencc and Tedmolo,gy

.111 Tlle ll"b,II1 Dimcnsiol1 01' Technological Change in Latin 1\mf'I'ica

IV ¡;;nvil'onml~l1t élnd lJevelopmcnt

V Hescan~h and DeveJopment Capabil ities in Latin 1\merica

\'1 rhe Scientific and Technological Strategy for the region.

lhe chapt.er's TI to V corn~spond roughly to the fields coven'd by tite

"l'SI';ll'Ch ;11'1';1s 1111'nt i ol1cd above. Tite n~sea.rch arcas Rcscarch and Devc lopmcnt

Cnp"bi I itil's in Lat.in i\mcl'ica tlnd Political Economy of Scicllce are includcd in

a sin,gll' chnptel'. The main r'csul.ts of the Socioeconomic Dynamics rescarch
,

n,'en ;11'1' 11111' pl'l~sel1ted in a sepal'ate chapter; they constitute a. ccntl'al pal't

l1f tlH' fl'nllll~ 01' n~fcr'l~nce of the fi I'st and last chapters 01' thc report:.

The bibl iography has been grouped by research areas but, as can be

sel~n tlll'ou,gh the t1tles, there arq documents that cover subjects whic:h

can hl' ¡nI' Illded in more than one rcsearch area.

1 t shou I.d be taken j nto aceount that this repol't does not at.tempt to

he ;111aor,f;Y'o.ct of the resu I ts obta i ned by the project. G i ven the di vers i ty

and SCl1Pl' 111' the \"01'1< ped'ol'med - wh i eh can be seen through thc bj bU ography a

1"1'11I1,11'1'\'1"'\'.sl'nt;ltiI11l of l'l'sults wotlld has been an impossiblc task in sllch

;1 ['l'j\,,' d\'\'III1i('III. 1'11(' PtI"I.ll'SI' 01' t'l1l' "CPOI't 'is 1:0 ,givc a t'l';¡sonably Cll';II'

idl'" Id 1111' ,'.!l'nel'al ('hal'actl'I' 01' thc Otltput of t.he pl'oject. ilnd thc 111:1in

l'l'ill"'jlllll t1s1'd 1"(,,' the sclect'ion 01' the material to be inclucll'd is .its l'l'll'VilIICC

1'1'1' 111\' l"'I'IIIt1I:1tiI111 01' ,'hl~ scil'nti1'ic and technological str';I.1:l'f.:';Y.

Finally, tlll~ pn~sent n~p0l't is based on written lI1aterial pr'ocluced by the

l'I'SI'i1I'l'1! i1I'I'i1S, and l'lI discussion wit-h the aTca coord.inatol's. i\nYl~ITo,' <'1'

mis illl ('I'I"I'I"t- illl1." is IIIYexclusive "I'sponsabil i ty.
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There is a gener"al agre(~III('nt that wc are entcl'Íng onc of thc lIIost'

illll'l,,"tallt' pcriods 01' tcchnological change in hi~tory. The new wave of

ill/WV;,til'IlS - center"('d on micnwl¡c(:tnmics - affects al!. ficlds of human
(lctivity.

In the Thir'd World th(' n('winnovations, due to thcir low costo

CI1;III,!!,l'Sl'll the ('(:onolllies 01' scalc, diversJfica.tlon 01' products, and possibiJities

of desccrllralization, h~~e aroused the hope 1'01' a new and more egalita.rian
deve!.oplII('nt.

There is no doubt that the new technologies have the potential of

gn'atly illl¡1I'oving the situation of t,he developing countl'ics; it is nat soclear
')

Iwwever, wllich are the cond1tions and prerequisites 1'01' that pro~ise to COllle

truco A brief look at the past c~ari1'ies th& point.

The prcsent wave of tecllnoJogical innovation is but the culmination

of the proccss af technological change that began with the Industr,ial, Revo!.ution.

Tllos(' inrwvations started tú enter the ThirdWorld at the very beginn ing C'f

lIJe l'xl'illlSioll of cilpitalism. but the so-callcd process of "lIIodernizat.il'n"
, ,

ill'qllil"l'd its '"cill lIIollll'n1'lIl11only afl'('I" the Sccond World lViI,I'ar:d thc ensuill,!!

Tlw l'l'chlH,logies illt.rot111ccd in thc Third ¡vol'ld c!ul'ing tllat PI'l'('('~'~"

jI' ';"Ilsihl.'uscd. hcld also thc p,olllise 01' IIIO/"Cand bctter' distr'ibllted \,'('ill,'I1.
, I

T11i" \'¡," h(' e I eal' IY s e e 11 i 11 t:he i 11ellJS tria J j z ed e e un t r j e s; de s p i t (' f' he f;¡ (' 1

IIl:lt the I,¡¡sic cllal'¡¡ct'('I'istics of I'lte capitalist systcm have' IIl't cllilfll~('d, il is

lll"d,'ubll'dly tnw tltat thlO' bClIl~fits l'" increascc: productivity llave rcacl;ed the
.~~le¡11'III¡',jl'l'ity {~f tlJe populatil)1I rif' those sodcties.

I
The s;ulle can he S;.I i el

l'l' tll,' S,'ciillist C'oulltr.ies.' The r'csults is thiJt for thc fil'st time in

hisll)I',v iI sizabJe prll't of hWllanity has all its material necds satisf.ied ;11 ;111

;Id{'qll;' tl' leve!.

lis we aJl know, the impact 01' the new technologies in thc Thil'li World
I

',;IS vel'Y differcnt. Bcnefits have only reached privileged minorities, alld

tl1(' miljl'I'ity of the:' population Uves in condit1ons wh1ch are not much bctter,

élnd Sl'lIlet'illlcS worse, than beforc the beginning of the process of modcl'nizéltion.

The causes Ieading to the frustat ion of hapes in the Th i rd WOI"ld

n'lJnlTies ,1I'e mélny alld complex, but we may se,!ect for bried consideration

IIló1illly 111l'Sl~ most directly associate with the application l)f science and
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t("c1Hll'll'g'y for development.ive will refer specifically to Latin Arnerica,the

l'l'/1:il'lI slmlied by the p,'oject.

A Dalancc oC thc Past

It is not Ilecessary to describe in detail the socioecollonlic devel.opment

01' La ti;; tllllerica - alld most of thc 1'hird World - in the Jast decades. 1 t was

h" sed UPOII the evo I,ution of the developed economies, parti cul,arly \Vestern Eurape,

ill the Pl'st-J94S pedod. The success of the Marshallplan, alld the rapid

a~ceJeratioll of technological progress wereassociated in those countries

wilh a per'iod of prospedty wittlout precedent in the history of capitalismo

1'wo elemcnts - the influx of capital and the introduction of new

tcchlll' Il'g i es -' were adopted by the dominant classes of Latín America as pi 1. J ars

UI'l'1I which to sustain economic and social development. Besides the intrillsic

¡,¡dvantage of those technologies, and the pressure of the advanced countries -

bélsically through cxpanding rnultLnationals -1 to disseminate them, this

stl'atc,gy ,l,f developnlent offered two importaJit advantages. The first was its

silllplicity. It was the IIIcchaníc¡11 transJation of a conceptioll originated in

¡ldv;lnccd C<'lllltl'i es ,llId acceptcd on the bas is of its dem(lllstrat,ion effecL

S('Cl'lId. it secmed tl' ellsure ecorH'mic growth - its association with social

p"l',eyess \,'as taken fol' gl'anted - wi thout substantial changes in prevai I ing

Sl'l'j¡11 ,llId ("corll'lIIi~ stl'uctul'es.

rhe l'cslllt l,f this str'¡llegy are well known, ancl a few indicatol's are

C'1lt'1l11:1Jtl' desc.l'ibe. in general te 1'111S , the present situation. rhe GNI' fWI" carita

of IlJc I'('gi(lll was 10% lower in 1983 than in 1980. The rate of inflation In

tlJc IIll'St industl'Íal izcd coulltl'i.es of the regi(ln - Argentina, llrazil, Nexico,

\,'I1('::U(' Ii1. eh i le - have reached ~a lues wi tho.ut preccdent in thc pas t, ami the

(',ter'l1ill tkbt of the I'egion arnoulits to about 340 billion dol.lars.

Tfl(lse figures indicate only the overal1 sltuation, and do IlOt rC'flect

fIJe IlIl'sl illlportant n~slllts of the strategy of developrnenL During rnost 01'

the ~1l'I"i(,d \\'e are considering, ,the rate of economic growth of the countries

01' Ihe l'('gion was high: between 1965 and 1981 the GN!' of the reglon quadr'upled,

wlJi le tlH' eN\' pel" capita dllubled. Ilowever,the benefits 01' that sustained

gr'('wlh 1'C'ached (IIlly a III inori ty of the population, because the pattern of

induslTi;lI ization was lIlostl_y directed to the requirernents of a bouq~coisic and

a lIliddlc' class with t;he same pattern of consumption of thcir equivalcnts of tlle

advilnccd ('lll1ntries. TIJe rest of t:he populationwas, at the end of the period,

i n i1 s i t 11i1 t i ('n IH' t rn u eh b e t t e \' t h a 11 i 11 t h e p a s t •



6

TlIl' 1'l'iI~H'nS 1'01' tl1<1t fai lul'(~ have bel~n amp-'y discusscd in Lati"

,\IIll'I'iciI lIsillg differ'cnt conceptual approaches, the most impot'tant being depency

tlH'l"'Y. wlticlt places the lIIain cause of the persiste.nce of undcrdeveloprnent

in the' Thini \Vodd countries on their mode of insertion 1nto the inter'nati(lnal

('conolllic stl'ucture. As for the direct mechanism responible for the fajl_ure

it WilS. in (lur view, the incapacity of the countries of the region to adapt

the institutional subsystclII to the changes of the technoeconolllic subsystem

i"dllcl'd by lhe W¡lVCl'1' innlwationsl, P;lTticularly the.1'cdistt'ibution of incorne

<.Ino thc ¡"tcrnatiClnal.izatiCln Clf the cconomy.

rhe redistribution of incorne in the developed countries as a

consl~qu('nl'l' of the i ntroduction of the masspt'oduction technoJogical style

had t\"l' rna in effe'cts: to cnlarge eno/'lnous I y 1 nternal markets, and to change

tlH' pattenl of product dernand. rhe market that previously was di vided betwcen

luxul'y and staple gl~ods evolved to lIleet the demand of the rniddle income

s('etOl" IVIJic'h, incl.uding the middle cl.ass and a considerable proportion of

the wod,l'r's. cCllllpl'ised the lIlajodty 01' the pOJ)Ulation. In Latln Arncrica thel'c

\,;I,S IWSil!,1lÍficant 1'('dist1'ibution of income; in most countt'ies, on the' contl'ar'y,

t-"~'r'~' II';)S;I l'l'nt,illlWllS conccnt,"ati('n l~f incolllc in the uppel' classes. 1'11" 1lI0st

ilJlr'~"";llIl t'l'lIseqlle'lH'l' 1""Cllllthe POi/lt of view ?f the productive stl"UctUI'(~

11,\:,111;11 tlll" dl'm;tlld I'l'I' Ill'lI-staplc f~l10ds call1e,only from tfWSI' minllr'itics (,ilb

;111 ill('~'IIll' ('qllivall'n~- to upper" and ,"iddl.e classcs of the adVilnced cOllntr'i(~~;.

Tlll' ¡'('slIl, \\'as tll"t' the pattcrn of pl"odllction W"lS not detenllincd by tilc

d~'III'\lId l'l' tlll' lIIajt'I'it-y 01' the population as was the ca.se in t.he advilnced

Cl'lllltl'il'S. but by tile demilnd Clf tilat pr"ivilegcd minClrity. 1'hu,s, the illlit;,liv('

styl~' 1.'1' illdllstl'ialization, witlt tIJe concoll1itant massive and apparentl.y

illdi';('¡'illlill;I1(' t.•."ns"el'cnr(~ 01' tcchl1(1log)', was not a conscqlll'IlCe 01' t'('rhlll'Il'I~ical

b;ll-klldr-dll(,ss - ('vcn with the sallle basic technol.Clgical clernent.";, the composit.ioll

1.'1' tlll' rill;11 goods "package" coul.d have becn different - but rather" a

1'('sp('llse t l' !-he pattern of product demando

The internationazal'ization of the ~conomy with the rapid expansion

Cl1' tl1e rnul.tinational ente1'prises, and with the intercountry trade and

i nVl~stlll(,llt' n~gu] ated by i ntenlat i onal agreemerlts, generatcd a new si tuat ion

in \"l'l' Id eCl~nolllj c r'e l.ations. rhe -insertion of a country in the world

sys (cm di d /1l'tdcpend any 111(1l'e sole1y, 01' almost solely, on the market forces ~
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Cl'ntl'l,llcd flllloamentaUy by pl'ivatb enterprisés - but al so on the b,ITgaining

cap,lC i ty of the natioll states. Most of the Latín America states were,

;llld alOC'o illlTillsicaLly weak., duc basically to the lack of socIal consensus.

Bcsidcs. tlll' I'llling classcs,\vhosc vcsted :interests were art.icu.!.ated with

"l"'l'i,~1l illtC1'l'sl"s, Il"ve' lackea the ~1l,1itical will to fight for a more equit<lbll'

IVl'rld on!l',', Ihe only clcmcllt th;!.t (,('llId have countcrbalanccd, at least

partia.lly, tlle superior polítical and economic power of the advanced countries.

Tlle natu)'a 1. ,'esult of that unequal' struggle has been dependency 01' "ncocol.on1al ism" •

•\ NcW' SltCJI.U-U:ñuug Poi.lllt

SUIIllllillg up, it ís clear that the wave of innovation assoc.iated with

the prev i ous long cycle fa.iled to generate more and better di stributed

wca.lth in Latin AlIler.ica as it did in the advancecl countr.Íes. As a consequcnce,

whi le tlle developed countríes are entering a "post-industrial" era, the

coulltries of Latín AlIlerica - as well oí the:most oí the Third World - are

n'cC' i v i IIg Ihe i Illpac t of the tlCW wave w.Íthout having rece i ved the benef.i ts

01' the PI'C'\!i ous one, 01' of theindustrial revolution more gencrally •

.Lat in Alllcrica confl'onts now a si tuation which leaves Ji ttle room 1'01'

tlH' supcd' i c ia 1. ('pti lllislll p)'evalent at tlle" beginning of the post-war ped od.

TIlC' previolls strategy of deveJop~ent based on the massive influx of capital.

;1I1d tl'Chlll,ll'gy 1s nolonger viabJ.e. Desides the externa.!. debt, which makes

"l'I'Y difficult fol' thc region to .illcorporate more foreign capital, the Ivol"ld

n'cl'ssil'll is a fundamental factor in restricting the tra.snfcrence of ('apital

1"'l'llI t Ill' ('('nt rOl' tl' the P('" i pllel'y,

Tl1c alH've analysis IlIay <ll'pcar' to be a gloomy pictllrc of the futll"C

"111 ji i:-; Ill'l '1Il'<l1I tel lw Sl', 11.s IlIain objcctive is to st"ess - alt:hl'"!!lll

il 111<1)'IpI,k r'edllndant" - that. the inco)'po,'ation of the IW'" tC'chnoll'r,ies C;lIl

l'lIly hl' ;1 P;I,'t l,fa. global SOCiCC('lll'mic, poUtical and cultur',,1 st)',ttl'!~Y.

lI'irlil'lIl 111<11widl'" sl-ratcgy, lhe incol'po,'ati.on 01' the ncw w.ave 01'

irllll',;,I'il'11S lVi J I have the same fatC' t"hat ha.d tlle prcv.ious l'ne.

JI1 l)Ur view a prospective view on the impact of the ncw technoJogies

Shl'IJl.d st';u" 1'1'0111 two basi.c pl'cmiscs: thc f:irst one is that thc .impact
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('1' thc ncw wave of innovationson society can only be proporly evaluated

in thC' cont:ext of the pr'esent worJcI crisis" 01' better perhaps, process 01'

tl'<lnS1'onllation. The second premise, closely related to the first, is tltat

tho character 01' tite social impact is not solely deterrnined by the nature

01' tho tochnologies but aLso, and mainly, by the socioeconornic and cultural

str'atC'gy ;rdoptod to incorporete 'them.

In relation to tho crisis, tite fact tltat the wcLI known Kondraticv-

-SChlllllpctl'I' thcory )'o1'ers to cycJ es, to a recurrent phenomenon, st imu Lates a

d"ngC]'l'lIS tcndency to predict the evolution of the present crisis on tho

b;lsis l'1' P;ISt C'xpcl'Íence, particulaJ'l.y the crisis that culminated in tho

IoJO I s. Th i s <lPPJ'oach daes not take sufficiently into account the fact that

thc P"l'('CSS of change that each 'crisis represents has an specifity whic.h

c;]nl1ot be understood simply in tCJ'lllS of incremental changes in a constant

sC't (,f IlIl'n~ 01' lcss qUHnti fiable variables; There are elements of

disCl'ntinuity tha.t; although difficult to quantify, play an essential role

in tho cvolution of the crisis.

In our l'pinion, thc lIIain cLcments that dlfferentl"

cl'Ísis fJ'om tho pJ'cvious anos are the fallowing.

the prcscnt

TInc IJimcn-gC'lIDce of the lbñnll l\iIoll"'lllll: In the thirties the wor 1.d was broad ly

diviC!cC! into tho countries we call now developed - basically Europe, USA,

C;lI¡;¡c!" al1d Japan - and a vast congloll1erafe of countrics, most. of them coloides,

"'ill1 I in.le p;u,ticipati('n in thc worl.c1 structure of power', and Ivhose economic

1',' le I,';rs t" CXpOJ't raw lI1aterials, and to lmport manufactures 1'1'0111the.

indllstl'ial powcrs.

The Th.ird World - a result of the past-war organization - .is now

.111;rctivc pJ'otagonist in thc intcl'lliltíonal scenarlo that cannat be disrcgardcd

hy tlH' hig powcrs. SOIl1Cof the lI10st important políticaJ. evcnts of this ccntury

dlle tü thcir short or long term repercussions - such as the Chinese and Cuban

J'("\'"llItil'ns, and thc Vietnan war - have had as protogonists countries of the

Th ird lÚ'I' Id. Central AlI1erica and thc Middle East are only two exemples 01'

l'l'~il'11S l,f the 1'h ir'd 'vorld Ivhose problems cffects dircctly or' indirectly the

"'('I'ld Pl'I"(,I' structUJ'C.

F"l'm tl1e pl,i nt of vi cw of the warld cconomy, thc Third \Vor! d i s

;lls,~ ;1 l)J'cselll'c tllat cannot be ignored in the way it was practicall.y ignor'<'d

in tlH' tl1il'tics. As it is we!.l known, the cnormous external. dcht of thc

dC'\'e I"p i 11,1:';('ountr' ies i s one of the determlning factors oi the future evo Lut ion

(,f the intC'I'nélt il'nal finandal system.



lRDc EJIIlCIr~CIl1lCCfOIf ItllncS""CD..iII.J!.is1tCmJllm1t:Jrñcs: In the interwar per lod the on Iy

sl'ci,llist l'l'untt'Y in thc world was thc Sovi!et Union, rel.ativcly isolatcd, and

Idth liale dircct infJuencein the power and economic structure. Now the

Pl'st-I,'al' expansion of thc Socialist block in Europe, the incoporation of

Chin,I.-lwsidcs slIIallcl' count"ics slIch as Cuba, Ethiopia and Vietnan has convct"ted

tIa' sl'ci;llist worlel in a critical elcment in the future evolution of the

in te 1'11<1t i l'naJ sy s tcm.

The prescnt process ()f change in the Soviet Union and pl'evious

cvents in C'ther socialist countries are cleal' manifestations, of a pt'ocess of

illh~),lIal cvolution which:is not I.css important because it is only sporadical.J.y

visible. Ilesidcs, thc growing trade relations not only with Western Elll'ope,

but also with othcr regions or tountries, indicate~ that the presence of

the soci;ll ist world increasingly transcends the purely polit.ical and mi litary

s ph C I'l~s .

Qucst ion ing of thc plrif~seUDttwaD.UJlcsI{J\f IINcs1t:ennSiOlCie1l:y un t iJ no rnore

t!J;lIl tlvO (11' thl'l~e dccades ago thcl'c was the generaJ feeling that the
p'"l'CeSS (,f Wl'I'ld llnification iniciated by:the expansion of the westet'n

f'l'\VCI"S, <lnd enol'lIIollsly acccleratcd aftcr the war, mean essentially "Ivorld

I\:('stel'niz<ltion". The cololJiza.tion of most of the world, and more rccentl.)'

tl1(' l"1(' 1",1)' tt',lnsfel'cnce of techlH110gy and the di ffus ion of western styl e

illslltl'Íali:.at.ion wit:h its illlpLicit cultural values, seemed to condemn to

alrnost conlplete obJiteration the achivem~nts of other cultures.

Th is P"occss 1s starting to change, firstly becallse the Westem

I\'('J.Id has hcgan tC' ha ve sed ous doubts about the soundness ans raC"Í ona U ty

(,f i t s OIVl1 cl'nccpt i on of progress and de~elopment; in i ts search for

altc/'Il;ltives it is becollling awarc that other cultures can perhaps made decisive

Cl'ntl'ibut'j('IJS to a lIIoreintegrativc, less reductionist vision of the world.

Secl'Ildly, beciluse thc other cul.tu,'es have started to asscrt their oIVn idclJtity

amI tl' I'eject a suppC'sedly un i v'ersa.l. concept of deve.l.opment which does not

takt' inlo accC'Ullt their own specificity.

InItCD"lUáDltÜ""lllI.iII11I11Icll1llULill.H1l:y:.The rnagnitude of the gape that separates thc developed

Cl'lllltl'i('S 1'1'011Ithe so call.ed Third World have never been so great in rnodenl

histl'l'Y. I\t the begilJlling of thc western expansion, with the ensuing PI'OCCSS

01' cotonization, the average material leveJ. of living of the popuJatiC'1J 01' the

cl,lll'ni::('d coulJt,'i(~s \vas not much lowcr that that of thc European countdcs.

Now thC' difference, measured in terms of material consumption,is of the order

l,f 1II00'e t11il11ten t.o one. As .importal1t.or lIJore than lts numcrical valuc,

howcver, is the qual.itative change being p~oduced in the character of the gap.
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,\t the elld l,f Lhc SeCNld lVol'I.e! War', the devclopnwlll: objcctives l,f

h\"1h ('ell!";" and J'l'l"ipllC'J'al cOllntr"ies WCJ'C; to a certaill l'XtCl1t, sirnil.ar',

JII dC'vell'r'l'd COUlltl'ics, particular'ly in Western Europe, poverty was sti 11 a

f'1"l,hl('III, ilnd p,lI"t l,f Lhc fll'Plll;ltil'll had 110t )'cached :UI adequate levcl (d-

~;;It i:Jill" il'll l,r il:; rlllld"lIIl'lltal IH'l'ds, Sl'l"vicillg t:lH'Sl' Il('('ds W;¡s tll<'I'l'(I'I'('

a Cl'IIIlIIl'n l'hjec ti ve of devcJopcd and dcvelopi ng countr.i es al i ke, al thollgh ¡'hl' i "

st;ll"ting pl,ints wel'l~ different.

Today that situation has changed radically; for 1II0st Third Worl.d

cOllntl'Ícs the satisfaction of the ba.sicneeds of.a. great part of their

pnl-'ulatioll - in other words, the attainl11cnt of the benefits of the industJ'iaJ

sl'cicty - is consi del'cd their fundamental objective. The central countrics.

1 I d 'l' ' b" '11 d h" 'd '1 ' "l'n the l't ler JalJ , are enterlng w la.t :IS clng ca.,.e t e post-In ustt'la, socJety ,

a stage of deveJoprnent whose probtematique 1s vel'Y different frol11 the one the
dcveloping countries stiJ.1 co~front.

As it is well known howevel', hjsto~ical changes do not follow "('guIar'

l'h"I'lwll'.1.';ical sel]lwnces; there is al.ways overlapping a.rnong thcrn. TIJis jrnplics

that the developing countries,' although they have not cornpJeted the prE'ViOllS

stagE', IdU. nevcrthcless l'eceivc the impact of the new one. In othor words,

thc)' wi I I have to confront problerns fal' more complex that the ones fating
tJ1l' aclvallced countries.

lhc INicl¥'\\fóll¡;e of lnQnnowa.tiollDs: The new innovat ions belong to sevC'ral

l'edll1l,II'.!.;ic," fil'ld!> - rnicroelecU'l)nics, hiotechnol.ogy, rn<lt;cl"ials, cn(,I':~~Y _

1'1/1 \dli! f !~i ves 11)(~11Ithc char:tc'tCI' 01' a "wave" i s thc faet tita t they tC'l1d t{,

be 111I1111:111yill'ticulatecl into a "cluster" which defines a Ileh' glo!l,11

of the ClllstCI", tll(~ l'lll' \dli,,-'h
dl'lCI'IIIilll'S tlJ(' ch;II'actcl' 01' th(~ Ilew par"adigm,is rnicr'(\cl(~ctl'olljC!:;.

rhe dOlllillallt. char<Jctc.-istic of the new wavc is that its irnpact

S('('IIIS ll' 1)(' more i IIIportallt to the organ i zat i on of produc;t ¡o".. t.he I.abnltl" pl'l'cess.

;IIld lhe sl'eL" divisjoll l,f' labour", than to the general pr'ofilc nI' the

1,,'\'<1111'1ill' SyS(-l'lII. The IndUstrial Hevolutil'n; wit.h tlw rir"s1: gr"('<l1: 111('11('111

"';11(' c,r l'l'chlloll'gical inllovatioilS and the crnergcnce of the fH'ol.etal"j"l.,

el'IlSl,1 id;¡ted thc capital ¡so economy, and changed Wester'n socicty. The

SlIbS('qU('111 techno I.l'g i ca J wavcs chilnged the whole profi le of the pt'oJuc ti ve

system. hllt did 110t alter signiticantly the stl'uctul'e of capitali~t society;

this 11l'lv IvavE' wi 11. affect the very basis Ol the industrial society, as can

he secl1 by clmsid(~,'ing brieny the prt'cess of automation and robotlzatioll.

111 all ml,dct'll societics access togoods and scrviccs Is conditioned
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C'SSC'lltj¡llly by wagcs in thc widest sense: the rCllIuneration of labour

ill ,IIlY l,r i ts 1\'1'1l1s. In the futul'c this central. roJe of wages wi 1.1 dC'crease,

fi I'sl'ly lwcause one of the consequences of autoruation, by eLirninat.ing most ,iobs

which dl' 1l0t. reqllil'c "non progl'ammab1e" skills 01' creativ'it.y, .wil.1 obl itcl'ate

111.'S I sigllific,llll' f"l'I'II1S l1f hicnl.lochy 'ill tlw I.abour proccss; sccondly, bec<luse

din~ct par't.iCipat.ion in the productive systcm will become a dim.inishing

fl'<Ictil'll of total human activity, and so its importanccas detcrminant of thl~

distl'ibution of goód and services w111 begreatly reduced.

The tl'iUIS i t ion to the new "mode of production" wi 11 undoubte Iy

Llke a longe time to be cOlllpleted - of the order of one 01' two generations _

b1l1 i1s f"i"st cf1'ccts an~ alrcady with uso The problcllI is not whcthe,' 01'

Ill't tl'aditional fOJ'llls of wo1'k <ind elllp10yment will'be abo.J.jshed - that challge

is illher'C'llt to the t1'ansformations induced, by the new technologics _ but

I',lthcl' tlle way in wllich they wL11 be abolished.

Tloc IInn,ilriOlD1lIlllCIID!t,¡¡¡1Lillllit:s: rile conscient.ization that natural 'resoul'Ces and the

l'lIvin'nlllent constitute absolute Jimits to economic growth onl.y appeared in

I he dC'cildC' of thc s ixt i es. \Ve 1010W now that material cotlsumpt i on cannot grow,.'

¡lldcf.in¡t~Ly witllout taklng into consideratlon its effects on the cquiJibrium
01' thc bil'sphcl'e.

That awareness, howeve1' ,is not reflccted at the 11ighl cvels 01'

s(ll'i"I decision lI1al<itlg wherc a deep éllllbiguity preva.i.l.s in I'elation to

l'llvil'('IHlIl'lltal poi ¡cíes. Nevcl' in historyhas mankind had the capacity t.n forecast

tile l'l~suLts of its élctions as .it has to day; the enormous amount of infonnation

i1CCUIIllllilted at woddlevc'l by national and internationa! or,ganiza.tions.and

I-h(' mo<1CI'1IIIIcallS tll Pl'\')~~ess i t, lIIakes i t possible to have, :if not an

¡ICCUI,,,tl' long-term picturc, at least the general trend of sorne 01' the va.•..iables

,,,fli ch Cl'lld i ti llll (lUI' futul'e. Yet, there has probably never been a gr'eatc,'

inCNlsistl'ncy betweetl a predicted future and the mea sures taken to rat'iotlally

Cl'l'l' with it. \Ve have becollle awar'e that the resourccs of the earth are finite,

hit w(' st i í I l'llllsilh~I' illdiscl'illlillaU~ ecollornic growth the univct'sa.1 panacea 1'01'

,,11 ('UI' social and economic diseases.

Thc lJl,co:sttlrlJl~ltii'elPiIn.u~lcarSystCJIII: All e1ements of the cdsis mentioncd aboye imply

the possibility of conflicts. The form é1.nd extension of those conflicts 1s

conditiollrd by thc fact that wb ha ve now a nuclear destructivc capacity ready

ll' be ti/'(~d equivalcllt to about a lIIiJ.lion Hiroshimas.
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T11l' cl"isis l,f the tlJiI"ties did not cnd due to the ;Ippl icatioll

(,r kt'Ylll'~;ian l'l"l'I1l'IIlic II1caSUI"(~S; it ended as a cOllsequenre 01" t.he Sccl'lld

l\l'I'ld Iv;,,". ti gll,bal war can also put an end to the pt'(~scnt crisis, hut thl'ough

lhe destTul.til'll 01' l11anking and 01' l110st 01' ,the biosphere in which we I ive.

lI'I1,"tl1,'I' tll(' rhysil',,1 "Illlihi l"ti"1I l,r l'UI" ,"aCl~ wlll be cOlllpl(,ten," 11(11dl'f'",

IWI 111;11'1'1'ver'y l11uch. Then~ e;ln lw sUI'vivor:;'l" hut <111 wc <1ssociatc tc'da," \>'Íth

IIlIIII;11li t Y and e iv i liza t ion wouJd have beentotaJly obLitcrated.

Iksides lhe cúntinously incrcasing danger of collective suicide, thc

cost l'1' the arms raee is one ,;of obstacl~s to the solution of the probJcrn

;lssC'ciatcd with poverty that effeet a great part of the worJd. In 1985 thc

~~Ioba I l11i1 ital'Y expcnditure - 940 billion dollars - exc'eeded the total incC'l11e
01' the rl'orest ha I l' 01' hUl11anity.

The fil"st 1'ive elemcnts wc have brief1y exarnined show that, if we
I .c('nsidcl" this crisis in the cOlltext of t:he thcory of thc eyc/iea! long wav('s

01' thc capitalist eeollomy, thc pl'esent crisis has a charactcr which rnakcs it

ve,"y di1't'crent 1'."l'l11thc pr'evious oncs since the beginning 01' the Industrial

Hl'Vl,lutil'lI. The Jast. two elel11énts - thc physical outer I,illiits and the nuclcal'

dC'stl'llctive system - show that th1S crisis has no precedents: for the fil'st

tillle ill histor'y, hultl<lnity can be destroyed by its own actions.

In conclusion we are in í.1.extrcmc'ly compl.ex situation: we al'e

cl'nfn'llt illg él futlll'c whose evoJution 1S ve(y difficult to forccast, élnd at

tlll' ,<;:1111\'t illle \>'l' lIe('d sOllle guides for' acti,on in ~ long tC"'1l !JOl'iZOIl, be'C:lllSC

h'l' :Il'l' :111':11'('th:lt 1'1](' only sollltion foro ou'r pr'esent prcdicaltlcnt is to 1'PI'IIIlll:ltc

:llld illlpll'lIll'nt altel"native devel.0plIIl'nt strategies, based on 0bjectives 1Ill'1-(, in

:1("Cl.'nl:lllll' with tfH' aspir"ations of the rnajol'ity of the population. and \;jth

tll(' l'l'S,sibi I ities and constr'aints posee! by the advancc of l'ur' sei(~nti1'ic :Jnd

tel'lllll'll,!~ical knowledgc, and of out' unders,tanding of the physical univcl'sc
ill h'hil'h \,1' live'.

\I'e lh, twt pretend, ofcourse, that to"stress t.he necd of long

Il'I'1I1 P"l':'f'l'ctive st'udies COlIstitlÜ('S an original proposal. T,he widcspl'(':ld

1"'I'l""I'! i"tl 01' IIH' iIllPOI"t';I.llCe (11' such t.ypc of work is dellll'nst,""ted by the \>'('11

klll'h'll Il'II,!~"tC"'" gll.lbal. fo.'ccasting studies iniciated in the 1,960's. ThCl'~ h.

hl'h'C'V£'1', less agreemcnt about wha.t type of prospective approach is real..ly
-- -- -. "'---"---- -=--'---- -

l'C'IC'vanl 1'01' thc pl'l~scnt situation of the worl.d.---"- ~-------- - ---
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The sC"'ies l,f Ii.)ng-terlll global forccast.ing started in the

I<¡('O 's \\'i th two n"n1Tilst ing vi ews of the future. H. Kahn' s The yeal" 2000 - A
[ipomcl,)or'k fop SpeeuZation on the Next Thir'tyYeal's publ.ishcd in 1967 pl'(~scnted

<In l'ptilllistic view of the futUl'e, without irnportant discontinuities 01'

qual itative changes.

Tha 'other curTent of tought in forecasting, instead of a future of

unend i nI; p.'Ogl'CSS, Sl'CS human1 ty rushing towards an a1rnost unavoidab le

caLlsITl'phe. In this view neo-Nathusian ideas are combined with the modern

concept ,of "outer limits". 1'h1s wOI'ld view has i ts Qest known advocates in

i\nnC' and Paul Ehl'lich - PopuZation Resoul"cesand envil"onment, 1970; and

,['he Poputation Bomb, 1971; J. Forrester - WOl"LdDynamics, 1971; and Denllis

~Iead"ws and co-worker's 'l'he Limite to Gl"owth, 1972. In those forecastings

th(' g.'C'wth C'f population and consuinption, with the ensuing pressure on natunll,

1'C'sourcC's ilnd the physical environmcnt, is 1eacling humanity to a disaster rcsulting

in il suddC'n dec 1i nc of popula,t i on and a miserab le level of 1i v ing for the

sllt'viv('l's. LargeJy as a l'cation to the "Modcls of Doom" sevcl'al worJd rnodels

appeared i'l the early seventies, the best known been the Fundaci~n Bariloche 01'

Lit ill ¡\1lI('I'ican Wol'l.d ~lodcl, and thc Mesarov1c - Peste1 Model under tht~

auspice 01' thc club 01' Home.

1'h(' secondc gencrati on of global long-term foreeast 1ng appeaTcd

at t-he end l,f tlH' sevcnties or the beginning of the eightics. 1'he most

impl,,'tallt é1ll1ongthcm al'e Intel"futupes (OECD), the Pr'esidentiat Report on t:he

year 2000 é1l1d thn Brandt Report.

Fl'orn the pl,int of v'Íew of the:ir basie approach,those global

fl'.'C'cast s ha ve been di vi ded i nto two groups: tendentiaL and normative. 1'he

fl','ml'I' de:-;lTib('s ,1 fH'ssibJe futur'e assuming the persistcnce ofthe m;LÍn
I

h'l1d(~lIci('s l,bseI'Vl~d é1t tite time. The normativeapproach pr'oposes él possibl.e

and desil';Ible 1'utun~. and intends to identjfy the actions required to go fr'oll1

,-he 1'I'(,sl'111 tl'wards 1hat futul'c. Wi.th the exception of the Uariloche study,

alllj¡,'se C'xplor'ations of the future are basica1J.y tendencia!" In thc1'PL¡\

pI'ojeet \Ve se Iect('d tIJe normaU ve appl'oach.

\Vl~can now make a compa:rison - froin the point of v iewof the i r

l,b.Íl'ctivl'S ;In methodolC'gy - betwecn what we can call the studies of tite

N"l'th. alld ,-he studies 01' the South. We cannot obv.iously attcmpt él detailed

ana Iys i s h('n~; OUI' purpose ls on1y to show the impLicat.ions of thc prospect1 vc

a ppn'lach <ldl'pted.



14

111 l'('latil'n with tIJe ThinI Ivorld, thc findings of thc for'C('(ISI-illgs

lII;llk in t\1(' Nl'I,tll al'c basical.ly coincident. At,the beginning; of thc next

l'enllll'Y tlll' g;lp bclwcen the I'ich and thc POOl' 'countries wi 1.1_ be grcatcl' than

lll'l\. ,'1' wi 11 diminisll marp:ina(ly .in the more advanced devcl.oping countrics.

Jnilhs"llIIc !Cl'lIlS, t'll~ sitll,¡t-ion in the poorest part of thc Third WOl'ld wi 11

I'l'l,b"bly \Vl'I'scn.

Tlle ma i n imp I i (' i t pt'cm i ses of the ~studies of the North al'e

eSSl'nt i a 11 y two: the f i I'st one is that there wi 11 not be essent.ia 1. changes in

thc pt'cscnt sl't~ial, amI intcl"natioll,d structure, a1though thcy admi,t som('

adjustmcnts, and possible challges in the pattern of distr:ibution of power among

thc ildvilnl'cd capital'ist countries. The second prem.ise is that the Third Ivol'ld

cl'lIntl'ies \Vi 11 I1l't pn,dllcc actions that can alter sign.ificantly thcir' pl'(~scnt

sitllatit'n in thewol'Ld economic and political power structure; in othe,' wOI'ds,

th(lt t-IIe futlH'e of the Third WorJd is a dependant variable of what wi1l

hal'Jwl1 in tlw ad val1ced countr' ies.

In thc studies of the South thc basic premises are differcnt:

tlll'Y 51:at't 011 the assumption that the present crisis far trasccnds thc ccon('lmic

and tccltnological dimcnsions, and question the very basis of the present social

amI \\'l,t'l d onler, i nc (ud ing i ts underlying values. As in all per iods of

tr'iltlsh'nll<ltion a widc scope of nClv options is opened and they ('Iffer th(' Third

\\1orld cl'utltr'ies the opportunity 1'0 actively,participate .in the construct10n

l,f ;1 11('''' <ll1d mOl'c C'qllitahle wOI"ld onIer.

11' 11iIs bel'll aql;lled that ,111,esent1al differencc bet\\leen the 1.\"0 f-TOUpS

l,r :--:llldic':. is th;lt I'lle OtlC f,'olll tIJc NOI,th takes as a basis obsel'vabl(:~ PI'('~_I2!.~~

~_I~~'..'.~_I..:.",;llld SO is "l'bjective",i.c.,do t1otil1tr~oduce scctlal'ioes based

I'tl sul',kl'I iVl' val,'I,;,tiv(' ,illdp:cmC'tlt-s, as would be the casc ('1' the South

:--:llIdil's. '\\, I.hal ('xtl'tlt this aq~ulIIl'tll is valid ?

1n tlle stlldies of the Nor'th the privileged vari.ables, the oncs

that d('tcl'lllinc tll(' stat(' t,f the Syst(,lII, are lIIilinly economic atld tcchnol_ogicn l.

ilnd tlle)' C;Jl1not pép t;(' intt'oduce ,'adical changes, 01' discontinuites, in

tl1(' 1~1\,b;" l'vl,llIti('lj l,f thc social illld .int(~rríiltil'n<.11 systC'fIIs. n('<;i<1C's, ;lnd IIIl",;t

im['I,,'t";1I1t, tlll'se vari;lblcs ;u'e 1'0 a gt'cat extcnt controlled hy thc adViltl('cd

Cl'llll!I'ic's, ilnd are amcnabJc 1'0 quant,itat.ive treatment. So through <In adcqll,ltc

infl'I'lIIiltit'll on thcir vaJues and tendcncies, the North can expect to maintain

il I'cns('nablc contl'01 over them even in situations of rapid changc.

1'0 incorporate the possibility oftransformat.ions tha.t can alter

thc "tcndt:'ntial" future, it is neéessary to consider also the soclalacto,~s,

ill\'l,I\"('d - \\'ItiC'1I ill'C the ul.ti,lllate agents of change - and this is what thc South
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1'1'I'Slwl:lin' stlldics dI'. ]n thc ll<td1oche Hodel, .thc ¡:lI'op08cd S('(:il~ly is

slIl'l't",('d lt' l'l'I'I'I'St'nt th(' ",ill amI aspirations 01' thc IIIi1.jl'l'it.y 01; !.II(' 1'1'J'lIlation.

TI1(' 1'I'L\ J'1'l';ic,t, based on sl'cioeCOIH'mic sccnarios, sclect.s dcsiJ';lhl" 0l'til'11S

;lllll'11/!:tlll' I'ang(' 1'1' possiblc futun~s detcnriincd by the íntcl'play of the sl'ríal

;ll'!'I'I'S - Ilil!'il'nal <ts ",c1l as international. - invo1vcd.

lt is cleal', thcrcfol'C~, t:hat a cl'ueial dif1'erence bet'''ccn thc tl"O

gn'lIps l,f st.udics I ieson the choice of tI'erids - representcd by val'iables -
I

ami th;lt selection has to be expJained by factors other than whether or

lH't tlll'se ;JI'e obs(,I'vabl e 01' "objecti ve".

In ('UI" vicw t.lte sel.ection 01' var:Íab1es is mainl.y dctcnnined by

tll(' 1'<.l,t. that th(' countries of the North have a privilegcd position in the

Pl'l's(,llt Wl'I"1d ('nIel' , and so i t i s on1y natul"a1 fol' thelll to avo i d 01"

lllldcl'stimate val"iables - over which they have 1ittle contro.l. - that can alter

;111 ;lIr(,<tdy unstable situatiol1. In a position of privilegc, any changc is

potcntially dangerous, and to ignore, reject, 01' minimjze it, has be en a

I'CC\lITcnt. attitude a11 through history.

lt is cl.ear then, that the basjc approaches followed in the

studies 01' the North and the South are not so different as they seem to be.

FOI'Cc;lsting, starting 1'1'011Ithe specific c.rcunstances 01' 1ts authors selects,

lh n'lIgh thc cho i ce of var ia b le., one 01' él set of options ilmong a whole I'a.nge

(,f I't'SS i b Ic flltUI'CS. 1'0 assumcthat present trcnds will continue .in to tllc

fUt'Lll'C ,dthollt significant changes .is, in present circunstances~ al' least

;I~ "nl'I'lIlilli\'C'" 1'1" "slIbjC'ctivc" as te' assumc that thosc tl'cl1ds aTc lH't "i:lbl('

111 tht' It'llg tCI'I1I PCI'spcctive, and consequcntly that thc cI'jsis havc. , ~
de,gl"C'cs (,1 11"C'C'dc'll",hich ;IIIow fOl" a multiplicity of possible futtll'('s. 111

bl,!h C;I~;\':--;1-\1(""(' is ¡¡ c1wicc ~,f a futun~: thc basjc djff(~I"{'nce bet,l>'ccll

'hl'llI i s 111;1t in tlle case 01' thc NOI't.h t.he se Iected futul'c i s the cont i lILl;lti t'll

1,1 !lIt' r'I'('~;I'IlI- tt'IHIl'lIcics with thc minimum possiblc dcgr'cc ('1' dW.tlp-;(', ",hil€' ill

!.11l' (';IS(' t,1 tite SOllth it. is assLlml~d tha.t cont:inuat:ion of t'he pr'esellt. tl'Cllds

i~; IICillll'l' vi¡¡ble, .1101' dcsirablc, allli a viable and desirable scerl:1r'i(, is s('IC'cted

¡¡11I('llg;1 1I1111tiplicity of possibJe options.

TltcrC' arc 110t "objccti ve" vis i.olls of the futurc ~ becilllse

tla'l'(' is 1ll'1- él pl'(~dct.ermined flltUI'C, there 'are on1y options. Prospcctive is

:lS 1I1111'h;1tool. 1'('1' shaping the future, as 1t'js an i.nstrumcnt 1'01' cxplol'Íng

it. Thi,o.:;means simply tha.t prospective is not rnerely a theoret1cal cxcl'cise~

bllt is ill\\;IYs 1'C'I"rt'I"IIICd - impl icit.cly 01' :cxpl.icitcly - as él guide f(ll' action.

Final.ly, we do not want to lea.ve the impression thatw-belicw that

('ni." In tl1(' TIJil"d !Vor'ld Js guestioncd the viability and dcsirability of thcpl'cscnt
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1"('I"ld ('I"d('I". In tl1e rn~violls .lnalysis tl1en~ are unavcddable simplificatil'Ils."

tl1e 11I1'S1" jlllp('I"talltolll~ being tlIe apparent cl.e,u' cut division betwecn the N('t"th and

S('lltl1 visil'l1s (,f tl1e world. Th,e attitllde t()war"ds tl1c flltlll"e elll1--(,di('d

111 1"111'NI)I"lh stlldies i5 fal' from being univer"salJy acccpted in thc dcvel0pcd

l'l'llll!Ties. 'fllel"(, is ill1 imp()I'tant P;II'1: of tlle popul.at.i()li - p.U"ticlllal'ly

sjl.':l1ificlt IV(' in the younl.': gencr'ations and among intcl.lcctllals - that stt"()n,gcly

qllest"jl'ns tl1e vjsion of the world illlplic.it ;in those pr'ospectivc 1"01'1<5. In a

IIIl'I'(' gelll'I'(I1 I ('ve 1, that cont:estatol"y att.i tudc 1s one of the basic e I.CIIlCllts

of tl1e ccolo~ical", peace and feminist movements - and as we al.so know,

él most important part of the literature on alternative futures .is being

p,"(,dllc('d in tl1e deve 1 oped countri es. We used those stud:ies as rep,"esentat i ves

of tlH' Nor"tl1, at the risl< of oversimpl1fication, because thcy refl.ect the

positil'll ('1' a great part ,of the upper levels of pol.itical dcCÍs.ion making,

tl1(' ('n('s that have a central rcsponsabi.l.ity in the shap.ing and maintenance

(,f 1'11l' pl"esent wOI".ld order.

TI1(' C('I1I"-;11 fe;lttH'(~ of the adopted' lIIel:hodo 1 o 1.':Y is lhat tl1(~ fl'alll(, ('('

l'('I'(,I'(,IH"(, 1(11' tl1(' fonlllllation of th(' sc.ientific élnd techlwloc:ic.al stl'ate.'!,"

i.'~ IIJ(' H ;111\1 n d('llIilIHI (,f t"~' desit'ahl(~ society. This l1Ie,UIS t"h;lt t-I1C H ill1d n
I'l' 1 jI'." :-;l1l'lIld 1I1)! IH' dl'h'''lIIilll~d solely by spl~ei ríe problclIIs, ot' "r(',,~; (d' '1'1'l,hll'III~~,

I'l's('d I'y tlll' teclJlll)I('/!.ies lxn"::!e hut al.so, and mainly, by the

Sl'l' i l'('("('/11'II' i l", po lit i ca I and cu I.tul"a I goa.l s pn'poscd by the c1H'scn Sl'(" i l~ty.

lIJe' "1'1))'('''cl.1 i IIIpI j es tl1(' f'o 1I ow in~ sequcnce 01' ~;t('ps:

;tl lkrinil il)ll of t'he dliu'actcl' of the dcsirabJc society; b) idcntil'ic;¡t'.i~,t1 01' f'he

(,I)still'I('s ("() the i1tt"inclllent of thc Pl'oposcd society; e) f()r'IIl11latj('n of a

';l'l' i 1"'('('11,'"1 i l' "lid PI' lit i ca 1st t";tt(~I':!;Y rol' t:hc Ovet'colII i ng ()f 1hose (,11...,1';1(' I ('~;

dt dl'!(,I'lIlill;lli<'11 01' the scicntific al1d tcchnological dernand 01' the str"ateg.\'.

Tl' solve the d1fficul.t probJ.ern 01' r'each.ing a general. agreelllcnt ('11

",h;ll lIle;lnS ;1 "viable éllld desirable society" we decided to define th(' desirablc

s('cil'ty 011 1'he basis 01' a fcw normative characteristics which can be called

linv;II'i;ll1ts". in tlw sense tl1at if any one of them is not prcsent, the society

is tll't dc:-;il'i1bl.c. Tl1is allows 1'01' i.1 lIIultiplicity as socictic5 which are

des i I"a b le. IV i th1 n a wide spcctrurnof cultural and organizational di fferences.

Tite illval'iant citaracteristics we adoptedfor thc dcsirable socicty

<lI'l' fhe f()II()willg.
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Essenl-ially eC]u,1I ital'ian in thc al"(;l~SS to good ¡lIld sel'viCt's.

_ Participative: all melllber have the right to paTI-ieipate in tl1('

s,)C i ¡JI dcc i s i ons at all. lcvc I.s.

;\lIt-l'I1l'IlII1S (Iwt "lita I'qll i e).

J.ntl'Ínsically compatibl.c \Vith its physic:al. cllvil'onmcnt •

The exact meaning of those invariant elements, and thc1r f'orm of

implemcntation in the proposed society, \Vill be elarified I.atcr on in this

The aboye characterist.Ícs may seem too general, but they are enC'lIgh

to dl'fiIH' ,1 basie typc of society and, more important, they represcnt ~oills

shared bY the majod ty of mank_ind. They are what can be ealled first order

Il'l1,g te1'l1l gl'al.s whic:h cOlIstit.ute thc frame of reference fOl' the fonnul_atilm (1f

tlH~ sl1('1'I" alld mediul11 tC}~111objectives. Those objectives could vál"y gl'catly,

clep('nd ing 1'11 the national 01' regi 0lla1 conditions and on the seJectcd stl'ate.e:.Y,

bul: thcy shoul.d fullfil the requisite of contributing - 01' at J.east not

hindcring - the final attainement of the first order goa1s.

An il11portant point, fin"lly, 1s to see to what cxtent thc prep0serl

SI'C ¡el.\' I s compa ti b Ie with the type of sodety that could emerge fl'om the

Ive' ('.alll1C't dcscril1C' that- possibl.efutul'e socicty, but IvC call, ,11- 1(',ISt,

11;1\,' ;¡~'_"IIl'I'al idea of-Ivhich could be their main conditiollant.s. 111 (~UI' l' P i u i('11

-- TlJe con\' i pnt i zat i l'n dIal the néltur'a 1 resoul'C:cs and thc ellv i '-('I1I11('I1f'

('('11,-;1ilute "bsoJutc I imits to ecollOlllic gl'lwth implies the n('cd to put ;1 ('('i I jn~

1-,' 1I¡¡ltel'j;" Cl'IlSUlllption in a not: distant future. In a,l'casonabl_y equit:dJlc

\\('I'ld s"l'i(,ty t-l1"t I imit-<Itioll dl'('S lJl)t mean a "POOl'" society - in tIJe

1'I'I'S('Ut IIlcaning oí' the tenn - but rather a society austel'c 'and careflll

ill 111(' 11:;\' {,t" lII"terial gl'ods.

- The ex i stence of an upper -1 imite to IInteriaJ consumpt i on i mp I i es tIJa! l.'n I_y

an eljll<llital'Ían socicty can be stable, because that restrict.ion would 8holl' ,leal"ly

the falla,y 01' the present il1uslon that ine'quality at the social a.nd intel'l1atÍonal

I ('VI' Is c¡ln be ('orrected simpJy trough lnd iscriminated economic gro\\'th.

- The cl'lIIbination of él limit to materia.l consurnpt.ion with a \Vave l,f

tl'clllll' I ,,_!!: j l',,1 innov<l t i l'ns whose lila i n conseqU'ence 1s that cv('r'y day \Ve need

less lalwl' tI) produce the samc allloullt 01' good and servicc::;, Icads t.o a s\1cicty



"itb ilHT~'"sil1g cl'C'ative freetillle, tbc gr',ldua'l obsol.escencc 01' salar'y ,lS the

('~'1111.;i1 "I~'~"h<lllism ('1' dist.ributioll ('1' tlle sodal product, alld t.o a n'f('I'mll!:tti(ln

~,f the 1'1'1;,1 i~'nship twtlv('CIl empl('YIIINIt: alld w('I'k.

- Tbe Ilecd to c(,ntl'ol tlll' ellvil'OIlrllellt at él the planctal')' I~'\'(~I.

tire .!.'.nwill,!.'. int.cl'llat.ion,llizatioll of thc economy, alid the tcchnological

,,<1\'" 11('('S p,II,ticul;I.I"ly in t1w arcas of informat1cs and commllllicati<'ns-

¡mpl} ;) dYII;lIl1ic pr'ocess of world uni fication.

lhe s('ciety proposcdby the MED - equalitarian, participatol"Y,

11<'11C('I1Sllmcl'ist, intr.insically compatible with the environment, with crcative

ut i I i:.a ti ('11 <,1' the. free ti me, autonomus - not onIy does not contrad j Ct thc

ab<'vC' detcl'm i nants, but 1s the type 01' society best adapted to them. Jt ¡s

;1 dcsil",lblc society, butit is aJso the society IIcccssary to confront

cJ'('¡ltively the prescnt crisis.

The fact of the proposed society being possible, deiirable and

n('('CS5al')' doE's not mean; obviously, that its impIementation would be ('asy

It ('('uld pn'd~llI¡jnate the alternative represented by the prescnt trends, with

;111 illCl'C;)sing aggravation of the social and internat.ional confLicts.

Thc m('s t rll'oba b le outcome wou Id be a nuclear catastrophe in the near 01'

m('diUIIl t"('I"1I1futurc, ('1' an ecological c()l.apse 1n a somewhat l1Iore distant

tilll(' h\II'i:'~'ll. Howevcr, the growing awarencss at world levcl that thc socicty

¡llIpl kit in tllc pt'csent trcnds i.s not viable, suggest that tnljectol'Y. is

Ill't <l." llll<ln,idabl(' as s('lIIctillles it seellls t(' be.'

I'PI' tlw f<'I'llIulation 01' the H and D strategy we c<'llsidcr tw<' st-;rI:!:(~S

ill tire ('I'<,lllfi('1l ('1' tire pn'poscd soci(~ty.

II 'fhe pel'iod 01' tl'atlsiti('Il: the objcctivein this stage is t('

('I.(,<lf.(' 1.lll' Ill'CCSSill'Y p,'ccon<iiti('lls 1'\'1' the actess to the nc\> s('cicty. T11l'sC

l'I"('('\lllll i I i \'IlS al'e IVr\'r'n'li to two bas i careas:

;r) lhe ins('I,tion 01' Latin i\llIerica in the intcr'national. cOlltexL

,\S we have al.reacly seen, olle 01' twó central element s of the pn'scllt

Cl'isis is t-Ill' c!yn;rlllic accelcl'ation ()f the process of w()rId unificat10ll which
,

b(~g<lll with t.lrc expallsion 01' the westerll powerS. Thls unification is not ('nly

1111<1V\' i <I;lhI \~ hut a' so (h~s i I'ab le; i.t i s a necessary cond i t i 011 for thc

('l'c;lI.ioll 01' a viable worl.d ordel'. I\s we also know, however, itis a neees:~m'y

but l1l't;, su/fíe l:ent cond i tÍ<)Il.

1
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TII\' P"(,SI'II" t:rl'lldS ill t:lle capital isl: \Vorl.d ;U"(' Ill" !'I,\V;\\'(I<; all ('ljllif:lbll'

1\l'J.ld IJIJi f i,';,1 i,'Il, bll!' l'all1l'I' !1'lvanls !'Ile CI11l.stnlctioll (11' ;1 \V(,I'ld ('I'dl'" b;I';I,1I

,'11 ;111 illt,'lIlatil'II;11 divisioll of lalH'I' wllos\' main beneficial'ic<-; "'1'\1Id he '-111'

d(,I','II'I'1'1I C'"IIlITi('s. !I centl';1.1 task 1'1' t.he cl'untr-ies (11' t.lll' l"e,gil1n. l'h('I'('I""IT,

i~.; 1,' ,'1',';11,' 1111''""lIdjl'i"IIS lh;l! c,'\1ld ;111,'wt'h(,1II all ('quil;,hl,' ill~;('I't j('1I

b) C/'(~;I.t:i l1n of t.he i nt.enw.J cond i t ions nceessary fl'" thc access 1(1

lile 1l1'1Vs('cic,ty. Tltose conditions ;It'e basically t'clat.ed 1:0 thl' Char¡lcter'istics

1,' (' h;1v (' e ;1 I I l'd i 11V ;11' iél tl t. s •

The t. i lile hl'r i zon of th ¡s period ¡s of the order of tlt ,'ce (1f fl'UI'

dC(,;Itil-s. TIlI' effor'!: I,f tite pt'ojcet is cOllccntratcd .on th.is stagc.,

11) 1'hc 1]('''' sodcty: the time horizon is open. ¡ve Itave

tl-i('d 1"t' define' l'llly l'he basie ehar'a.cteristics of the new society, in ('nler'

tI' ,ktCl'llIill(', ill V(,I'Y ,gencr';,lI ter'lIIs) tlle typc of scictltific ;Uld t:.eeIlIÍl,I('!2i("i11

ch;1 I I ('Ilg" i I \\' i I I llave tI' cOllfrollt.

rhc telllpol';11 divisil'll l)('t:.weell the 1:wo stagcs is obvjously, 1(' ;1

,-,,'c<ll' ,'xtl'llt-, ;II'bi!T;U'Y. The t,'ansition to the ncw society is gradual; il' is

pI'ssjhll' 1,' Sil}' thilt it" has twcn cOlllplcted whcn the values amI the fonns ('1'

1'I',e:;llIi::;,ti"1I ;11111S('l'ii11 actil'l1 01' the IWW society cleat'Iy pr'('d,'rnin;I.t:es ('V(~I'

(It"s',' ('1' 1he PI'cs(~nt: one.

'\S Ive h;lv(, al,'eady secn, in the fir'st two steps C'f' tite s('qucllce

¡II,¡,lici' in fhc ac1l'ptcd lIIcthodology ,- definit'ion 01' the social goals Pl'l'pos('d

hy 1111'lk"il'i1ble socictY,and idclitificat.ion of the obstacJes tI' thcir

;It'I;,illlll('llt .. the scientific amI technol.ogicaJ dimension docs not appeal'

sl".'('il"il'illly: ,he (,clltl'al. clelllcnts are social. cconomic. polil.jcal. and

C,rillll';iI, If j.", I'nl}' in the step of the forlll Jation of the sncjoec(1IH'lIIic i1nl!

1'"lil j,';I! ~'II'i1I(':~i,'s tha!; lhe scientific and t'cdtnoll'gical dilllellsi('n ellt.(~I",;

i1S ;111('\pli,'il- val'iablc.
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11 - TRI'JNDS llNl SCIENICE AINID TECImOLOOT

Tlle studies carried out in thc Trcnds in Sc:icnce amI technolo.e:.v

n'sc;II'c11 ;\I'l'a call be' bl'lladly dividcd into tW(l categoril~s a) studies wlwse

11b,ket iVI' is 1'0 have a gCIIC'ral viC'w of how thc new technolgil's are being

g:CI1l'I';tt-l'd ;111\1disSl'lIIill<ltcd, und 01' t:lteil' present and prospective SOCillCC()IIl'lIIic
i IIIp;tet: b) on the bas is 01' the i n1'ol'l1Iat:i on generated by thc aboye stud i es,

tll .rw1'fol'lll case .stud i es wh.ieh cou.! d heJp to have a deeper Undel"stand i ng

l,f thc i IIIPélCt of the new :innovat i(lns.

Tite f i '"st gt'(lUp 01' stud i cs are centered on the 1'0 Llowing lila i n
Sllb,iccts.

- The lIIain r!2ccnt scientific é.1.ndtechnological developlllcnts l"clatC'd

tI' tlH' 1tC'1,lI'avco1' tl'chnolllgical inllovations, and identif.i.cation 01' thc

el'nlcl'S Ivlll'I'C those c!eveloplllents are generated.

The JIIechan:isJIIS of dissemination of th,e new kn(lwJedge in the
PI'l'c!uct i VC' systC'llI.

- The R ane! n strategy of the great multinationaL enterpriscs on
thl.'sC 111'11'ficlds.

_. Tltesocioeconolllic ¡lIIpaet (l1' the new technol_og:ies in the e!(,V('1t1f1('d
e ('UII t l' ics.

- Prescnt ane! possihLe futlll'e s(lcioecolllon:ic ¡lIIpact of thc inl1(lvat',iolls
111Llt-ill :\lIll'I'ica.

DisCllssil11l of sOllle recent hypotesis and theories l'n technoJogiC'al
cl1,lng(' ill n'lati11l1 \vith the sl'cieconornic contexto

In tlle sclcct.ion of case studies it was.impossibJe - due to obviC'LlS

fin;lllcial I illlitations - ane!, in out' Viclv,unnecessary to, covel' the \Vho/ e

e!iv(,l"sity of the region. Most of the case st~dies were perforl1led in the countries

,,,¡tlt lite highcst degyce of industria.l..ization. In our view, howevel', thcyare

¡'l'ilslln.lb 1)' I"('prcscntative due to, the folJowing re.asons: ' a) those countries are

the OI1CS t-I1;lt show the highest degr;ee of diffus:ion of the new technologies, and so
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;11',' ,lte I1Il'St ,11'I'I'l'I"'iall' t.l' obsel've tite impact 01' the IH'W technl'll'gics

in thc I'l'gion; b) the scctors selected 1'01' the studies sltow a

Cl'nsidel'able degrce 01' homogcneity at wor1d ;level; e) the rnain objcetive

l,r case sll1dies is not to apply diJ'(~ctly thc rcsults obtaincd - (Jblwe all

in 1'1'l'l~l'SSl'S t.hat. ar'e in their initia1 sta.ges, as the ones under stlldy - but.

tl' IIs(~tIH'1II to fl'I'mlllate general hypothesis that can hcJp to forccast the'

I'l'ssiblc illll'act in different socieCOtlOmic contexts.

111what f0110ws we wi 11 present sorne of the lI1ain ,'esu I.ts oht.ai ned,

i1lwve a JI tlll1sC wllich are particlllarly relevant for the forrnuJa.tion of the

SOciCCl'Ill'nlic and H i1nd D strat.eglcs.

l1nc Soci.al JJIIIJPIilIC1t of MjjcT(ll~lectTCll1lics

rile pr'escnt crisis and the ncw trends 01' technical. progress ha ve been

inf 111l'n, i Ilg l'ntrepreneur's, wOI'kel's, governmcnts, gr'assroots soc i al movcmcnt.s " nd

S,iClltists to rcconsider the pos~ible positive and negatjve effects dcrivcd

f"l'lII tlll'Sl' IleW tn~nds. There has also been a gr'owing concen! so a.s to infJllcnce

S&'t' J:'l,licY-lIIakingin order to givc tilose poJicies an as w.ide a.s possiblc social

,0ntl'l,l.

TIle debate going on abollt microelcctronics a.ut'omation effects on t.he

1lI';I:.i I i;ln sl,('il~"Y, Icads to a disclIssion a.bollt the way capital accumlllati.on, ane!

tlle c!langill,g labl'I' lH'ganizatil't! ilnd in.dllstr:ial re1ations have been taking

rlílcl'. T1111~the cntrepreneul"s are pal,ticularly interested in the incl'l'asl~ l,f

pl'l'ductivity í1lld n~dllct.ion of costs which allow them to pat'ticipatc .in bettcr'

('l'lld i 1- i l'll i11 tlle i nternaJ as well as in the intern'at:ion markets, whi.l e thc

\.(1I'I«'I'S íJI'P wotTied about the risk of technological unemploymcnt (which

\\'\'1.lId ,ldd !Ir' to tlle ex.ist.int str'uctllra1 unell1ployment) and the possible

deg,'"d"til'lI l,f the working conditiol1s. F.ina1J.y, the goverl1l11ent considel"s

t!ll.' 11l'l','SS i ty .amI oppor't:ull i ty of a t.echnolog.ical adjustll1ent in tht~ CCOIlOIIIY,so th(J t

lt might: illlJ1I'lWe the country's fore.lgn trade conditJons and cOlisequt~l1tJy the

ext'I~I'l1al dl'bt situation.

Hcre we are referring to the Brazilian case. Perhaps it shollld be
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lú'I,tll1"l1i le 11' pI,ilÜ l'Ut that Lat.in Amcdca's contribution to tl1c thcmc is

\"'1'.'" 1""'1', 11'" 11<l\'l' IIlade;1 biblil)~I'apl1ical SUI'VCY compl'Ísing alwut 1000 till(,s

1"'1'11I I'U" l' i les, <lnd Icav in!!; as ide the B1'a:d.liéln related works, therc a ,'e

SC;IITI'ly 1111'1'1'tl1;1I1 10 t.itles f,'om ()ther Lnt:in American countrics, pr'actically

¡¡II l,r t.h"lII I','om ¡\""~"l1tina, VCllczllC'l.a <lmIMexicl'. Tha\: Illight well be just a

S)'IIIP"I'11 1'1' the pOOl' integration ilmol1g Lat1n America.n rescarch institutiol1s,

bu!: it ,"i,e;ht also rcflect the slower diffus:i~n of the new technolgies in

tlLe ot'hC'r' countrics of thc region • .'In any case,we consider that thc analysis of the

Il,'a:.i I i<ln (,;Ise can be useful to discuss more deeply the possibilities of a

new dcvl'll'p"lcnt modc1 for Latin Arnerica. Brazil has madI' sorne slgnificant

Cl'nccrl-cd l~ff()rts in ordcr to sct up a natiónal computer industry sincc the
ea 1" I Y s c V l' 11 ,- ie s •

i\lthough t.he Latin Amer.ican Literature on the subjcct is recC'nt and

Se;II'el', ,111'1'1' is a vast intcrllational Literature characteri.zcd by él. gl'C;1I'

diVCl'sity 1'1' appr'oaches and concll.lsions.

TIlOS\' approachcs rangc fr()m "postJindustriaJ. society" to "labor

dl',eY;ld;ltil'Il". il1cluding Kondr'aticv-Schumpter's "long cycles", thc ",'egulatil'll

scl1ol' /". ,lnd the "new capi tal accumulat.ion strateg.iesll• They di ffcr fl'l'lII t'<ll'h

1'1111'" in "C'1" ti I'n to tite dctel'm i nants 0f the proccss of S0C i a I change i1nd l'n

thcil' 1I'C'at"lIIcnt 1'1" tite tccltnoJogica.l. dilllcnsions, as we.l.l as on their

CI'nC') LISi1'11S aboLlt the poss i blc consequcnccs on the labor process.

Ncvcrthe less, the ¡'ccent :U teratute 'seems to agree on SOllle po i nts:

- Tire pl'l~sent cris is der.i ves fr0mthe exhaustion 0f the llI()del of

1'C'I'l11'lIIil' ~"nh'tl1 alld sücio-political relationships, which was adoptcd on a

h'I'I'ldldd(' b"sis in the p(,)st war periodo Such a. lIlodel pressupposes.a ccrta in
t\'dllll'-C'l' 1'111'111i e "lIIutr i x", "pattcnl" 01' 11 parad i gm";

- Jt impJ.ies a deep re-structuring pn)cess of thc productivc syst:elll

¡¡1ll1 1'1' the st'l'ial allli political rel.at.i0nships, and cannot be anal.ysed, f1'0m

" plll'l'ly CCt)lH'mic perspective.

IIIl1S1 h(';1 ISI' taken i nto accoLlnt;
The socia], political and cultural variables

- In onler to avoid technological determinism, .i.t is necessary tt'

1i('vC'11',:' ;ln ;1PPpl'oach whicl1 t';lkcs into consideration the genesi s and the h.i.stor'y 0f

tl1<' s('l'i;J1 l'I't,ductioll of scicnce and technology;

.- In I'h i s process 01' change 1s enwrg.i.ng a ncw tcchno-econoOl i c

['"tll'I'n. matorix 01' pUl'adiglll, centeJ~cd on thc .incorporat.i0n 01" illfol'III"Ul'n

intcnsiv(' h'chnoJI'gies based on microelectronics.
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- This new pattern reinforccs the ~él.pitalist tcndcncy to incl'casc
t IH' 1'('1'1111i (';,1 COIllPOSi ti 011 l,f capita.!;

TI' t t . cr p.",CCSS ,]'Itc,'s tllC .1'nternational divisiotl,- 11 S "c--s .ruc ,.uI' 1nb ( .. '. ,., ,. •

d' lilb~'I', ;)s \>'ell asits sodal and sexual. d;JvisJons, modifying thc social.

"I'I;lti~,tls l,f pt'odllctiotl and thosc ,'clated to human rcproductiotl
(LIIlIi Iy stnlctul'l~s).

in l'('latiotl t{l the possible cffects brought about by infl'T'lnati(,tl
!1'c1l11l'I~'.gi('s. tlll'SC stlldics prescnt a widc spectr'um of contl'asting

I'I'ssi1>i I ¡tl'S: leisur'c,-time societies versus uncmployment socicties, gre;ltcr'

1;)1>(,,'qll;]lificati('1l versus greatcr labor disqualificat:iOIl, dccentralizati(,tl
\'l'I'SIlS l'I'tl!T,l!iz,ltiotl. ;)utl'lll'rny Versus grcater control •.

Hccent clllrir-ical stlldies show that the .Íntrodllctiol1 of micl'('clC'ctTl'tlic

t(,l'llll~' Il'.g ¡('S rr0dllce cffects hcterogencous and often contrad i etor'y, tha!:

dC'pclId ('tl tllc non-linear process 01' techno]0gical change, and on l1C'w it is

,lI,ticul;]tcs with thc recipicnt soci.cty. In general tcrms thc following

pl'itlt's c('lIld be stl'(~sscd in rclation wJ1'h thc introduction of microc:!Cctl'l'nic'
h;)s('d tccll'll'logi('s (l\ccl'o, 1984)

. - rhe cffects arediffeI'ctltiatcd according to spccific charactcl'istics

l,f tll(' I'I'l,ductil'n p"ocesses at the country,region, and eCOIlOllli.c i>ector,

leVl'I~,ill1d l'ven ac:c:or'dillg to the diffcrcllt i>cgrncnts i.n thesamc productivc
tll1 i t':

.- rile 1'01'11I IlCW techllo Iog ies are intr'oduccd dcpend 01' the spcc i l' i c.~

r'ilttC'I'IlS 1'1' competititioll and on tile comparative advantages of ca.ch country.

-- The d,i sp! acc/llent of workers does not occur nccessarily at thc
p('illt l,r' el1tl'ance 01' tile new technologJes;

- Tile tlC'w quaJificatiolls rcquircd do not dcpend onl.y {,r the

cllill"ilct('I'islies ()f tite technologies, but also of the products <ll1d lab(,1'

1l1i1"'<{'tsilllll 01' the l'I-g;ulizatil'l1aL structures and trade un,ion poJ.icies;

It is nccessary to a~ticulate th~ d:irect and indjrect effccts

d" Ihe ~'I'l'I'CSS of trallsforlllat ion, anaJ.ysing theinterreJationsh ips betwcen the
/'('1'11I;1 I ;lt1d infot'ln<l I labor makets.

1I,IS('d 1'11 "IH' al1l've. alld 'Ieaving asidc the polar'izatioll of the dcbat:(~

bet\\'eeli "p"sitivc" and "ncgatjve" effects, .it 1s possible to identify somc

/II0/'l' gel1l"'iI J trcnds. at J.cast as fal' as mass-production industries are concen1cd.

. "
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In l'('lation to elllpJ.0Ylllcnt, thc trend is a n:~ductil)ll 01' the wt'rkpl.a.ccs,

~1'l'C i él11)' tlJl'SC "C I ated to di rcct p,'oduct iOIl, a~"soc iated to ,eycat i Ilcreascs in

pl'l'ductivity. Durillg tite pcriods: 01' technological stabiLity, elllpl.oyment ";ltcs foJlow

IIIl'I"(' l'l" less tl1l'~c ('1' prociuction, but: in pedod"of technoJogical change as tlJc

l'I'l'~l'llt l'lll' , pl"(,duct i('1l I'atl~s (lTe IlIuch highcr than empl.oymcnt ,'ates. Sud, a

plll'Ill)III('1l01l is 110 1H'lv in thc hist.or'y 01' capital.islII. The di1'fc,'cn('c IHHV is

tlJl' -"IW('d ('1' diss(,lIIination and the pcrvasiveness of the innovations.

facing a rapid increase of productivity the proposal of the trade

tlllil'll'; is a n~duction of the worldng time and the implementation of Cl'lIIpCllsatory

pe'! icie~ ill relatioll to labor displacements (Jaborlllarket po.l.icies).

F;,I;d'l'II,1 (I<)RS) discusses the effccts of microelectronics over the clllplt'Ylllcnt

level, qua I ificatiolls and worki.ng condict.ions in five Europe;úl countries, fl'óll1

Cl'llIltl'Y t'l' CNlIltl'Y. S("ctl'I' and cOlllpanies. He stresses the illlpl'rtance of /llon~

",id(' ";1I1,ging polici('s by the State and the p<:trticipation of trade unions ill

111l' l'I'l'C(,~S (,f tcchlwlogical change, in order to keep low UtH'lIIployrncllt. I',lf'cs in a

f'I'I'il,d (,r (Tisis and ,'apid t-ecllnoll'gica! changc.

I\t. tllc c('lIIpany l('veJ, WC per1'ol'lllcd a study ;llwllt the

,1Ilh'lIIl'ti\'(' indust."y in Orazil betwecn1980 and 1985. 1t show('(l th<1t tite 1II('St

IIll'lil','n i z('d enter!,,' i sc incrcased i ts workforce, in absolute tel'JlIS, but the

i 11C"('" se' l'1' pr'odllct ion was lIIuch hi gher than the relati ve i ncrease of tlle

IVOI'kill,g 1'('I'ce. Taking the whole autolll('.tive indllstry the curves of ernplóYIIII:,nt

:llld f'I'l,dIlCI-il'n w('/'(~ simi lal', due to thc gl~ileral, low leve! of intToduction 1,'1'
t11l' IH'I> f l\'llIl(' Il'.~ i l'S.

JIl t'lIe USA fllc 1II0dcl'nizat.ion of the automotive industl'Y in thc

l'l'I'¡"d 1()7(LIl)84 II',IS I'csponsible 1'Ol'aboutl70.000job !('ss.

Tlle st'l'lIctlll'C 01' qlléll ifications is changing rapidly, as ne\, qua' i1'icati('ns

,llltl ....;kill'" ;II'C slIbstituted 1'01' old ('ncs. 1t is .important to note that t.h,,'content

l,r ,JI(' qléllificélt'i(,"S is f,'cql.lcnt.ly ,'elated to the charactct'ist.ics 01' pniduct:ive

pl'l'C('S"';('S \\hieh I,"I'C not. altcr'cd signif.icantly fol' long peri(,ds, Jeadín."': to

"ld1l'le s('ciaJ proccss of val,ida.tion and h:iera.rquiza.t~on of pr'o1'cssiolls Ivi!J,

Ct'"~('qlll'IlC{'S tll;¡1 i Ile Iudcd fl'OIl1 tllc "cor'gilllization of the labor proccsses, to 1he

cUI'I'icul" l'1' th(' teehlloJ.ogical schoo!s.

l/ere ;lgain, the behavior of the several actors illvólved, a'nd tlle

s('ci"l. cllltural. and polítical chal'acterisÜcs of the host societies al'e

fundéllll('lltillin tllc deterlllination of thecharacter and orientation of the pl'ocess

111 ",illli 1,,1' ~H'oJuctive processes, it .is possible toidentifie not only situation
I

('1' ,gl'c"h'I' 1'1'l'glllcntat.ion 01' "pet.cring out" of jobs,but also situatiolls in which

"1'l'Cl'lIIl'l,,<.;jtil'll" 01' occupatiolls and tasks.were produced.This is an extreme./y compJcx
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PI'"Cl'SS illld it C,UlIlot be stlldied lindel' the usual Labor X Capital bias onTy. Tlle

(','111'1iet, bl'th within the labor collective ahd the managemcnt sector is extremcJy

illtl'tlS('.

OUl' suneys about the metalwork ing i ndus tr i es have shown a pl'oport i nna l.
I

illl'l"l'iI~l' ,'" Illl' ,'ccupations decllled as qual.ificd by thc wOl'kel's' col.lecl ive.

silllullalH','usl'y with tlle cl'eatiotl of vcry rcstdcting and bol'ing jobs.
I

Cl'nsidcl'ations (lbaut thc changc of qual.ificat.ions associatcd tl'

l'llIp Il1,yml'nt (ll'l' not onJy important to grnsp the strategic importance re lated \,1th ..

11ll' I'I'l'Cl'S~ l,f l'l'Cl'mb i n ing thc sevcl'al scctOl:S of thc wo"'<for'cc, hut al so

lw(';)us(' nI' thc .illlpacts thcy certainly have on the present cducational syst£'m.

It is vel'Y important to cons1der not only the i nsert i on of
. .

Lat in I\m(,I' i can coun!:I' i es in the current international di v1s ion of labol' in

a f(lst ell;lnging Cl)ntext, but also how those countries are ab.l.e to work togethel'

so (1 s tl' pl'l'lIIote, dcve I.opment stratcgies which can be more favorable to the

\,lIl,lc sC'cict'y. Pol.icies a.imed at thc i~ternaliza.tion of the clectl'onics

industl'Y cOlllpl.ex can be .importa.nt elements' to stimulate the crcation of nel,'

jl't,s (lS \l'l'11 as to havesome participation in the pracess of change. That

Idll be pnssible if associated with more open po.licies aimcd at the,
1'('-stTlIctlll'illg l'1" the educational systell1 as ~e.l.1. a.s towa.rds social. aspects

(i.c .. bl'ttl'" illl'('IIIi..,'distl'ibution,as wc.l,J aJ enlarging rnad<cts 1'01' pr'oduct~;

<llld sl'viccs).

Ji' in;d Iy i t ¡s worthw i le lO pay attent ion to the changin!; managm('tl t p,'ac t: ices

,'c1'''II\ .•.l h' 111\' IIS(' aud c('ntn)1 of labol'. In order to disclIss thcse points.

il is int('I'('sting to l'ctdeve él. consensus position rosed by the specializcd

jntcl'llatil'II;t1 Iitcl'ature: the assoc.Ía.tion of growth per:iods with d.iffel'ellt.

t l'CIlIH'-Cl'l'IH'1II i e lIIat/.¡ xcs, pattcrns or parad:igms. \v j th thc

l'xccl'til'll l,r tlll' "dc,!.';I'adatiol1 t.heses" 0.1' "Daverrnal1lia" which point",to.a

l'l'lItinIlUIII, the l,tl1l'I' apPI'l)¿Jchcs p.i.cture the present moment as a tUl'ning point

;111(1tl'Y h' ('xplaill the p.'ocess of change 1'1'0111~wmc f01'l1l ()f Cl'lllltet'-argulllcntal"il'n

I1l,t\,'('\'n tlll' pl'l'cccding pcdod andthe cu.r.rent.trcnds. We considcr the notion

l'1' "pidler'n" ,)1' "p;lI'ndiglll" changc very usefu.l.' for the anaJysis we'are

Cl'lIdllct ing.

'1'\' Pen'z (1984), the idea of parad.igrn is associated w.ith a cohort
. 1

,'1' Cl'IIIIII,'1IS,'IIS\' pl'inciplcs, a.imcd at tcchnical and .i.nvestt~lIIent decision making

PI'l'Cl'dlll'CS. Expn'ssedin a II1l'rc soc.iol.ogical. jargon, tha.t means a group ('If

s\'l'LII PI';IC\ iCl'S that. are llIandatol'y dUl'.Íng sotllctime, as th.c most efficicnt

;111\11';' \. i \'l1a I OI1CS, 'fhes\' idcas at'e part of a broader analys 1s, but are l'c,fcl'I\'li

1><1S ie<l Ily Il) the challgcs in thc industrial sector.



26

Bjtll'klllan's wol'lc (1981), on the otile!' hand, is bascd l'n iln Clllpil'ical

SlIn'l'Y dl'lll' dlll'in,g the sevent.ies, COIllPI'isillg sWl~di;sh IIIctaJwod(ing indust.I'ies .

Ih' "tt:l'lllpts to chal'actel'ize the methods alld strategies of capit,,", (lCCtlllllll;ltil'n

i 11 l~r'del' tll bcttcf' di scuss the changes of working cond.i t.ions be ing pl'l~duccd.

To Bjtll'l(lIIan, what lIIight be happening woul.d be él change of stl'al'c,gy:

fr'l'1I1 1~I,lX" l'r l1Iaximizat'lon of the use of machines associatcd with space saving

(fixl'd c,lpiti11 ,'atiollalization) to pn~ stratcgy (speeding up t.he flow of I"l'l1duct.s

"11"l'I'k). ln Ot.hCI" words, to make use of process :indust:l'} fcatul'es (circulating

l';ll'it,J1 s,lvings) in III<lSS-f)\'oduction irndustry: rhe former' is appl'opdate ti.,

111,.1ss PI'l~dllCt.ioll in Illl'ge :industrial facLlities. Some of the I'esulting

('l~11scqlll'ncl'S be i n¡;: workshifts, the speed ing up of 'work paces, U tt te

dil'l'I'sifil'"t'il'll ,uld all illcl'l~asing f'I'agl1lclltation and stiJndanlizatÍon. Labol

l'J',gall i Z,lt i 011 WOUI ti bc bascd

l1Iiln,l,gCl1Il'lIt" or "Tayl.orislll".

011 what has been calJed "scientifi.c

rhe latter would be that of fleJdble, sl1Iél"l!,-scal,e,

(l\-c(,llt 1'" 1 iZl'd production, even inside large companies. As a l'esul.t, ,then' wNll.d

lw ,1 ,gl'e,ltcl"levcl of automation and time control, a reduction or vil'tllal.

el imillat ion 01' stockcd raw l1Iaterials and finished prodllcts (idcal.Jy product¡il'n

\\l'lIld St'<lI't fn~11I a consulller's order) and a change.in the structure of qualificiltions

SI' <lS tI' shapc up the Illulti-skilled worker. Here 1t is csscntial to rnake use

I,r " I'Il'xibll~ la."-I'III: with para,JJel 'units and new for'ms of I,abol' oq~alljz;ltion

SIlI'h ;lS s,'IIIÍ-ilutoIlOllll'US gl'OUpS, "just-in-tillle" systcrns, ct.c~

¡\Cl'l'I'dillg to C. Percz wc are at present .in the midst of a t'ransit'ionaJ.

1'(,I'jl,d. 1'1'1'11Ithe pal'adiglll char'actcl'Ízed by }ügh encrgy and IlIi1:tcrials Cl11lt.cnl:

l'I'odllcts. by lIIass production bascd on econolll.ies of scale, by rnanufacturel"S

dcsi,gll <lnd l1IinimUlIl C'llange stnltegics,.to a. paradigm based on fast tcchnoll'gical

CI1,111,~(';l'I\\hll'ls\Vil'h high infoll'~ltion cl'ntent, flexible pn,duction followcd by

sl'('cÍ;lli::;lti('n CCl'Ill'mies bascd on flexibil,it"y and thc custolllcr's definitiol1

1'1' SystCIIIS ;\nd products. Such a challge illlplies new notions 01' lIIanagcmcnt

('''''ieit'IH'Y in which' thl~ company l'l'g<.t'nization would not be based I~n <ln illlillytical

11I,'II\-}<In)' II~ngl'r', \dth scctors and dcpartlllcnts and control SJstCIIIS bascd 011

hicl';IITl1iC<11 bureaucracies. A ncw type of organization wouJd considcr

Cl'llIH'Cti('11S and intcl'-rclationsh.ips,with control systellls based on deccntr'al,izcd

1]('1'lú'I'I\S. In rclatiN1 to the ¡),daptation of production to the dcmancl, pcr.i(,d

pi ,lIln i Ilg I"l'\l J d be I'CP laced by a dynalllic "on 11ne" follow-up.

CI'mp,II'in,g t.lte two works, it's possiblc to detcrlllÍnc t.hc simÍ'far'it:ics

alld tl1(' ti i fferences between them.

For l~L1I'IVOI'k, we cons ider that the idea of a techno I.ogical patt::('rll

associated to a cOlllpetitive one and to a management pattcrn, to form a
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"tCclllll'-C'l'l"Wlllic 1'.II'adigrn". can bc' usc1'ul because it aSSl'ciatcs sl'cial.

('l'l'"01lIil' i1nd tccllnoll'gical eJclllcnts wi.thin OI,JC concepto

Hicn,('lcct.t'ollics bascd tcchno.l.ogies were introduccd in Bl'ilZi I in the

lIIid-s('vc'ntics alNlg with the bcginning of the econom.ic recession and the

Cl'llIlIbl ill,!~ l,r tlH' p"l'vai ling labor' 1'(~Jations model. The

PI'l'\'¡¡j I ing autl1l'l'ital'ian model began to be chalJ.enged by diffel'cnt sl,dal stratn

(1"l,I'I<CI'8. l'nt,'cp,'cncul's and bUl'cauct'ats) but without a consensual positil'n

as tl' thc ncw [\'I'IIIS to be adopted. Within such a context, therc appear'cl! - [roln

insidc tlll' P"Odllctivc units - new IIlcthods and practices 01' I.abor manac;clIlC'nt

(QC C i IT Il's, I(anban, s(,lIli~alltonolllous groups) along with new colllpany - IUlil'll

,'clntil'llsl1ips.,e.q. intcl'twl cC'lIllllissi\)ns (Ford, VW, etc). At the S;JlIle tilllc'

tcclllw Il',!~i(';1 I ('h.ln,gl'S wCI'ei nttl'oduccd at a faster fhan usual pacc. OUt'

SIIl'VCYS ;ll'l'llt the lIletal woddng industrics indicatc a c.l.eal' correlatic'n

betl"('l'll the nC'w forlllS of lIlanagelllent and the .inf.roduct ion of ncw techno Iog ¡('s,

",hich in Sl'IIlC cases indicates thc possibi1ity of a new rc~l"tionshjp p"ttC'I'n

bC't'II'('('n ('l'llIpilniC's and un.ions. Here it is interest.ing to point out: Sl'm\'

l'III\'I'gilll~ 1'll'lIIcn1's, sl.Ich as thl' dCi(:rcase of IVod<cr tUl'I10VCI' )'aLe, initiat'jl'(:s

t-(' "eh ¡('ve ;1 greatcl' IVodcer i nvol vemcnt, the dernand (lf fot'llla I sch('l() l.i ng fN'

l'clativ('ly simple tas!cs,and thc rc-cva1uati(ln of careers andsalaries.

lt is illlp\,,'t.ant to point: out: that the ncw pattct'n Icacls to a

'~I'l'"l\'I' ('\'IIIP,lIlY dqwlldcnce .011 tIte worlccr's, a feature thc Fc~dcl"at i on o r S\I,C'di sil

~!l-I" 1I,\,,'kl'I'S II',IS ,lll'ill'C (lf, as can bC' Jearned from the procecd ings of thci,' 1985

Cl'Il!:,:I'('SS. 1"\'" Ih(,lIl this faet could he llsed to influence ~iojnt cornpany-uniol1

pl,1 icy 1I1;,king \ICl1t'lI1'CS (Sveslca ~Ictall.industri - Arbetarefl\t'bundct, 1()f35).

lile idCIlt;llly the samc pattern was found:in our case studies about the thcrnc
i 11 11",,:. i l.

11 • S¡(1)C i;n n C'A(1IIJ1ISCiQlllJIcnnccs

hnll.9BJ1.sU n'J' •
..

The seventies, in Dl'ilZiJ, can he eonsideredq pcriod '(lf gr'cat il1dllstl'Íal
:gl'l'II'th. EV\'n though the fir'st syrnpt(lllls (lf the com.ing crisis andecol1l"mic r'cccssion

.¡I"l'.ldy "ppcal'cd in 1974, it was not until 1981. that they becorne ('viclent:

ill ,'cl"'il'lI to i'ldllstTi;lI cllIploYlllcnt:. Tlle cvolution of.tlw inc!l.Istr-iaJ (,lIIpll'.rrn(~nt.

I \'\'\' I ('hall\'l1ged Sl'IlIC Latin AllIerical1 authors' statements rcl"tC'r1 tn t,h('

impilcts I'I'l,duc,ed 011 (,llIployrncl1t-cl];Il'acteriscs~,' job'qualifiC<i.tiolls"and femate I"hol'

1'l'I'C(', by the intn,duetiol1 of techlw10gies in the fiftLes.
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lludng that time there was,a great increase in industrial activities

íllld in tlll' ()ffer oí' industrial jobs, specially 1'01' skilled and semi-ski I t'ed

l"l,d'l'I"S, ¡\tlOtlll~" illll1l'I'lallt elcmcllt was the lIIassive ilH'-l"'pll,'atiNl 1'0 1'¡'male

Iilbl'l' illtl' p,'oduction activ.ities, chiefly inithe metal-wod<ing industry.

Sucll a PI'l'l'l'SS t¡)ok place under' the fr'(J.mcwork of a cOlllpetitioll pa.t:t¡~,'n

,Iillll'd III(linly t.o exp(lnding the domcstic market and protectcd by n~stl'Íctions on

illll'l'I'ls. lile Cílpit"(I1 goods sector' was devcl(1ped from t.hc gr0wing dcmand of

thl' st,lte sector (Le., lal'gc publ ic works concern.ing several. activitics) and

fl'l'm t'lIl~ Cl'nsumer du,'ables .industlt'ies also in expansiono

As far as labor managcment 1s concerned, we found in lIIass p"Nluct i l'n

illt!llstl'il'S: what has beell chal'actcl'ized by SOIllC Onlzilian aut.hors as pl'(~dat(H'Y

fOl'ms of 1,lbor util ization, extreme task fragmentation, thc extcnsive use of

unsk i I I.l'd I íl'bour, the h i gh and induced labor turnovcr ratc. and h igher wagl's

tl1<l1l in l,tller .illdust"ies. New labor' lcgislat.ion as weU as the carecr é1nd salar'y

stnlctul'CS practiccd by large corporation were also considered. The I'(~lation

oi' the ilutlll'd tadan pr'eva.iling labor' regi.me wi thin the enterpr.i ses wi t.h tlle

politicíl.I ct'nt.ext, I.ere not neglect.ed either'.

lIo\\'ever', t.he cdsisin the beginning of the eighties and the process

o r Pl' lit i ca I I i bera.1 i zat ion undermi ncd the a$sumpt i ons of the modelo I",'om

tll\' I'l'llll'cti,il'nl'(lt"h~r'n viewpoint., t".Iw st.i1'1'lin~ 01' Hw doltll'stic lIIad{¡~t and tlle

fl)l-l~ ¡gil (il'ht" pr'ob Il~m, pose a chall enge f(,r the i nvolved cornp(lni es ¡] s new

Cl'lIlpet it i('n patterns and mad<ets íln~ being redef.i.ned al. eh :int.ernational.level.

h'l'lIl tll\' "quantit.v" pr'oducti.on in thc seventies, to the "qual ity" pr'(,dl.lcti¡'n

in thl' ('igllt.ies, an illcrcment of the exports'and of the domestic compctitil'n

f(ll"C'\'d c\'lIIpanies 1.0 increase theor' pn,ductivlty and efic.icncy. As to thc

tl'I'IlIl(' I \'.c:i cill. pattcl'n, i t can be obscrved that rnicroe] ectr'ollÍ cs based ncw

I"'l,duet s ;IIH"1 pl'oceSSl'S wel'l~ intr'oduced at a 1'ast pace to c.ountcl'balance the

CCl'Il\'ltIic cl'isis. On the other' hand, the change of manageltlent pattcr'nis

di 1"t"Íl',1I l' tn obsel'vl~, cvcn by the ,'esponsible a~ents within the ('l,mp:ulil'S.

11\'1\'I'\'l'I', II'l' found ~:WlIIl~awan~t1ess wi.t.hin the most :innovativc companics, the

('II\~S Ivl,i('1I had a fastel' n~cov{~ry of the cmployment a1'ter' tbe ctisis 0f the ear"y

e i ,gil t i l' S •

lile SOl' i a I consequen<;:es brought about by the advent 01' the ncw techno J.og Les

(',111 111' ItIl'asur.ed hy tlle impacts caused both on the involved industrJes and

l'lI tlll~ nluc,ltiol1íll system. The .I.at.tcr expanded dur.ing thc last decade, but

dOll'llgrad ing thc educational level .in generaL A,tthe salllc time that' ".islands

01" l'XI'l' 111'lln~1I wen' crcatcd, world ng condit:ions worscned for most w()r!<er's.

i\1ll't"11l'l' l]Ul'st i l'll i s t"he capac.i ty several social sectors may ha.ve to i.nfluence the

t"i1nsfl'I'IIIi1tion p"ocess so as to 1lla.l<esocial, economic and technoJogica] pcd.ic.ies

íl i11Ii IIg ,1t: íl new mode I of development, a less exclusive and vi c ious onc.
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Lat iD1l i\lt1JCdrcan ciDlOJIll1Ittries.

1. Tlle m,'Vellll'nts hJ'wanls intcgr'at.ion, eoncent.rati"fl and vCI,t:icaJ.ization

by tllc m;tin manufactures in the [-¡cid of mÍcroc1ectronics iflCl"('ase d"I~I'ic;lIl.,'

,';ll'it;i1 I'Cl]llil'CIlIl'flts élnd thc minimum scal.cs of production. They create st:n"l~

b¡¡"" i ,,¡.s 1'"" new companies and countries to enter tho5e markcts, affeeti ng

dil'('ctly tlH' stTí1tC'gies of thlO' eountr:ies of the region. NOl'cover', that

PI',WI'SS I,'ílds t." a decrease in the opportuni des to fiLl, the gap. reprcscnted

by tllC' ,'Ilg" i Ilg tcchflOlog i cal tralls.ition. Although such a t.cchnolog i ca 1.

tr',lIlsití"ll might cllél.ble the ascent of 50l1le countries able to positive1y

cl'nf",'flt tite tcclllH'logical challenge, i.t seems that chances are continUt'llsly

d,','I','asillg dile t" tIJe gl'owing contToL by Iarge ol:igopo.l.istic conccrns ofa br'oad

'.;!rlgc "r ;Ietivilics gear'cd to informatioh technologies.

2. TIJc,'c is a growing intcgration among manufaetul'cr's of c,'mpOIll'nts

ami 1II,IIlllLletuI'crs 01' final systems reflccting a ,"ol"e general trcnd towarcls a

t.,'c!lIwl,\gical c,'"vCI"gcik.,' witllin the severa.!. industrial. scet.ors dir'cctl.y

afr,'etcd by the d,~vl'l.opmcflt of IlLÍcr'o-eJcctron.ics. The fina L result, woul.d be

lit,' íllt,C',,,;,,¡¡t'il'n 01' sevcral sector"s into a single one dubbcd "the e.lcctTl'nic

cl'IIII'II'~". Hiel'{'('lcctr'onic bascd digital electronics pr'ovides thc cornmon

(.,'c1JI1l'I,'gical b,lSis fol' this kind of intcgr-rltion proecss.

3. TIH'I'C is <In uJ'gcnt need to adopt iJ. n integrated po.! iey for'

111 i e J",'" I ,', tTon i es COlllpr-isin,!!; as lIIuch of the technologi ca.J cycJ e as poss j b le,

¡.c., "íll>' lIIatcriaLs - capital goods - final products. Sueh a poJicy 1s nc,cssary,

c,'nsid,'I'in,g t.he r,','n~~s ,~f internalization to which the procillction of capital

~""ds ill lhe fi,~ld is being sublldtted, and the rnount.in,!!; l'(~stl'ict.ions 011 the

tl";"k t,flllicTl'-clcctronics based tcchnol.ogy due to pol.itir.al reasons.

4. Tlle allalysis of thc tcchnological trends shows, 011 the C'rH~lJ<1nd,

a gl"'I\Í Il,g sopIJ i st icat iOI1 of the kllow-how demanded by thc rnl'st advanccd

cleetl"'IIÍl's Ct'lIIp,'nent manufactur'illg techn.iqucs; 011 thc other, a risc in t:he

n'l]u i ,"cd i nvcstm('n ts to dcvelop them.

5. Ni e n'C Icctroni.cs i s él sci.ence intens i ve te,chnological ficId and,

cl'ns,'qllcIl11 y, se icnt.i flC knowledgc .i5 cont.inous Ly being i ncopor'uted .into t:IJc
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fillal p"l)ducts. I\s a r'eslllt of the high scientificsophistication 01' llliCI'O-

el('ct"l'l'llies based technologies it is increasingly difficult to trélnsfer

t('clllwll\gical kllO\vleclge by.the wel.1. I<lwwn pr'ocess of "opening" the technological
p;lckage.

(¡. 1t is ncccssary 1'ol' the Latin American countrics to establ ish

Il'llg 1('1'111sciclltific and technological strategies ailllcd at the creati('1l l,f

sci('lltific and tE'chllological capability in the ma:in a.reas refated to the

devell'plIl('llt l)f lIlicl'l)-electl'onics. That strategy can onJ.y be adequately

illlrlclIlcllll'd through the joint eff'ol't of un:ivers.ities, research cl'llters,

7. I\s fal' as software is concerned, the present world situatiC'1l
i

indiciltes Ih(' existence' of an illlp(wtant bottléneck responsibl.c not only fOl'

iI l'l'nsidl'l'ablc l'iSt' in the costs of the'f'inal products, but also fOl' a

Sll'll'dl'h'll ill tbe pael' IIdcro-electrotlics ba.sed applications permeate the CCC'IWIIl)'.

(Jn t'he l,tlll'I' hand. t'he attclllpts to challge the software pl'oduct iOIl PI'N~(,SS

h;lve IWt- ."('1: becll flll.ly succcssful. In this situation thc kcy CICIllCllt tl' the

den' Il'plllell I l,f so ('twar'e i s hUlllall I'csourccs. There Js hcre an i mportant gap

thill t'h(' L;lti.1l Amel'Ícan cOllntrJes coul.d cJose, a.t Jeast in relatioll to thcir'

basic st"l'illl'gic P"il'I'ities, throu~h the develóplllcnt: of él software industl'Y,

I,hich i~ ;1 I,ey ,,1('m('l1t fol' al1Y aut()1l0Illl'US scicntif-ic and tcchrH'fo~ical stl';ll~e,,~'y.

1I ~;Ill'lIld b,' l;)k(,ll illl'l' aCCOUl1t that. the balTicl"s 1:0 cnte}' UJis ficld, aJ"(~

Il'h'l'l" tltall ill tlle case of ha.rdware.

8 . .1t sholll.d be a regional. joint effort in }'elation t.o t.hc Cl'llst-r't1ction

('1' tlH' "Icctl"onic illdllst"Í.al cOlllpJCX. First, bccause at thc natiollill.lcvcl

1.lh' H ;llll1 11 C;1 pab i I i l'y, ecol1om i l~S of scal.'y , and f inanc i.al r'csoul'CCS a,"C' (' I ca ,., y

illstlfTici('llt for sllch acomplcx alld cxpcnsive enterpr.ise. Sccond, and 1Il0st

iml"'I"talll-. b,'cause a ,'cgional cOl'perative effort in the f.ield of infor'matics

l'l'lild b(' ;1 dYllamic cl,'m,~nt to stiml.llate a real process l)f intcgratiol1 wlJich is

\'il'al 1'\';' "Ih' Lal-ill I\mcÍ'ic.an cl)U1ltl'ics to'colit'ront succss.fully Uw pn'scllt pn'('css
,'1' h'l'l"ld t'I";lllsfol'nliltion.

9. lnfl'J'mat i zat i 011 j s begi nning to change the very natul'e of thc rcqu.ired'
~ki lis b\,th for' illdsut.ry éllld the scrvi.ce sectorr. However, we stlLJ. do not know

. , .

CIll'llgh ah"llI' th.is IlCW structure of sldUs and hoWit is relatCd to t.hc "traditional"
stl"llctlll','S. 'T'hus, i t' seelllS illlpl'I'tant to study the process 01' changc 01' t1l(~
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qu¡¡lific;lt'i{~IlS wit-h t.wo main objectives: a) preserve those "tr'aditiolléll.

qUol! ¡fic;lti{'lls Ivhich might he adapted to operate in the new str'uctur'e;

bl id{'llt,ify "he obsolcte ones in order to PI"Olllo(:e "reeonversion" to thé

qlléllific;ltions r"cquircs by the !lew teehnologics.

l. .se ii IL"nncc \\JI1f OIIiJl,ll',cd«D.ls:ii t,s n-\\JI.llc.

Thcl'c h¡¡s bccn a considcr'able progrcss In the undcrstand ing (,f the

1'('I¡¡t'i{'Il"hips bct'WCCll propcl,ties, structur"es élnd processing of matcrials dllc

h' the pn~,[!Ycss in the science of llIatcrials dur,i ng thc last four decadcs. Thus,

"ClIst{'IJl" pl'{~dllcti{~n of llIatcrial.s bec,ime a. rea.lity, enJarging almost un.! i,mitedly

t \¡,' \'éll'Í et} of supp I.i ed goods. The expans:i on of the scienti fíe bas i s on

Idlich the tccllnolo,gies related to the product:ion of newmaterials depend..fllll'I,S

;, IIll'n~ ;l('ClIl'at(' fOl'ccast'i ng of the expeeted results wi.thin a gi ven time span.

t hus he Ir ¡n,g to attnlet finane ial resources for the dcvelopmcnt of ncw

T1H~ "¡¡pid (h~vell~pmcnt in the sdence and teehnol.ogy of materia I.s h<Js

¡¡l'c{'ml';tnicd thc si,gnifieant ehangcs bcing produced internationaUy in the

illdu~;ll'i;" syst{'1I1 (I¡¡"gcly {~oIHlitil'l1Cd by eOlllpútcr based technologies amI

biotecluwl{'gy). Frequently, the advent of .l,ew ma.terials (which are intermcdiate

,gl,{,ds. i.{' .. basicinputs foro the pl'oductiorl of other goods) is an csscllt:ial,

Cl'llditi{'ll tc' innova,te in other industdal sectors. In general terms, changes

in t/H' r1l'odueti ve structure I.ead necessariJy to changes ilt the sources 01'

illPlltS. basieally lIIateda.l.s .

.1. lhcñ IflIltcgrra t iOIfll \\JI!' luev m1tcrrialsiilrn ttBnc final. prorllWlctt C01l1lccptt ioll'D.

. ..•~

1'IH' dcv{'ll'plllcnt of ncw lIIaterials in .increasingly bcing lcéJ.~ by thosc -(

pn,d'H' t s \\'" i eh <In' go i ng to i!le J,ude thcm. Instead of starting from a. stork
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lIIatcl'Íals and of adapting them to the intendcd uses, the,'c iS;l

t (' Illl('Ill'.r 1(' r.;o ti1\' \'1Il(~,'way ;lI'oUlld; ncw lilate,' j als are s pcc i fj ca 1,I Y cT(',JlcJ S(' ilS

concept.ion of tlle final rWOdllCt.

h' 11I('('1 111<'delllalld (,f a given final pt'oduct.

alld PI'(,dllCti('1l (,f inputs is "Íncot'porated to
In other W()rds thc devc I('Plllcllt

!\S ,1 ,'('sllIl then' is a sp('cializat.ioll proccss in thc maldng 01' new lIIat:cl'i"ls,

1,llicll in 1111'11spccds up thcir diversificati('n. Tlle sllbstit"llti('n of 111''''

lIIalel'Í;lls fl'l' t.I'ac!itiollal one8,' becollles a les s important featul'e than it ",as ill

the P¡ISt. rile clIIcrgcnce of new materials 1s relatively independent from the

disp!:tc('IlI('llt ()f tl'aditjollal oncs.

Cllangcs in the productive structure of goods and services 011 él

h'('I'I(h"i(ie s,aJe also affects tlle dClIIandsignificantly and as a result t,he

p"(,ducti('n ('1' IH~WlIIaterials. rhe growing participation of the service s'cetol'
ill tlle t~Nr in relation to jndustry, (lnd the ot'ientiltion (,1' the m;lllufactI11-ing

i ndust.r'y 1"0 tlle P"t'lillCt i on of goods requir i ng a relat ively lower quant j ty 01'

lIIi1,tcl'i"ls.<II'(' eXéllllplcs of 1'actors which reduce the demand fol' a considcrnble

11111111)(,1'(,f' t,'aditional materials. 0/1 the other ha.nd, the demand 1'01' high

PCd'OI'III¡¡IlCC alld spccial ized new mate)"ials iSi contjnously increasing. rhe illllphasis

is slÍífting ("'('1Il qllanti~',y to quality, from stardand materials to special ('IlCS.

¡\ g"('i1I- d('al 01' the cf1'or'ts din~cted at the devclopmcnt of n<,,,, 1II;It.el'ja.ls

is 1'(,lilt('r! t'(' pl'(,bl('IIIS cl'('ated by l'ising energy prices, and to an iIlCl'('asillt!:

('('/1('('1'/1 ;loolll" the depl.etioll 01' cOI1Ventiollal. energy sourees. Tllus iI faVl'l'élble

1';11;111('('11('11,,<'('n file cncl'gy used in 'tlle productio/1 of él giV(,1l matet'Íal <llld t:hat

IIS('r! in 111(' ('()IISlllllpt i('1l 01' thc pl'oducts incorporating it, bec('IIlCs an illlrwrtant:

Cl'llr!it-il'llilll-': factor' rOl' its adoption. In this way, the substitution is stl'ongly

infllH'IH'('d by I-h(~ illcl'ease of cnergy eff:iciency obtained in the process (,f
P"(,dllct i ('11 ¡Ind Cl'l1Slllllpt ion.
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6. '11Iu," D"'l"lc lOlf Jr'C'CJ'clilrng.

Hecycl.ing 1s strongly conditioned by the energy balance invol,ved in

the pl'('CeSS, and for that reason tcnds to be stimulated b;y h igh ener'gy pdces.

I\noth(')' factor that stilllulates reyycl.ing .is its positive cffect on

111l' cllvil'('lllIIent. Hecyclingallows a r'educt.ion ,in the usually high level of

1'(,1 lut;lllt'S I.hich (,('lile 1'1"011Ithe prilllary proccssing 01' materials, and c('ntl'ibul~es

to the pl'eSCI'Vatioll of natural resources. Moreover, recycling é,an be an

('('('Ill'lIIic;t1ly and cnvironlllentalJy sound solution to the probLclIIs repl'esC'nted by ¡

indllstl'j;11 and dt'III('stic refusc, ariincrcasirigly pressing isstlein dellse!y

~wl'ulated <ll'eas. The growing cost of the disposal of urball refuse, and its

('llvil'l'llllll'lltally adve)'se consequcr'1ces make r,ccyclingincreasingly attr'activc.

However, the increas.ing complcx.ity 01' both manufactured products

;Ind n(,l. 1II;lt(,t'ials, poses a sel'Íous li,lIIitation to the expansion of 1'C'cyclinfl:,

du(' tt' 1II('llIll-ing h'chnical difficul.t'i,cs and itrvol,vcd costs. Contarninatil'n hy

Illlh';1I1!l,d substances 1s a critical pl'oblelll in the recycLillg of lIIatedals,

dl'III;lndin,1l: an Stl'Íctcl' ilnd more diver'sified chclllical contl"ol than in thl'

I'I'Nluctit'n l,f f'l'illl;u'y rnaterials.

l. The p,'oductioll of new nlaterials covers a wide array of acti\'itics

1';1 ",g in,!,!:1"'('11I pcU'ol elllll based chcmistry to stccl producti On. Thcrefol'(~. i 1. catlllot

1,(' l'('II~id('l't'd St,ll'ly as an indust')'ial sector, nor even as a spccifi.c indl.lst,I';al

('('lIIpl('x. ;)S is tlJc case in othcr ncw tcchnological arcas such as, fol'

inst;IIH'('. infol'lIIatics, whcre il: is possible to identifyasector wi.th a clcar

illtl'l"Il;)I ,ll'ticulat:it'n. Thcre is no such equ'ivalent sector 1'01' IlCW mael'Ítll,s.

TlJe 1'I'(,duc('I'S of new mater ials are rnuch more strongly art.icu I.ated to the

l"('lIsurll(,I'S (,f thc ir' products than 1.0 théir fellow counterparts. ThcrefN"c,'

il i~ IH'('('SS,U"y to fOl'llIulatc a 1!:lobal indllstdal policy in onier to

idl'llliry pl'Íol'Ítics whichlllight '-'.l'ient the production of new mater.ials.

2. Most of the clllcrgillg new materials are h1gh tcchnology products'

thus I'cqllil'ill.e; •.\11 industrial and technological capability which is not still

slIrririclltly dcvclopcd in Lat.in i\lIIcrica. Ne'vet',theless;there' (l.rc stUJ. SOIllC '

l";l'-('I'<lbl(' ('l'IHliti('IlS hH' investlllcnts in the al"ea of ncw tnatcrials. Man.y (lr- t:he



.14

"C'clln"I,",,;ies ,l.I'e Iwt yet consol.idated and, most i.mportant, capital. outlay~ 1pr., I

s('\'I:in,!; "1' and OfW1'ate the pJants al'e l'cJativcly 1lI"dcst.

J. The devcloplIIcnt of new materiaJ.s 1s much mOl'e dcteJ'mincd by thc

Cl'st illHi rc!'f'onnancc rcqui rClIIents of the final products wh i eh i ncorporatc them,

thanby t'IH' avai labily of l'aw matel'Íals. Another factor which reinforccs this

silllill-j"ll is tllat the cost of the raw materials 1S a continuously dimillishing

f,'act ion ,,1' the t-(lta I cost of pr'oduct.ion of new materials. Thc main C('lnseqllency

,,1' I-IH'se 1'\'lldcllc ies for' the eountrics of the regíon, is thc rcduction of the

dCl'l'IH!c'H'Y ,,1' 1"11l' industrial izcd countri.cs oin the raw lIIatcr-ial::;which st.i 11

C\'lIstilut(' an imp\H'tant fract.ion of their exportations.

Tlle sl'udics [X'rfolllll'd ('n tl'cnds in biotcchnoJogy and on the potcntial

01' tllis riC'ld cOllcC'nling f('(,d production, have rcsultcd in Ine identifie.ation

,'1' Sl'III\~"spects that can be rcl.evant for the fonnula.tion of a se i.cntific ancl

'-C'ch,]" Il',~ i l'a I p" I i cy fOl' Lat in Amer' i ca. Such aspeets, obta i ncd e i thcr f,'.~)m

l'llIl'il'jc;1I Sl'ct-,"'ial studics, ('1' from theorctiealinferences derÍvcd fl'om the

P"l'Cl'SS l,r dl'v('I<'pm,'llt. 01' 1II"del'n biotcchno.l.,ogy, wiJ 1. be dcscribcd hen' itl file

j'"II<'h'il1,!.'.: scqllellcc: a) the general. concl.usions that can he extra.cted fr<..,tll the

b) aspects relativc to thc interactioll

be 1-I,ee 11 b i"t ce h IH' logy and food pn,d uc t.i on.

"1'011I the eurrellt proccss of biotehcnologieal devcJopment on a worJdwide

bilSis, Ihe folJolYillg ma.in concl.usiolls can be discussed:

a. 1"1"'11Ithc poillt of v.i('w of scicncc poliey, it wC'uld he cOllvcnicnt' to

C\'tlS idCI' b i o1'cchno Iogy as a b iolog i calJy bascd set (,f techn i ql.lcs f('I' thc PlII'p,'se

('1' ob1'a i 11 i ng goods and services; and not to reduce thc fieId t" only the 010St

<1dVlInl'cd biotedlllological techniqucs, as .it 1s the casc now in m05t l,f

1'lle Clll'l'l'nt spccial izcd Literaturc. This i.s justified for basically thrcc I'casons:

i) thc,'(' i s a bl'oad speetrum of opportun i ties in the fieId of bi ology bascd

1't'dllH' I,'gi ('S that have to do with tradi dona.]. a.nd 1ntermed iate stages of techilOlogical

sl'l'his\ iCil\'i('1l ,lile! 1'hat ean be devel"pcd in the Latin Amer.ican countrics;

i i) tlle 1I1('st adv<1t1ced biol.ogical technoJogies w.i.ll have suhst:lllti;) 1. impacts oh.

PI'Nluct"i"ll ('n/y lit: the beginning of the next century; iU) thcmultinational
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n'''I'l','¡üil'nS inv01vcd in biotcchnol.ogy an~ :invcstins heavily on "illtenncdiate"

tl'chIWlo,gií's, él~ t.i~slH~ culture, continous fermentation, etc.

1\, faei I itate tlll~ study 01' sueh a w¡de technoJogical. 1'ield, tW('

b;lsic all;t1ytieal eTit.l'r'i;l wen~ used: the first 0ne rcfers t0 the divisioll of

thl' V;lst Sl't (,f tl~chnjques into tl1r'cC lcvels of technologicaJ sophistication:

tlll' t ,',Id i t i (,na 1. I.cvcl, wh ieh i ncludcs alTcady known and r'atIH:~r popu I ,u' i zerl

t l'Cllll i qUl'S, sLlch as 1'crlllcntat1on in gcncr'al, cJass1cal :genct ic illlprovclllcnt and

thc 1'l'l'Ciuctioll 01' illllllll1othcl"apclltic drugs (vacines and serulIIs); the illtel'lllcdiatc

Il'Vl'l, rUllda.IIH'll1ally n~pn~sentcd by gcnctic and protein enginccr'ing.

The sceond one 1s concer'ncd w1th the need to consider the :ill1pacts 01'

bil't'l'l'hIWll"gy accol"ding ti" tho spccific 1'eaturcs of cach ficld 01' utí I izati0n:

Ill~alth, f(,(,d pl-(,duct1on, agriculture, ener~y, env1;onment. Th1s 1s due

has i ca 1I y t.o thc gn'at hcter'ogen1ty of each fields of applicat ion, and to the

pl'culiaritics 01' th0se .fjelds 1n each country or region;

b. fr0111thc viewpoint of.the factor~ which determine the devel.0pll1cnt

('1' b i otl~dltll' I ogy, i t can be observed that the analys:is of the tr'ajector' i ('8 i1t

thl' WN'ld .Ievel indieatcs a rapid expansion 1n the seventies up to thlO' bcginning

l,f t'l1l' \~ig!Jt,ies, wlwn ther'e appean~d hundreds of b.iotechnoJogy firms, and a

Sll'W dl'WIl l'n ¡:n'('ductive .investments and R&D from 1983 on, iniciating a stage of

gl'\';l t\'l" ¡l\v;1I'I'IH'S8 01' the rea 1. poss i bil i ti es' af modern b iotechno Iagy, of

Cl'lls(,lid¡lti('1l ('1' a ft~W silla 1. 1 enterpl'ises.alld (~1' a growing participatil1n 01'

cllelll iCiII Cl'l'pl'I'a ti l'IlS based lIIore on the deveJopment of i ntenned i i1te leve I

tl'chniqlll's, than 011 the lIIost advanced ones, e"specialy food .and agl'Ícultul'c.

Tllis c!J¡¡llge cal1 be expJained by four conditioning factors: (a) the tcchnic:al

¡1I111hilsÍl' kl1l'wledge I.illlit-ation detected dudng the perlod of exponential

gl'l",th. \\'IH~111'IH' di 1'f i cul t ies CQncenl i ng both the short and 111id teno n~tunlS

('1' tlle iIlV\~st"Il~l1ts in gelJetic engineedng becarne clearer; (b) the pt'ocess of

illdustl'i;¡1 l'l'st'l'lIctIH'atil1n at th.(~ intenw.tional.l.evel, spccially 01' tlll~S('

illllll.stl'i('s dcaling wi.t.h science based fieldssuch as chemistr'y, which ('ntcJ'l'd

bil'techl1l'll'gy as a str'ategy of diver'sification, and opted for continllity l'athcl'

thall {'('I' di 8('(1I1ti nu i ty tr'ajector.ies in order to make full use of b1otechr1l11ogy to

i IlCl'C,ISl' tlH' pc'tCllt- ial of thei r already conso.l..idated markets, such as 1'or

illst'¡1I1Ce, the dl'vl~loprnent of corn and soybean vadet:ies resistant to massive

11l'I.bicide appl ications; (e) the diff:iculties related to the en1'orcement of

Il'gisl;l1'il'll ¡¡¡III\'d at pl'oteeting biotechnology based industdal proper'ty,

l'itlll'I' dlH~ to thl:~ t.echnical. di1'ficulties lnherent to thepatcnting 01' living

('I',I!al1iSIIIS, (,r' becauseof the lirnitation imp6sed by the "'imperfection 11 01' the

JI'gislélti('l1s 011 industl'ial property .in different countries, be they deve.l.oped,.



l'I' lll't-. ¿llld (d) by the pattern 01' stat.e intervention and support of scientific
"

alld ll'cIlIH,logical dcvclopmcnt in thc field of biotechnology

1'.111 1'l'latil'l1"t:o thc cffects of thc tlCW biol('gi,al tcdllll'll,~jc~

ill Lltill ¡\IIIl'I'jc¿I.,t-hey ilTe still. slIlall allrl it is cxpected thc theil' full,

jlllp"cl- lvi 11 bc fC' 11- ill a time hol'izoll (lf the onier' of ten YC<JI'S. Pr'ospC'ctivc

Sllldil'S slll'l. th"t the impact wil.!. probab.l.y be greater .in thc food pn,ductil'lI

5('1'1111' ti.l~. il~I'icult:urc +- agr'o-industry).

That tn'nd is indicated by thc cha,nges whic.h arc CUITClltly t:aking

1'1,1('1' ill ;H~I'ol1l'lIlical Rtl1,;D.pointing towards un active devcloplIlcllt 01' tcc!lniqlJcs

1'1' plill11- 1 issuC' culturcswhich change the technological bas.is of vegctal

i IIlpn'Vl'IIlC'1lt. Sl' as to (lpt im ize them through the introduction of a new se! 01'

illsl'l'IIIlIClltsl~hich ('pcrr;cntin~ly ncw possibiJit.ies forthe cr'cation ()f

v"I'jl,t-i('s, as I.ell as important ecollom.Íes of scale through the shortcllill.l2; llf

t"\l(' n-'qllin'd tilllc to obtain new vadcties.

¡\ d i I'(~ct extrapolat ion of present tendencies shows the impol'tant.

1H',gal-ivc' illlpact.s that. biotechllOlogy might have on Latin American countdcs.

hy a,ccl.el'al ing t.he .l.oss of Cl"11~\:lI'ativc advantages, as in thc wio'll I<no\VI1

1''' SI' l,r i ,S('.~ IUCl'SC VS, sugal'. Anothcr' negat ive el cment i.s that the agl~nts

thil( I~'ild bil'I-Cchlll'logica1. rosear'ch at \Vol'ld Jevel are the same wh(l presentl'y

Cl'lltl'~,1 Lit in i\1Il1'I'il'iln m,u'kets, milillly thc hcalth and food pl'l,duction 1'I~lal.(~cI

1IIi1I'kcts,ldlich implios a deveJopment trcnd disconnccted from the spccific nccds

~,I' ('he Cl'lI11tl'il's 01' thc l'cgil1ll.

NI'Vl'I,thcless, within thc normativc sccnaf'Ío of t-he TPLi\, and

l'l'llsidel'ing the way biotechnology 1S evoluing internationa1Jy, it 'is p(lssible ttí

idl'lltil'y impol'tant opportunitics fol' Latin America. Thc fe-dlo\Ving ('II]('S C¿11l

rl\' !!i\'l'll ilS C'Xillllplcs: a) The pt'cscnt R :lnd 1) e-apabiJity l'1' the regíon ,,1 I ('I.S a

l'ilpid 111ilst('I'ing l'1' intermcdiatclcvel technologíes, partir.ularly in tllc1'icld

PI' ,CYIH'I'i1til'n l'1' llelV vegetal vaf'Íet.lcs and species, and in the obtain/llent l'l'

11I'l'Idlll'ts I'~'r 1'111'di;lgl1osis of vegetal, anima'l and human diseascs; b) I\~ II1l'(\('rl1

l,it,tl'dl1'1,1~'gyis still in the pnwcss 01' cOllsoJidation, thcl'c al'e illlp('l'tallt

~~;q1Stl1<lt- l'ill1 I.w l'xpll1t'('d, specially in thc case of specific l'egil'lla,1. pt'oblclllS, a~:

tl1e dCVI'll'll'llIl'l1t ('1' vacCÍncs for' endcmic diseases typical of CCl'tilin rcgi('n, and

tl1l' .f!CIlCI'atil'n 01' vcget.alspccics adapted to local conditions; c) Latin

,\1II1'I'il'i1 11,IS il gl'I'¡lI Cl)lllpal'ativc adval1tagc in relation to the gcnet.ic pool. Jt

is ('stilll;ltl~d tll<1t bctwcen 74 t(l 86% of allUving spec.ies at'C in the wet

tl'l'picill 1'1'I'CS\'. illld 46% 01' thoso forcsts are located in Latín America.

The illtcraction betwecn b.iotechnology and food pr(lduct.ion will be

cxposNl i 11 thc fo 1.1 o\~i ng ideas:
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<l. Cl'nCl'I'ning Lhe 1'oc,d at'(~a the fh'st point to be ta!<cnintl'

;len'unt' is that tllE: rnain cause 01' widespt'e,ld hl.lnger and rna.lnutrition 'in

tl1,ll1."Cl'1I11tl'i('s 01' the n~gion is n~'Ia.ted to illsuffieient income for a

('l'nsidcl',lblc pal't 01' t.he populatioll,I'ather than to 1'ood pl~oduction p1'obl,ern~.'

Thl'I'(' ,11'1' l,tlll'I' factors,howevcr, tha.t although not the eClltl'al detenninants of;

t'lll' situ<ltion Céln play an important I'o.l.e in this probZematique as th('

ullf',I\'I'I'abll' ,'cl<lt'il'ns 01' pJ'()duction of sta.rJ1e foods, and the tcchllic:J1

b()ttll'lll'cks 1'oun<l in sornc countries of the n~gioll in several stap\.e cn'ps.

As t(' tlll' 1'ip;t pl'oblcrn, thl' production of ba~i\' 1'oodstuffs hils

f'accd ullf'avol'able I1lal'l<et cond,ition~, fl11' thc last 20 year's in the ll1ajol'ity

(,f Lilt in !'Illl'" i\'<In \'(,unt d es. The greater dynami,sm of thc mal'l<et of ag"o-

illdustTi" I ized pl'oducts,assoeiated to the entrance óf great rnultinatil'nal

Cl'I'Pl'I',ltil)ns,dctl~t'lllined a grea.ter expans.ion of those products, a,nO of tlle

ilsSl'Cj;ltl,d l'l'OPS, in rc\.ation to basic 1'ooc products. Bcsidcs, thc cr'op8 1'01'

l'XI'OI't ,'eel' i ved spcc ial trea.trnent in the governrnent polie i es.

The PI'O('\'S5 of agricultura\. nwcenlization - even though wi tlt

lIt1l'qU;lI d l',g"('l'S l~f in t en s i ty i 11 d i f1' eren t c cun tri es 01' t he reg i 011-Wa8 gCIIl' 1'" I izcd

dlll'jtl,g tIJe last 25 YC<JI'S, and although.it was )'C'sponsiblc fOl' important

itl'f'l'l'Vl'IIICtlts itl tlll' ~)f'oductivity 01' 'labor and in the physical pn'ductivity of the

Lltill 1\IIII'I'il';Ul ;lgl'ieultlll'l~ as a whole,it was excludentin terms 01' pl'odu(ts,

1'I'l'du\'\'I"; ;Itld l'cgil'IIS. Tite expol't pl'oducts ill1d thosc dil'l~ctly cotll1cctcd

tl' ;1,f~Yl'-illdllstri,,1 bllsincsscs have liad a gl'l~at irnpr'overr.cnt, whereas slIIall

!,I'l'dul'l' t'S ;lIld IIIl')'(' backlval'li reg iOI1S WCI'C l,e1't out of the p"l)CeSS, i tiCn~as i IIg

l'cgil'n;r1 dispal'ities ilnd stilllulating the rural exodus.

f\ Itlll'uglt there i s pre$cntly a greater emphasis fol' modern izat iNI 01'

el'l'!'S ('ll'Sl'l)' "cl;ltl'd lo (Igro-industry and to the chl"mical and biological

¡1I!'Ut ind tTies,I'ather th"n to er'ops for export, such a. movc oís not necl'ssad Iy

f';lVl'I'i1bll~ tl' tIJc pl'l'duction of basic food Ct'Ors; on the contrary, as mor'e

i1gl'l,.,.inl!slltTialized products displace traditiona.l. (mes, there is an incl'case

il! 1'i1ll1iIy food expenses.

Thc J aek of dYllélmi sm 01' export crops production, in add i t ion t,o the

itH'I'ca:-:ing 1'ood self-suff.iciency of nlost advanced capitalist countrics, specially

in thl~ EEC, has produced loss of ti'aditional corr.parátive acvantages for Latín

'\lIIl'I'il',1I1 el'unt'r'ies.

Nowadays, the production of ba.~ic foodstuffs in Latin America can

el'IIIII ('11 l'l)II~idl'I'élbll' tcchlll)ll1gical carabi-lily. Nevertheless, then~ exist: S()IIlC

bctt I ('Ilccks in cCt'tain regions, spec ially those charaeterized b) inadequate.

el i111;1tic éllld nlÍ 11 fa 11 condí tions Jike, bush regíolls, the VenezueJan savannas and :
t.',....

"4 , ..
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111\' tWI'tlle,lstl'I'n bilcklands in Brazil. ~lor'eClvet', rnost of the existin{2; tcduwlogies

haV\~ IW\'11 c1c\'\'I\'ped exogencousJy, sho\~ing a lack of und\;~I'standing 01' t:IH~ It'cal

('l'lllfitil'11S. Tlll'I'cl'()n~, therc is a strong dellland for more alil'qunte tt'chllical

sl,llItil'IIS fl'l' Lal-il! '\llIcl'.Ícan cOllditions, so as to make such ted1llologies lIIon~

l,rficil'nL Il'SS ct'stly and Jess dalllag.ing to the env.ironrncnL

h. C()ncl~t'ning the relationship between biotechnoll'f!,Y a.nd ftwcI

~)I"l,du('Iil'n. hit,t-echnology is expected to affect ",ost seriously the 1'ooct pt'(Hluction

S('Cl-l'I',illclut!inf!, agricu'-tun~ and the processing industry,fro", the turning of

111\' 111i 1,'1111i 1111t'll. Al- PI'l'sl'nt the hUllIan hea I th market accollnts for the I ;Ir'gl'st

SIWI'l' . .')l'lIl(' I'ol'ecasts estilllate that by the year 2000, food production n'lati.~d

bil'I-l'dll1l'lo,gy lIIight I'ep,'("sl~nt about 45% of the total rnar'ket fOI' biotcchtwlt'¡'1;ical.

Techniques w.ith an intermediate level of sophistieation, sl1l'w the

llll'st 1"'l'lIIisillg possibilities of successful achicvelllcnts in Lhe shol,t and lIIidiulII

tenlls. Thl'Y l'e1'\;'r speeially to plant tissue culture applicatiClns \vhich Cl'lIld

('llhatlt'l' l~IWt'lIIl'USIy the trad i t.i olial genetic improvclIlent pl'C'ccdllt'eS, and t'pcn

('t'1I11tle~s I'os~ibilities fOI' the cngineering of new hybricfs ancl varities. rhe

scil'nlific ,lnd technologicaJ cOlllpetcnce Latin Alllerica h"s in thesl' al'l~as

t,r :1/!I'l'twlllical "l'scarch, is significant.ly gl'cater than in Clthcl' fielcts 01'

'1'11\' inl-l'raction betwcen biC'technolof!,y and foC'd pl'oduction SIWllld

,-,'Il:"id,'I' ,tI Il~ast t:.wo issucs: the first one, r'cfcl's 1:0 Ull~ ovcl'(:olllin~ of

l'\istill:'~ tl'l'illlt,I,'.gicill bot.tll'necks in the ¡H'Odllction of b".sic 1'ood, ;uld fil\'

Sl'l'l'lld. l'lll' is concernect with the general advance of biot:echnology in onJeI'

Il' "cilil'\'l' bl't:11 int:l'rnal <lnct external capabil.ity, to fiJl existing ~apsin I:he

J"'l'sl'nt int-l'I'nationaJ divisioll 01' labor.

111 I'n.',gI';lIIl11ll~S01' str<ll-cgies of d(~vcl.oplllent in Ulis field, it i:;; (Ir

I111,,1;""l'II 1" 1 illlpl'I'tance!:t' 1'l'I'III11latc integr'atecl polic.ies -- including p,'oduct.i(ln

"lid distl'ib"Ii(l11 - in on!l'I' t:o 1I1<t1<ecOlllpatibll.' tite scicnlific ;uld tl'Chl1l'Il.,~il',ll

I'I'il'I'ilil'.-; h'it-h tht~ overall_ problelllat.ique of the food sector'.

EINIERiGY

End ing IWh' the 1980s' deeade, and after 15' years of strong chal1gf~s in
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in 111l~1'('I,ld i1ild Llt.iIlOanlCI'ici111 energy s.ituation, there are many authol's

cl'llsid,~I'ing that thl' so cal.led "cnergy crisis" that outbur'stcd as 1'r'o01197.3

has. bl'I'1l ovel'Cl'llIe.

t\ltlwugh tlIis call be pa •. tially true .in industl'ial.izcd countrics and

\dl'h )'t'latil'll to cOllllller"cial energy sources, the situation is not so in rnost of

th(' d,'v,' Iop i ng eountl' i es, particularly Lat.i n American oncs, wIIi ch ,l1'C

sti 11 suhlll,'I',g,'d in él deep socioccollomic crisIs, partJy rclated to the pr'l'Sl'nt

,'\.'c,luti"1l ld' t'lH'ir' encrgy systems. On the other hand, thcy have not stil' bl'CIl

Sll'llCtUl'cd in such él way as to allow to satisfy adcquately thc cnerg.v necos (,1'

(';'1'11 ami ('V,'I'y ('Ile 01' thcir inha.bita.nts.

J'i1I,ticlll<U'ly in runtl an~as alld lIIar'ginal. urban scetors, th(' cr'isis

of 1",('(1 supply ,lI1d ot.hcr biolllass fueJs subsists and'is even gl,tting \\'('I'S,', ;)l1(i

IS il' S"1I1,~(',lS,'S ;lc('.cl(~rating dcfon~stéltjon proccsscs.

T" l'l1is situation must be addecl the effeet 01' sl:t'('ng p¡'ice illl.'I'C,ISCS

l~f Ce'llv('ntil'llal ,~IH'l'gy sources, which took place in recent YCiI.r-S in most

cl'lnllTics, as \Vell as the stoppagc 01' diminution of invest1l1('nts allC'céltcd t(~

iIH'I'('as,' alld illlpl'('v(~ (~lll'I'gy infr'aslTuctul'e. This was due; a1l10ng otl1e'l' I';lels, 1'0 1'11,'

illlp<lct. ('1' tI1\' cxtcl'lla.1 debt. Both 1'actors have restricted the supply and

,1 V<li I<l.bi I i ty e~1' cOllvcntional ener'gy sources .in the mcnt ioncd arcas.

lI1ithill the sectot'S of IIIcdiulll and h1gh income and (,1' procluetiv(~

;1('1 ivil ¡e's lhe'I'e' t'l'lII<lin ,l.lso illlp(,,'tant pr'oblerns 01' eneq,!;y supply owed te,

1lI;1Lldjllstllle'lll's b('t'h'(~,~n: the stnlctl.lre 01' known ener'!,;y ¡'cser'ves ane! supplJ

s1I'I/,'t'un's: l.1('t'I>'('l'n Il'V(~ls of gf;IH~I'ation and produetion of enel'gy allCl tl'élllSP()f"t

;llld disll'ibuti()1l syst.ClIIs; betwcen SOIllC transformation 5ystems, such as

1'"riIWt'il'S ,111\1pe'I"('" stations,and the ncw consumption or supply structUt'('s

\"'e,eItie'e'l! b," SI/h s ti t.u t. i on proce s s es ¿ul:Ong sou ,'ces; b~~tweellth,~ I e ve land s 1'."U t I/I'l~

('1' ¡"'jccs <ll/d supp.ly cOSt5; bd:w('cn cxpansion and reestructul'at)ón requin~llIents..;
ed' lile ('IlCI'gy syst.clII alld the pn~scnt .Ínvestmcnt programs, "illlited by the ext:e,'nal

debt: bl'l\\\'e'll t-he' I'equirernents of human resourees for planning and managing tl1£'

syst,'1I1 ilml its ilvai labi I.ity both quantitatively and quaUtativcly.

Otl1el- ¡:H'obl cms lIlust be added to the above rnent.Íollcd rnaJ.adjustrnents.

'-;lll'h ;IS tlH' lael< ('1' tcchnological, hUlllan and capital capacit.ics to implerncnt.

e1'fc(' t i \'l' pl'ogr'allls 1'01' encrgy conservation and teehnolog 1ca 1. developmcnt; the

Ct'isis e'1' tl1c illstitl.lt10llal. systcll~that ha ve be en deveJ.opcd i,n Latín Amet'Íca

('(,llt,'I'l'\1 ill natic'nal. pubUc cnter'prises, a1nd which are today strongly questioned,

b;rsic;llly 1"'0111out'sitie tl1(~ n~gion.



'l';i1<in,g illt'o c()llsidct'ati('n this tight concept.ual SYIlt.llCSis of 1.11,'

;1,'1[1;11,'Il"I'1':Y pII,bll'lll sit.uation ill Latín t\llIel"ica, and the Cat'ibbcan cCUlllt'i,.':.;.

il is 11l'\\' ""llsid"I'l'd 1I((,,~SS;ll'y tI) csl,ablisl1 UH~ main basic pl,~lIIisc~; ('11 ,dljel,

ll1r' 1'111111'"l'I','pI)s;lls 1'('1' dcvcloPIII(~llt sl1all. be bascd.

1I is "I'llsidct'ed tl1at tl1e Cllel'gy s~'stcm 01' t.he r'q~i('n ;lI:dl'1' ,';1('11"II(~

,'1' 11I,~il' ,',)lIntTies must be ol'icntcd towar'ds satisfy.ing thc basic nccds nI' llw

",11,,11' P"I'ul;ltion, adcquately covel'ing the non~basic ones, based on thc I,('vel

('1' d,'v('I')I'III,~lIt 1'(;lclwd and cnsuring energy supp'ty fol' the pr'()ducti\'c systel1l

,,1' ,gr'l,ds ;llld s(:r'vicI's of cach s()cicty.

!"()I (Ittaining this goal, t.he gr'catestefforts must bc done, withill

adequately ident.ifjed/so as 1'.0CtlSIWC

tcchtwlogic and economkcond.itions, toward~ maldng the tIIost bal."ncI'd
!US,' PI' (,1:1'I',gyl'I'SI'I'V(~S 01' local type,

C,',IlS\;lllt' ,';upply •

I\S l'\'lat,'d 1'.0the consllIllption side, a more ra.tional use ilnd (,('IIS,'I'rat.ion

,d" ,'1l1'I'!.!,,\'lIIust lw stl'csscd; thcsc mcasure~ al'l~.in general c()mp"tibl(, I,¡t'h ;111

inl,',gr""I SI'Ci(WC()tll'lI1ic dev.elopment process, and constitutc thc bcst ansI"cr' ill

111,'slll'I'1 t,'t'lII.

111a 1I cas,~s í t mllst be taken into considenlt i on ' fr'oltl the b,',~i 11j n!!,

1111'1Il'l'd tI' lIIinillli:.,' IlrgativI' illlractS 01'; the llatul'a.l. and s(1(~i,,1cnvir'otlllll~lIt. ;¡lId

,'11,' ",!.',,'" sy.s t ,'11'.

""1'111tll\~ illstitutiona.l. vi"I"point, the role ofnational publ.ic

PI',!:':;¡lIi::;¡ti"ll:'- IIIUS!:lw t'ccovcr'cd at:d pr'olllotl'd, within a par'ticip"tion schl~lIIr ;1"

I,'('dl dl:d 1"I'gil'II;11 Icv,~I, inclllding, all!ong othcl' factor's, 1'11l~kind 01'

C"I'jll'I'dtil'l' s('h"I1I('s \"I:ich llave had ltIuch succcss in SOIllCcC'Llnt'r'ics ,it:d sector's.

h'" fu,rillillg thc abovt' conditiolls, it wiU be tll~C,~SS,u'}'t(, P",~III,)I'C

"""";11'('11 nctivities and 10c,1I tcchllological developlllentss(' as tl) gl't1cl'ah'

111<' J'I'lJlli",'d IIl'I" ;Id('quate tccllnologies, and also adapt the OtlCS a!.I'(~"dJ al'"il;rbl(~

,'1 1',' h" d,'\','I()IWd at internatiollal leve!..

Ik';u'illg ill lIIind the pl'esent sJtuadon of the regional ene!,!.?:ysYSt",'III,

t"h,' 1'l'qui",'III,'nls 01' ("he pcpu.latJün and of their soc:ioeconomic systCIIl, and also

t"I1,' l'I'l's,'nl' k,:owI ('d,~(' of Lat inalllcr.ican and Cat'lbbean countrles enel',es I'(~S"I'\'''S.

it is "",t1sid""I'd Ihal t.he strategies 1'.0be dcvcloped in tho lIledillln tel'lII (10-,1.'1

Yl'" I'S) sl1"111d be \'('Ilh~r'ed 011the follow.ing j dcas:
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(1) \"l1 illcl'l~ase thc avai lability 01' usc1'ul enel'gy 01' the syst('1tI ;tlld at

tlll' ,-;;lll1l'I illll' tl' 1\'l.1I1l'l'I'l~quireltlcnts 01' pr-imal'y cncrgy thl'Ollgh t'he ;11'1"ic;,t" 1('11

l,r i1dl'lJU;lf"l' h'chlliqucs 1'or the ,'ational usc a:nd conscrv;lti('1l 01' ell\~I',gy.

bl tl' c('llt'illue ltIal<ing a l'atiolla,l uSC of known n~l1('wahle elwr'1I..YS('I.H'CCS,

I'al"' icu!;II'I." hyd"l'l'll'('tl'ical ¡lIld bi(1lt1aSSpotcntials (as I'l~gards bi(11l1;lSS,sl'l'cial"ly

ill "'"'al ;II'(';IS).

c) tl' S('t' up descclltralizcd systcllIs for energy supply bascd ('n t:he

IISl' l,r IH'Il-l'l'nVl'nt'iolla,I, cncr,e:y sout'(~CS(so.l.ar, biogas, col ic, minihydr'o),

d) ill t"he countt'.ics whcre natural gas rt~serves have becn discov\'I'ccl,

tl' l'I'l'lIll'f(' ¡t's intcgl'alutilization in coordinationa'with the use of oil

dCI'ivatiH's I.ith tlll' Pl.!I'pOSe01' supplying not only thc big conccntn.l.ted conSUlllers

(l'l1\\'CI' S!;II'¡l1ns, indllstl'Ícs, raw ltIatcrials), but also to othcl' d¡sp('r's('

1'('lJlli"l'lIIl'llls sudl a~ those of the residcntial, services and transpol't (CNG) SCtOI'S,

l') 111 the case of oil <lnd its derivativcs, to Pl'Oltlotc CXpIOI';tt'i(lIl

;ICt i\'itil'S Sl' as lo l1btain a bCttCl' knowledge of available rcsolll'ces; to

d('Vl'll'l' 1'1](' (~xpl(,itation of thosc r'cserves,; to increase C(WPCI';ltin' ;Ind

l':\ch;IIl,l.';l' ;Il'tivil'h~s wit:hin the region; to adcquate the'l'l~fincl'ics' stl'tlct'Ul'C

fl' 111('IIl'h'l." sl"'llcllll'cd dl'llIand (,f dCl'ivatives t'csultin,g f"OIll t'he fOl'\~se(,1I
subsl i t uf il'll.

r);¡S l'l't~i1I'ds coal, IlLlcleal' and geotl1cnllal eIH'I'gy, it is dirr'i('lrlf

Il' ,£:i\'(' ,~~l'lll'l';¡1l'l'iI l'I'il'II, as tl1cjt' possible developlllcnt al: tll\'diUIlI tl'I'1lI will

l'lIl,\' hc fC;I,-;ibll' ill ,-;l1111('p;U"ticulal' countr'ies; and in that case t/H'Y s1J('lIld hc

illt'l'~,~I,,,tl'(1 itl tl1l'il' spt'cial enel',gy equation following abovl~ IlIcntiolH'd b;¡sic
"1'('11Ii ,<;l' s .

Tl' lw "blc to dl'f'inc cxúctly the cr1crgy systcllI's 1(1ng tenll opt~i(lns.

i f IS 11Cl'(,S<;;¡J'Ytl' take into considerat.ion the impact 01' the forcscen chan,e;cs (1n

tlll' ,sl'l'il'l'l'l'IIl'U1ic S."SI:CIlI,sincc encl"gy Í.s not an end on Íts olm sakc, bul: ('lIly

" tl",1 fl' s;I!'isfy tlll~ populations' atld econollli'c ar.d social dcvelopmcnt's
"l'\] 11i ""lIll'll1 s .

Ik:ll'ill,~~ in llIind this projects'position in that scnsc al:d viclied 1'l'om

tlll' l'lll'I',!~." ¡1t:,e;ll', I"l' t-llÍnk that, 1'(11'(In altcrn,at.ive long tet'llI visillll (20--.10 yeal'S)
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<11I-l' i IlC,'case the aya i I ah i 1 i t.y (11'usc1'ul encr'gy l,f' thc systt'III ;1I1l1al'

fhe S;\lIle f Ill1l' tl' l'\'i.ItICl' n~qllil'l'lI1l'nts l'1' pr'.iIlIiU'Y,l~IH'r'gy tllr'ollgh "hc ;11'1'1il';,1 j('11

l,r ;Ilkqu;\ '-l' 1l~('hl1iqlll~S fl)J" tlle I'at i onal use CIne!Cl'nservat i 0n 01' eIWI',!.!:)'.

hl tl' I'l'Ilt'illlH~ lI1<1kil1~a ,'ational use of known rl'n('wahle CI1Ct'1~.YSl'lll'ces,

1';II'liclll;II'ly hydl'l'l'I~'ct ..•.ical and bilHllass potentials (as n~gal'ds bil'IIlilSS, SI'('ciil,I.I.v

in 1'111';1.1<lI'('as).

l' 1 tl' s~,t- U!, lh~scentJ'a 1. i zed systell1s for', encr'gy supp I y based l'n the

USI,'l,r Ill'11'-I'l'nvl'nt'il'nal. ener',e:y soul'Ces (solar, biogas, col ic, minihydr'(').

d) in thl~ countdes whcrc natural gasn~serves have becn d iscov('r'('d,

1'0 PJ'('llIl'\(' it's integl'itl utilizatiot1 in coore!inat:iona.with thc use of (,jI

dl'I'i,,;r.t i"es \vitll tI]{~ pL!l'pOSe01' supplying not onl.y thc big conccntrated COnSllll1C1'S

('1(1\)'CI' st';lt-i('ns, industries, raw illaterials)" but also 1'0 0ther' displ'r'sc

"l'qlli"l'lI1l'nts such a~ those of the resident:ia:I:, services and transpor't (eNG) setor's.

(') 111 thc case of oil and its derivatives, to Pl'oJllote I'xplol';l.I'illll

<I(,ti"itÍ('s S(' as 1'0 (,htain a better' knowledge 01' ava:i.lable rCS011r'Ces; 1'('

d('Vl'I(,1' tlll' '1xploitation oí' those r'cserves; toincrease clwpcr'ati\'(' ;lne!

('"I'Il;II1,g,' <lctivit-jes w.ithin the n~gion; 1'0 adequate thc'refincl'Íes' stl'ucflll'~~

tl' 1-11,'Ill'\\'ly st'l'lI,"tlln~d lklllilne! (,f del'ivatives rcsulting f,"om Ole 1'Ol'cse(,1I

slIhsL i' lit i l'lI.

") i1S 1'l'f~i1I'dscoal, nuclear" and ~eothcrrnal ellel'gy, it is c1il'f'i('1l11

1(' £:i\'~' ~~I'II\'I'i11('I'it(,I'i('Il, as the.il' possible developlllent al' IIIl'diUII1 1'.,'1'111\oIíl!

l'lily 11(' f 1';1,0.;ibl,' in s,'lIIe pa.l'ticulal" Cl)Untl'Íes, and in that case t!te}' s!t('ltld hl'

illt'l'~~I,;ttl'd ill fh,'i,' special ener'gy equation following aboye mcntionc.d bilsic

1'1'('11Ij ,o.;l'S.

'1'(' lw i1hle 1'(' dd'ine exactl.y the encr'gy systcm'sl('ng 1'.1'1'111l'pf-jl'IlS.

i f IS 11C("'Ssal'} f'() tilke ¡nt,' considel'ation the illlpact 01' the foreseen ('1I;U1,1;"S l'n

fl1eo.;('I'il'l'('('IIl'llIic syst'cm, SillCC energy is not an ene! on its 0"'11sake, but l,"ly

iI Il'l,1 to s;ltisfy the populations' and ecoJ1olllic ar:d social dcvelopmcnt's

"I'lItl j 1','1111'111s.

Ik"r'in,f.~ in mind this pr'ojects' position in that sense a,~d vielVce! 1'1'0"'

fhe l'lll'r',f.~Y"",gl,'. IV,' t-hink that, f01' n,n aJternat.iveJ,ong ter'm visi('n (20--,10 j'c;U"s)
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it is illll'l'I't¡llIt' tl' lIIi1kc a conl'ellu'ated effor~t as ,"cgal"ds uti lization 01' Lhe

h;\sil' ,'I."I'.I,'J' (,ll'lV Ivhich cnsures tlle pllysic-biological funet'il'llillg "f C'l:I' 1'1;1I11't:

Sl' 1;11'l'IIl"':":.\'.

FIII't'IIl'I' tl' t'he calol'ie uses atl(,1V telllpcr'atun~s tllat C;;,1Ia IITildy

he 111i 1i:.,'d ill dt'sl'l'ntTill iZl'd .sYSt:l~IIIS,the trallsfol'lllatioll 01' solal' l'IIl~I'.'..',,\'

illtl' 1,II'l'l"'il';11 ,'llI'I"~.v tJlI'l'lIg11 photl'voltaic systellls, cl'lIstitlltes tl1l' nlaill

I'l'l'sl'l'\' 1i \'l' ;lIld \'hillll~nge 1'1\)' deep str'uctur';il challges fOl' elH~I'gy Supr Iy ;1l' Il'lIg

',' 1'111.

1111II01'l'(kVl~loped countries, patticularly USA and Jap<ln, an

ilcce 11'I'illl'd l'I'SI';IITh i1nd dcvelopmcnt program has already bccn st;u'ted. \,11i eh

cOllld 11';ld t-I' tl'al1sl'l'I'1II (cven b(~fon~ the year 2000) photovoltaic solal' 1'lll'I',~y

illll' iI Cl'II'I'I'titi\',' SI'III'CC, Iwt o;lly appliedíto speciid, GI.Sl,Salld r'(!lI1ot,l~t'('!~il'IIS,

hut illsl' fl'I' lIIassivl' uses.

Ilcvl'll'pillg countl'ies, and part.icularly Latill American OIlCS, ha \'1'

1';1\'('I'ahl)' 1I;ltu!'ill {'('lIditions for'tllis kihd 01' developlllcnt which can be pn,fjl-able

i f tlll' ;ldl'\]II;lte techlJologic and' ecolJolllic effor'ts are made.

'1'111'1II1,dlll¡U' chal'aetcr i st,i es ofphotovol ta i e equiplllellts fa.voul' U11'

SII'uct'IIl'atil'lJ 1'1' hi,gl1l.v dcc('nt:r'alized systenls ill rura.l and Ut'h;1I1aTcas. ,lI,d

11I,1.""l'llll'ihllt'l' l'l' cl'l'at-l~ inst.itutional st.ructures of tl 1lI0n~part.icipative éllld

1111111;111el1;II';I('tl'I', <lvl,iding concC'ntr'ah~d and 1I!('1I0polic schl~rnl~snOl,trwlly "(",I'lil'l'I,1

by t It" 1'11t,'I' 1'lll'I'gy SI'lIITt'S in use t'oday.

()n t'11I'Ot'IH'I' hand! the f('I'l~s('I~able way for ted1nologie clev(~I('!,m('l1t'l,f

litis killll ,,1 S.'Sl,'IIIS 111;11.;1'liS thil:J1< that thl~y could lw lIscd in lill' "ir'~;t 1'1;1('"11\

iS('/;\I(,d ,ll1ti/l'l' ,kcI'ntl';ll iZl'cI aq~as,an after:wards to introduce thclII p:r';¡(!II;,lly
I

j 111"IIll'I'(' ('I'IICl'llt l'éIt'l'eI al'l~as tlnd i 111'01lI0l'e spec ific uses, ;¡s the i r' ('osI'

ti i 111i 11 i sil

11<'1,111111,';('.

,11111lWl'I'1I11~SlI1l'r'l' compet"it-iv" in relation to the c,C'ntr'alized '~;.I',':;f('lIls

lh i s pl'lwn;s, whi eh gOI~S1'r'OIllthe periphery towanis the celltel', i s
, .! •

<lIso IlIl'I'\' \'I'IIII'é1ti h I (' IVi th U11'genel';11 deve 1rlpml'nt pI'cmi ses 01' the pl'I'S('111'1','p.il'l' t-,

tl1;ll 111111\'I'é1SI,'Id" l,l.Ill~I' eIH~I',g'ys,'uces.

""l'm tlll' Vil~lVp(,int ('1' 1'.11,'il1lpact 011the natur'al. cI1Vinltlltll!l1t, tlH~

st'udil's m<ldl' up tI' IHW show that solar photo'vol.taic energy might havc tlle lo",est

iml';lct by unit (,f slIppl iedenergy.

1.11 l'l'léltil'n tI.' its .illlpact on the social CnVir(llllllcnt, we considv,'

lltéll' ill ml'st cases it would be positive, sin'ce its use implies more divcn>ificd

;111<1l'é1I'Iil'ip;lt-iVl' slH'ial and urban sehclllCS that those lIol'mally gcncnJted by othcr
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Ilcsi(!l-s, this long tC,rJlI cnel'gy strategy i$ aJso Ct'hcT'cnt 'vi tll tlll,'

PI'~'I'~'s<t I I-~'h'a!'lis liS i ng, at lIIed i UIII term, renewabJe energy soun~es such as b i t'rnaS$

<tnd hydl'l'cIN'tricity. thus minitnizing the impact on the regional: D.nd th\:,'

\ú'I'ld's ~'l'~'sYSt~'1I1 J-lI'oduced by cOlllbus,tion of any other non-renewable fuer,
r .F

(e,,;lI. ,,¡ l. n;II'lll'ill gas) through i •..•.cversibl:c gcner'ation of CO
2

ilnd

~,tl1\'I' 1",lllll'ing lIlah~I'itlls (SOZ" NO , etc).
x

Tt' t,blain an c1'1'ective penctl'atil~n of this 'teehnology in tatin "lIIl'ricil

;ld~'qll"t~'ly ildaph'd to its soeio-econom.ie n~quirelllents and avoiding an cxcpssive

I'l'I'(' i ,en d\'l'l'ndcncl', i t i s of fundamental .importance to prolllotc n~seal'ch,

d~'\'~'ll'I'IIII'nl ,lIld l'omlllel'cial. p,'oduction of this source as soon as possible and

,,'il'h 111\' lIIilXillllllll lIse of avail:abl.e n~soul'ces:

In tlll' S;UlIl~way as in the past sOllle 9ount'r'ies (lf the rcgion PI'l'"ll'tl~d

IIlilssivI' ;Jlld SlIccessrlll. pn'gl'allls 1'01' develt'pment of hydt'oe.l.ectricity l'r nllclc"I'

1'llI'I',t~.". il' is tl,d"." lIecessary and lIl'gent to start a progl.illlllll~~ 1'01' <!l-vI'I,'p'I!I'llt
1,1' S~,I;II' 1'"~'h'Vl'll';lic cneq:!;y.

Cl'lIIpll'lIIl'nt:a/'y to this central: option, it wiU. be IIl'cessar'y t<' cl'lIt'.Ínlll'

st'lIdyill,g ;111(1dev,'I('ping techniqu(~s 01' ratiollaL use and conse/'vatil'l1 l,f ellt.'I',e:y.

1'11 s ltr' i nI'-':;11ways tlH~ h ighest ava.ilab ili ty of useful energy fol' the SC'C", i OI'Cl'lH'fIIie

Sy~tl'1I1 \\'itll th~~ Il'h'l'St utilization 01' pdlllary encrgy sourCl~S, which p/'l'viJcs.

,11' 1'11,' S;¡fII(' tillle, fl'I' the reductionof negafive impacts on the natural cnvil'onmcnt

,Ind 1111' lIIinlllllum l'l'qllin~ments of sealTe economic resources.

Both <,IS I'l-'gards development and utilization of soLar Cnet'l:;Y hy

l"II."(\\,,II;lil' 1I1,';IIISand ft'I' the rationaJ use 01' cneq.!;y sources, pal't,icul;II'ly

l'I,'ctl'j\.'it,y, it is important to explore and bear in mind the rccent devell'l'"wnts

l'cl;¡!I'd tI' SlIlwl'Cl'ndllctivity of el'/~amic materials. rhe tcmper'ature at: ,,,hirh

t",'S,' l'xp,'I'iml'nt'.s h,IVl~ been pe/"rOI'lIIed, sirniIJar to thatofliquified nitl'(1!~\~1I l't'

liql1ifil'd lliltlll',.lI gilS, llIade us think of fIIultiple applications in the eIH'I'gy

ril'ld. ;¡S \,,~'II al Il'vel.s 01' energy captation (~olar photovol,taie), cner'gJ'

tl';JllSlllissil'lI (S¡WCi;llJy elcctricity), 01' stoickagc and final ut:ilizatil'll

(\'I~'l:t "Í\', IIIilglll~l ic ilnd el,eetl'onic equiplllellts).

!l.s I'eliltl'd to the nucll~a/' optiOIlS, nuclear fision 01' fusion, \Vl" t:hink

th;¡t, this \Vi I I t'nl)' be feasible in sOllle Latinoéllllerican countrit~s, sll.ch ilS c~'lIld

be, ;¡ t JIII'di 11mtI' 1'111, !l.rgen tina 01' BI'az i 1. as regards nuc leal' f i si l'l1.

On tlw contrat'y, nuclear fusion wiJ.J not have a significant /'l,le in

Lilt in ¡\IIIl'I'ica in the period eons:idered, since th:is option has still not: be en
\'s1;,bl ish~'d l'\-,\'n ,11' laborato/'y leve!.

"s l'pg;I/'ds hidr'ocarbons élnd coal, they could have a specif.iC and

Cl'IIIJ"I.'III~'nt';II'Y I'~,I~, ;¡t I,ollg terlll, fol' those u~es whcn~ thllY c¡'¡,rr llot be substitut:ed
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hy l'II'Cll'il'i1"y. iI,"; el'llld lw the ,l'.lIS1' in t1H~gOI,ds Hnd/lH' hlllll,UI 1"';1IlSI1l'I't'. and

,IS "iI\\' 1IIi11'1'1'i<tI 1'111't'IH' PI'lll!lIctiOI1 rdo c1lClllical pr'lldllcts ('1' divl'I'sifil'd "ind.

S¡IIll1ltanl'ousl,y \vith the energy systclIIs dcveloplllcnt and as a "lltHlilII\(~ntal

tl'l,l. it is IH~cessary t'O str'ucture <in adcquate institutionill f";IIII(~lvl,,'k.

IVith ,1 VI'!')' participative and dClll'Ocratic perspective. amI ",ith ;1

dl'\'l'll'plIIl'nl St'yll' l'I'il~ntl'd towanis the satisfati'On üf spiritual, iJnd lII;ltCI'iill nl'l'US

11f ;,11 and l'vel'}' lltH' 01' the region's inhabitants, ",e think it is nccessal'Y 1'1'

1'I'lll11l't'l'st'l'lIl'.t'III'\,S l,j' Cüü ,'ative Hml descentral.ized f<ind, integr'ated t(, 1hl'

1'1',gil'n;1I ,¡nd natillnal pubJic or,ganizations and acting within a gl'Obal

1'1,lllnill,g :.;clll'IIII'. Il'¿llh'd by UIl~Statc with,an adequatl~ pa,'ticil'ilt'illn

1'1',111 sl'cial ;1('1'\11':'';(public and private produce,'s, users, workers, tl'cIJIliC'ians.

s u p P I i l' /'s. e t- c ) •

TIJe inst'itlltional. structure should be a bottülll-up pt'lwess,stal'till./!

T11l~l'IH'I',gy system, adeqwltel.y used, cüuld be él cüncrete f;)ctül" "I'I,;ll'c!S

t'\H'('ugh building up '01' (',1111I11I011l\I'ojpcts a I11ti ,/f,

1'1' tl"'l'lI,gh lh\' blll'lkl'S; tl'i1nSplll't nets and dis1Tibution systenlS '01' ell~ctr'i('ily

and nilt'lll'ill ,gil,'),:1II('l'!liIniSIllS for' Cüllllller'cial, ex.~hill1geof ener'PJ' 1"1I'0ducts;

'inl\'~I:;lt ill~ J1I'lll'I'SSI',";1'111't:lre pnwisiün of equiplIIl'nt. 1IIi1.t:er'ial,<;ill1d COII:';!"II('I'j('1I

l'l' \'II1'I'gy I"'l',kcls: IIIl'cIJanislIIs 1'01'cooperati.I'll in resear'ch activitie:>, 1Tainill!::

('1' Ir11111;111"l'Slllll'Cl'S.;ll1d finilllcillg cIH'r'gy systclIIs devcl,opmcnt. of' l~vel'J' \.'11\'(1('

thl' ('I'IJntl'il'S illl\l 1'1' t'lll"I'I',gion as a ",holc.
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J JI - 11m umulNI mWilNISIOINImr TIlCBml(J)LOOICAL CItI\INICE DI lATJ.INI MlII1JRJ.C/'\

Illlt'ing st'v~~"al millenia cities Itavl' been at t.lte Ct'nt.r'l' 01' chane,('s

nlld inlH'V,It-i(lIlS. bllt llntil the pl'l~sent urball -, dr.ivc'¡' changc. the lior'ld

p~'plIlati('n I,"'S (~vl'dl\.dmingly rural. Even Eur'ope and USA during the industrinl

1'\'\,('IlIt i ('" alld Iv\'II i nto t:he XIX ccntury, w.ere predomi nantly rural.

Tlw situation has now changed dr'amatically and in the XX CClltlll'Y
, .

111\'1'('1'111"11\'111'1' I.IH' Wl'I'ld wi 11. b~'com\~, I',~,t' Ihe fir'st tilll~~, lIIost.ly "I'h;III.

The Chall,l!:l' i "c lude rwt. only the irapid growth of the percellt.age of ul'bnll

p\'I'ul"til'll, but. <l1~w its concentl'ation in .I.arge metropol.is, and the incr'c<lsillg

1'\~1<lI'il'\' h'\'i,l!:hl 1'1' I'h\~ ut'ban poplllatioll of t:IH~Third WlH'ld. This ch;lI1e:\' i"

P;¡ltCI'll ~,I'1'('l'lIl;lt.il'll distl"ibution ShOlllcl be taken into aCcotHlt. when

C('11Silkl'ill,~ Ihl' sl'cil'CCOIHlInic impact of the ncw wave of inllovations.

Citics ;u'e incl'casingly not onlyt.he locus where tt'cltlwll'gical

illll\'\'at~il~lls an' pn,dllccd, but. al$o t.heir main place of appJ:icat.ion. This ~;"b,i('ct

h<ls 111'('11;'n'Cl'nt ami incn~asing concern in'devcloped countries and urban

1'\'SI'<llTh\'I'S r('I\~I';lst. illlpl'I't.allt changes in cmployment pattcrns, in gl'olv,-h a"d

d\'('<I,)' \'1' "1'1,;,,, Cl'lltn's. ami in Lll'ban dcsign alld lancl use pnth'I'ns.

111J UIl\'1 ()87 the I'l~se;j,rch gl'l~UP'on urban prob Icm 01' t.hc OECIl

si <t1'1ill,l~ i 1s PI'I'.I~I';lIl1ll1\'\'n TcclllH'll~gical, Cllange and Ul'han llevel0I'IIIt'I1I' 1'(';)("11('</

t 11\' rl' I 1('1,'i I1g ('('nc I.usi ons:

"Fiv(' pl'incil'al cOlllponcnts of Uf'ban changc can hl~ ident.ifi(~(L TIl\'~';\'

('('IIII'I'I1\'llts ;11'1'gll'hal cconomic restructur.ing, wh.ich invoJvcs thc rise of t.1l\'

IIllill-ill<lt-i\'ll,11 cOlllpan)', t.he cOllcentnltion 01' d~~cisjons and capital iil w('I'I</

cili('s <ll1d sltirt.illg centl'l~s of pl'oduction; automation of rnanufectllt'ing: t'1ll'

,'is\' l,r i"rl'I'lIwtil'll tcchno.logy which infJucnces proccssing and comlllunicatiPlls,

tl1(' d('1I11'.I.:;I'''I'ItiC rhC1ll'mCnNl l~f age'inf!; popu Iat. ions; and householcl f i ss ion \Vhi eh

I'cslllts in SIIl,lll(~I', singlc par'cnt hOllsehoJds."
,

!\It-Ill'll,glr IIIM;t. l,f the pl'oblcms idelltified .in the devclC'pecl l'l'tll1tT i1";

<11'1',,1 SI' 11I;1l' 1'1'1'~,f Cl~ncel"n 1'01'Lat'irl i\mer.i.ca, they must be pJaced in a

dirt'('I'~'nl r";l1I1('1V0"k. The IIrball problem is a. clear exampl.e of the ditlicllltil'S in dil'('ct.

\'~'I';'1\(,Lll i\'ll \,f iSSlWS ami tl'\~nds 1'rom the ine! tr.iali.zcd countr'ies to the

lhil'd \\!~'I'ld.



The fin;t point to be taken int.o acc{'unl is

l' I'fec t of accelera ted gl'l'wth élnd ul'ban l'Nlcen t.t'élti 1.'111.,1''11\'

1'('1'1l1;11i 1.'11('( tl1\' 1\',~il.'ll. By t:he yeal' 2025 t.he general leve l. 01' ul.ball j zatoi 011 in

t 11(' I'l',[':il'" \1' j I I I'eaclt 84¡'{.. t\rge~lt i na, eh i l.\.; ilnd Uruguay (tclllpcl'att' Sl'lltl1

,\lIIl'I'il';' l. \I'ill1 lll'billlization pel'cl~ntages 01' )lIore than 90%., wi 1I even (~XCc('d t11l~

;1\'\'I';l!~l' ri,!~IIl'l'S in indllstl"Íalized coulltries. The cities with 1II01'l' t-h;111

1'\'111'lIli 1I i\'1I inh;lhi t;lIlt-s (21 at that dilte) \oli1.1. include 30'¡': 01' thl.~ 111'1\;111.

1'\~I'II1i1t-il.'ll, as Cl'lIlp,lI'ed with 10% tl' 20% 1n industríalízed cOllntries. ¡\t 1:11e

Sélllll' dilt\, 111\' ¡wpllléltion of the r'egion wil111'cach 786 rnillions (Jü2 lIli 11 iOIl~;

in Il)HO).

Cl'IISic!L'l'ill,g tl10se dl'lIlo,gt'aphic tr'l~nds, a simple PI'('.kctioll {'I' i1c('\llIIllIah.d

111'h;)l!d,'l'il'its plus IIl'\~ delllilllds lllakl's it obvious thil."t they canllot 11\' 1'('III('Vl~d

;lnd siltisfil.'d with I.~jt.her' publicor prívate funds given prescnt technol.ogil.'s "f

III'h;)11dl'\'('I I.'PlIll'llt •. \~hethel' we ,express thcm as voJume of necessary investlllcnt:,

1.'1'ílS IIUlIlhl'I'S l'1' LlIlli I ies in need, housing <lnd related faci l.ities ,JI'e 1'11\'

highest: (kl'il'Ít in Latin !\mel'Íca. 1t can be est.imated that publ ic. and pl'i\'a1:c

in\'\'stlllcl1t- in c('lIImC'l'ical bousing represents aroulld half of what is 1'l'qUil'NI

('VCI'Y .\'(',11'. ti m<l.SSiVl' increase 01' investment'in this sectol' is not pl.,'b;lhl\ ....

nqwcii1lly il1 a rwriNI 01' restrjicted pubUc' expediture •

Tltc ul'h;ll1 1.'I.~pulatiol1 in thelaboul' mal'ket \Vil increase cvel1 fa,';!:,'"

,-It;l11 lh" ('ities. Ilctwecll 1980 <llld 2000, the urban Wl'I"ldllg force

h'i 1I illl'1'C;lSI.' tlll't'C t'llílll 3.4% per: year. This rate is almost seven times higlll"I'

,1t;1I1in il1dllsl'I'LrI i:;:'\'d COltllt'l'il.~s (O,5'y,:).

Thl.' l'vl.,llItion 01' 1Il'b,Hl I.about' ma~'ket:s in Latín t\'lIcl'Íca bct:\V(~et1j().'~O

;¡l1d IO~O h;¡s l'ccl'I1t:ly becn the subject of n~seal'ch and discussion. ~1C'st:;1lIr-11l'I'S

íll'l'iv\'d;1I 111\'('{'llCIIlSioll that evell in thc post-war period of VCI'Y ,'apid

\'('l'III.'11Ii (' ,~I,(,\",'h, "he capac i ty to absorb the urban laboul' fOI'ce was I i111i tcd i 11

tltl' IIIl~st l'I.t'lluctivl.' I.'COllOlllic sector's. There wel'c various reasons fot,

this l.illlit"í1t-ioll, amoll,!:!;which inciome distriblltioll,pattern of dellland,and thl'

t-\.'cl!l1l.,II.',gjl.'SintrNlucl.'d in tbc more dynamic, prodLictive sectol's, should be

st l'l'SSl'd. I\S a I'I.'SI.IIt thl~n~ was a re latí ve Iy largcr .incrcasc 01' cmpl.oYlllent:

jll ,11'\'<l.S01' low p"l'l'lucti.vity, with 1'oreseeable economic and social cOllsequcll'ces.

1f th i s happcncd dur ing thc per i ()d of post wal' expalls i 011, i t i s

11I.'t.el i 1'1' icu I t to 1'OI'l'cast what w111 happen 11OW,when a new wave of lahM'

saving techl1l.'Jogies is spreading through the world in a period of cconom.Íc

dcl'l'l.'Ss i ('11. Thl.' OECJ) countrj es, with a labor force growing at arate of 0,5%,

high CilpilCity of ,1CClIlIlldatH'n 0[, capital, ahd no structural uncmpl.oj'ml'llt: untl1

"I.'l'cnt.,.\'. C;lIl1l\'t el.'l'" Witll the nroblem of unelllployment (cven 11.~:IVjl1f':Is¡dl'
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"\](' Pi,,'t ld' tlH' Sl' c;ll' l~d in1'o1'm;ll sector of the economy, composed l,f 1>'1'I'kl'I'S

\\11(' llal'dl)' slIl'vivl',lh~pl'ived of any p1'otcction 1'r"om the st:ate l'1' 1"'0111tl',1l1P

unil'ns). TI: is l,bvious that in thc Latin American countl'il~S ",ith a 1;llwl'

!'l'l'Cl' ~I'l'\"¡lIg at a I'ate iH~vetl times higlH~1' thall in the indsutt'ial ized cc>untl'ies,

Il'\\' l""P,ICity 1'1' O1ccllmulatioll of capital, and chr'onic structul'al. ullelllpll'YlIIl~n",

tl](' l'mpll')'IIll'nt sil:uation will deteriorateillluch faster than in 1'he adv;lnced

el'Ulf' I'il's. Thl' sl'cial. consecuence 01' that dcterioration \,i I1 also he 1II11('h11I01'('

d;lne;el'l'IIS. as t'he Latin American c,'untric$ cannot a1'for'd 1:0 giVl' the 1I111'IIlI,II'yed'

l11l' de,gl'el' l,f economic pt'otection providcd by the industrial ized cOllnt .•. ies.

Takinf!, lll'ban social nceds, and 110t technology as' starting pOill •...l'IW

illmedi<ltel.} finds imposible to I.imit the analysis to new techllol('p-;ies. H<l'her'

,'',, illll'I'pl,l,\' \ll'I\"I'I'n 1]('''' technoll'f!,il~s O1ndl,t.IIl"" t,:chnol"f!,ie.'.; IIIUSI. hl' ;Illdl'(~.';:;t'd.

Tl1is illCllldl's tT<lnsfer' amI adaptation (,1'cul:n~ntwl~1I establ.islwd teclll1C'll'e,ies;

<lI'I'I'l'l'i<ltl' N' intcl'llIediatc technolog;ies (in 1'el.ation to spccific SOCi;ll gl'Olll'S

l'I' 1I,ItuI'01l envil'olfllll~nts) and the'spn~adand upgrading of traditional tec!llll'/Of!,ics.

JIl spite 01' the great variet:y 01' urban activities and 1'ol"ll1s, it can

be idl'nti1'ied in the 1II0dern hi?tory of cltdes, periods when~ urban inrll'\';ltit'n is

,'!;1'11l'I'a I i zl'd (Inri aece Ierated. rhe Tast years of the XIX centur'}' <lnd the

[w~inill,1!, t,f t:he XX centlll'y is one of such periods wher'c ul'ball illllOv01til'lls tl'llds

tl' cluster' (,~I.ectricity, eleva.tors, gener"alization of water' and sewílge sisterns,
;llIt"l'lIIl,b i 11', e te)

Tl1l'se clusters of innovations 'can be broadJ.y divided into t'\ú'

- i1ct'ive technoJ.ogicaJ. innovations, w.Íth great pcrvasive potelltial;

- l"l.o.;sive tl'chlwlogical. innovatioll wich spread in close i1ssl'ci"t'.it'n

\,'ith .gl'lll'I',¡/ st'cio-econolllic devcloprnent and change, 01' thl'ough spe\.ific publi\.

l'I' l'I'ir;rll' iIlVl',o.;t-lIIl'nt policies.

'\II! l'IIIl,11i le at- tlll' bl'.gillllill,g 01' thl' eentIH'Y" "lid IJIj cn'l~ Il'l" "(111j e:;

<1, !'hl' l'I1\1 t~f i ,. lwlong 1'0 the active typ(~i of technological illlH'Vílt ións. ",hi 11'

hl'lIsill ..'.: l'l' b,lsie 1I1'ban ser'vices are more 01' the ~Issive tipe. 1'lIl' chall;ln!.~I~ i~i

11l'\\' t't' ('l,,"b i Ill' [",t.h t,f thl'm ¡na n~search and deve loprnent poi j cy f¡'r' 1-he ,'vg ir'n.

Jt is also use1'ul to distinguish bet\'¡ccn thc gClll'ral tCc!lllt'I l\!::iC;l1.

challgc t:d\in,g place inside the city (indllst1'Y, sCI'VÍ<"es) and the t('chnil~,t1

cll;rII,l!,l' il! tlll' Cl'llst'l'uction andol'ganizatioil 01' the city. Ive wi U concenfl'ate

llI<1illly l'lI tite sl'cond type 01' technological ehange. It ís a \Vell kno\1't1 filct

(11,11 1'\'('11 i11 (-lIl' advallced countr i es expendí tur'es fol' ,'escal'cll and <.leve loplllellt:

ill t11l' buildin.l.'; Sl'etor are rnuch lower than fol' (,11'.111"1'industrial activitics.
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I
1111ildi",~~l1"s 11\'1'11t!Ji' illdllst'l'ial activit.y w:ith I(~ast t:ec!Jllical P"OJ~I'('SSsilln~

tl1l' Illdustl'Í;11 Ikvollltioll. li'lIrrllwl'1II0I'C, tc:chn i cal Chélll,gl'S,; I '

illdllst:ril's provid1ing ('I,elllcnts fl'l'

eOlllllllldi cat i 011, ~'atcr PI'OVi si 011, e , i lilat: i Z;It i 1111)
, , ,

1'1' 111;1I11'i1;III'y activitics, rath'er than in t1ll' constructÍl'n of dwcll illgs.
I

TlI(' JII;lÍlI l,bstacl(,s "o' t1H~develo~)llIent (11' inl1l'VatiNls 1'1'" tlll'
! '

Cl'llstr'uctil'lI of dwelling;were no:t scient.ific 01' tcchnological, but social :tml
i 1

eCl'I1I'1II¡c. !J,'ban l'I'SI~CJreheJ's :in !USA report ~ considerable nU/l1bcr 01', llel"
I

bui Idill,g 11I;ltt'l'ials I.¡ich are not ibeing used because 01' tradi,tional
I

r'I,~ul;¡til'J1S 1'1' lacko1' econo/l1ic; relevance,lsince building /I1é1tl'l'ials lilak l' up

1'111.':2l)',: I't' !JS,\ I1I'usI' costs (sit~~, kitdH'niancl bat:I1I'(11'ITISlH'ill,'.!: /I101'\,
, i •

¡"IJ"'I'!;lIll 1'1'St ¡tl'IIIS). This is ~il,t' the casl~ 1'01' pOOl' Third IVo"'d urban
I

d\\I'lll'I'S. In 'sl~I1'-III'lp hOllsing; fOl' instahce,walls and roof /I1i1tcl"ials :tI'C
- :~ .;.

tl1l' 11I;li" 11111111'1';11')'I'XI'1'ditUl'l'S.• 1,Iowcan the!ncw technologies Cl'lIt,l'jbu!:c illthis

:lI',';lS (,1' IlI'ball "I'I,bll'IIIS? Uf) 1'0 1~lIowcUITen~ building technol(1gy, OI"jl~J1tcd 1:1'
t • I

1101l11'.'~1~1l\'i ty, concclltTati on ,and /I1c),ssiveprodJ:ction, has not been abJe t('i Illll'\';l te

in tlJi' fil'ld l,f hNlsing, especial,ly housing '\1'01'low income gl'OLlpS. Nl'lV

tl)('lJlwll'.I.~il'S.I'<ll'ti(,lllal'ly in man11el'ials a,ndiOlicl'oclectronics. 'vith PI'I'I"is\'
i

1,1'lJi,f~1J,'f'1'icil'ncy 011small, scale PI'Nluctionlgn~ater pl'oduct ,diffel'ellciatil'lI.
: ¡' -
! J .

dc:,;,','"II'<I I i :'<1\il'l1 <11111alltonomy, IIlay pedw,psface th i s challengl~ bcttel'. rile
~ ]

l'11,'I'III,'USvill'iet.y l,f L1t'banhabitat's IVhich contitutl~ a ban'i.cl' 1'01' 1'11\'intl'I"fIICf.jl'll
i

"1' :;I;ll1d;II',1 tl'CIlIWll'.gil'S. may hccioml~a I'ich 1'icld fol' cxpcl'imcnt.<ltil,n l-.iJiclJHIl' 11,'\,

iI1l1"\;11Il'll,>-;. SI'III" l'xamples call bic givcn.
I

LI1\Vdl~l1sity urban arcaiS are expen$ivc to providc I.¡itll pllblicSl'I'vi('('s

(1"11""1' IH't'\\'I'I'ks, Il,lV cncrgy efTiticncy, 1owidcmand). High dcnsity downtl1h1l
I

'"I'III1II,'I'l'i;i1 ;II'I'<lS ;11'('alSl' costly 1111d high enl("gy consumers. JlltCt'llledia1e

,kll,;jlics ill mllltiramiliéll' bllildiilgS are not!accessiblc to individual sclf-Il\~IJ)l.. .

l'lIild,'I'.';.l'\I'll ir it is t:hc Il'ast costly ill1d ,,~on~dTicicllt solutil'll. ~lllltiplI/'l'(1se
I •

I'"!JI ic ('''(1I1\~I';ltil'l1, hased on C,lI,d'lll studies 10f tl1l' I'l~gional ,HIel 1(1('<1I

H'Ildil il'11S,Cl'uld gr'l';ltly l'l~dLlccd {he private !and public costs ('1' llt'hiln dl;V,'ll'pmcnt.,;
I I

m;l"ill.!~ pl'ssihl\' 1'1'1'!,OI'J' ur'ban dWlh lers to bc'ne1'Jt 1'1'001tcchnological, iIHWVilli('11S

11(11;)1';1i l;lble in ;1 housc by housc :approach, for instal1cc.
I
;

1\ ,<:!;/'C<l\v,lI'icty 01' new lII;ü,erials have bccn tested f('I' 11'1,cost

bt¡j Idill~s 111I'l~cellt years (earth, earth+ccllle'ht, local woods, cernent+polimcl's,
i

C\'IIII'llt liI,I~I'icllltlll'i11 by products). rhe d.ifficultics in disselllinating thcse
I

11('\\'t ,'\'11111'I('g i es aI'(~ related to co:mcrciali za.t~o.n problcllls, cultul'al ba'"1'iCI'S 1Í.nd
'1 I '

di'l il'ltlt ¡l'S tl' t'''l' ('11site n~plidation of thb odg.inal designs. fin adeqlii.lle
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('l'lIlhin<lt'il'll of s('ci<ll SCil'nCl~ amI tl~chnoll)gical n~seat'Ch Cl)uld be'a grcat' 11('lp

in tl1,' ficld.
I

- Pn'L,lH'icati('n, and stalldardization of bui Iding COlllpolwnt Iws

b,','11 11,111I1,,'I','din L<ltill i\lIIt'I'ica by lack of a steady and n~liable demand,,
11<'C,'~~;II'Y 11.' r.1Y 1'1.'1' the initial high investlllen'ú;n.:~quin~d. Hect'nt I'l'seal'ch

11\'''('\'''1', SII,'lvS Ih<lt in latin i\lIIel'Ícan eitjesstandardiz~tion and pn'f<lbl'icat'jl'n

l,f C"lIIpOIlI.'nt"." CNIJd be a very imp()t'tant way to :innovate in bu,i Iding design ;lnd

1lI;lt,'I'j;,ls <11'.lower cN;ts, pt'ovided those market constraints are rCll1ov,~d. TI'.,

i~ '"h\'il.'IIS that' the sl,lution to this problem rest on a redistl'ibution 01'

i'H','III,', <lnd 1.'11the I1CWforms of social organization proposcd by the ~INh'l I.,f

- 111'i nk i n,e: \".ltl.~r and scwage s.i.stems. In the last two dccadcs tl](~t",

11;11" ""I~11 illllK,,'t<lllt illlprovClllents in low eost aJtet'natives. niotechtll.'l('gy c('"ld

111<11\,'si,gnificant cc'ntributions reducing costs, increasing the quaUty 01' th\.'

1',','IIIIl't <lnd p.II,ticul<lI'ly I."nlarging the environlllentaJ cal'ring capacity, Wl1il'l,

CUI'I,'nt Iy hindcl"s the utilizat:ion of those technologies in other than VI.'I'Y silla II

c i 1 i l'S.

- ~l;rilltcnarice nnd administrat.ive costs. Two il1telTl~latcd issltt'S

"hi,'11 <11',' ,,1' SI)('ciill illh~I'est, al'l.~ thc envi.ronlllcntaJ and admillistrativl'

d"I,'I'il'I';II'i,\1l 01' lal',/1;e cit.ies. In llIany cities 01' the rcgion thcre is

;1 ,eYl'h'illg \.l'llfl ict. betlvecn the city and its supporting ellvit'onmcnt, du(' to

pI.' I Iut i1.'11, l.'vel'll'ad of calTyillg ca.pad ty, and increasing vulnera.bi 1ity 01' a 1.1

','1,,',-'; 1.'1' l' 1,'1,; S that. t~llt.er alld leayes the dty. This 1s an important fiel,el in

,,'!lil'" tI' sp,'clllnt'l.' about new tec!llll,ll'gies ancl the elty. i\t the same time,

;IS ,'ilil'S ,gl'I.'W 011.11.'1', the costs of mi.dntenance,incJud1ng pel'sollllCI" absorh IJw

,g",';ll\'I' Pill't 01' Il'(~al budgets, gl"l~al'ly redueing the possibiJity of

ill\','~:lml'Ills 1'1.\ impl'I."'I.' living ami envil"onml.~lItal conditions. T11\~111'1
, 1

n'sull is <1 cl.'ntilll.'lIS deterioratibll of the u~ban environlllcnt in al,!. its

1.1 i tlll'IIS i l'IlSS.

The ilion, .Iffluent dweJ lers make up for the deficiences cif the publ ic '

s,','l,'I' by 1II,'iIlIS 01' t.heir greatercapaci'ty to spend (exclusive urbanizations,
i

couIII!')' clubs, slwpping centres). rhe gap between rich city alld pOOl' CÍty

ill\'\'it<lbly lvidcns. Do the new techl1oJog:ies offer any hope for alleviating

Ih j ~ ,si t U;,I t' ion ?

Thcl'l' IS 110 doubt that the new technologies ca.n play an illlpol'tant 1'011.'

in 1111' iml'l'l'Velllcllt 01' thl.' living' cOlldition~ (lf tho eities of the

'.,-t
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H is als(' obvious that for' this 1'0 happells tl' ('111)' illl1l'\,,,tin'

.'-'Il\'lIld 1:-\' illIT("dll,cd.

('l1l'(,' r ,'lll~ P" 1';1l1oxi c,li (,~I ('lIIl~IJts of thc pn'Sl'l1 t si "llil!' i (,'11 i S t I¡;\ " ,

;11 '''\' S;1111,''illl\' t'h.II' eit'il~s ;II'l~ ril'tl'ri(",,;tt'illr-: tillC, t'(, :1'!.1'(':lt' ('xll'll! 1\1 ,.h"

1;1\'1,('1' lk"i('il~llt illlpI.CllIl'lltat'il'n of IIIcaslln~s which h"vc tl' dl' h'ith Hll'

IW"iI\'i\'III' ;111'.1;let'i('IIS at 1'11\'individual lev('I, - such as l'll\'i'''l'IIIIIl'lItal Prt,t'('Cl ¡('n.

1"'\'\\'llli\\' hl';t11h e"I'l~, 1';I!'j('!,al US(~oC available t'cs(,'UI"(':l~;lIJ(1~(~I"\/ic(~:~,

C,'lIlll11llliI'y l'I',f~;Hlizatil'll,' vi("lence pt'l~vention, and contn'.I, infonllaL educatil'll. el',

- ;1 c('llsidl'I'ilbl,' pal't of tlw I.abor force is maginal izcd dl'pr.jved of <lny

Sl'(' i,,1 lIs(,rlll t'ask.

Th(,~Pill"t i c i pat i ve soc i ety proposed by th~ Model of Endogenous

11,'\'('1(,'1""1\'111',,11(,ws ,-he ct'l~ative uti l.ization of all hUlllan rCS(1urces, ::Ind t:lH'

fllll illlpl('lIIl'IIt'<ltion of t.he cOllllllul1itary act.ivit.ies mentiolwd :lb('Vl'. l.,' is ;1 I Sl.'

ill tltis e(,'lltl~Xt' 1'hat the ncW technol.ogies associated t.o infonnatiotl and
- \

Cl'III1111llIÍC;It'i(,'ncan Iwlp by rationalizing maint.enance and adrninistrative 1';ISI<S,

ilml infl'I'III(,'d paTticipation.
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reble 1

.¡
Developed C:ouót.rÍes Dev{~.lC>f'in8 CC>\Jn~,ries
(26 % ef popuiation) (741% af populet.ion)

i I

Distribu\:,ion of World COnsvIDption, AVe~"8ge5 for J~~n-8~
I

I----------------------------_._._ _------_.__-¡---_.------------,

Commodil:-y
---------.--.----;-----------1--.--.------------- .._-

Unit. s o f SheJ-e (%) Pél- Shayle (%) Per
pe)- cspi toe in World C~Fi t.e in ~jodcl Cepi t.a
consumpt.ion Consumpt.ion ¡ Con~ump\:.ion

------------------------------------~---------~-------------------
Foed:

'.~
Cedol"Íes Kcalld!lY ~1!. 3395 86 2889
P)-ot.ein gms/dey 3D 93 62 58
Fe\:. gma/day 53 127 47 40

Pepe)- }{g/yeer DS J 2::\ 15 8

St:.eel kg/year 7~~ 4~;5 21 43

Ot:.her me\:.als .Kg/year 8G z¡:; 1/+ 2

Commercial mt:.ce/year 80 5.13 20 .5
Ene)-gy

! . ~---' -.----_ ...._--------_ .._-------_ ..•~----._--_...•.. -_._ .._-- ....-._------,-----,--------

Bource: Wcwld Commission on Envirollmen~: r:~nd D~~.~':':'\dpm"'nt.1387.
"Our Common Fu\:..urell

, Oxfo!-d Univ. Pre'ss, O:-:fcl}'d.



Ta bl,~ 2
Populst.ion and NBt.unl1 resource3 ::"Iv,:! i lElble fOI"' di ffel"ent re¡jions

LBl:.in Mr ica
Amer-ics

Asia [l':lveloping
Cóu¡üJries

Developed
Count"ies

World

4/.•50
100

1189
26.3

3201 **
73.7

------------------------------.--- ..-----------.- ....-.r- ....------- ..----------------------Populet.ion 1980 (10~6 . I

persens) (1) aSl snn 2526
% of the lJodd 8.1 8.7 56.8

Populat.ibn 1985 (10~S
per"sC'ns) (1)
" o f t.he lJed d

405
8.4

lj ~;1
9..8

2785
57.2

.'2G27 ••.
75.0

1210
25.0

4837
100

Pot.entiBlly arable
lands (IDAS Ha) (2)
% of t.he lJedd

736
23.1

627
19.7

2095
65.7

1093'
34.3

3188
100

Cultivated lands in
198 O (1 O~6 Ha) (3)
% of t.he lJodd

170.9
11.7

1r;rl .5
10.8

/+f:;(~)• 7
~12.1)

78£1.1
54.1)

672.1
46.0

1460.2
111f)

Cultivat.ed/pot.entiel 23.2 74.4 37.6 61.5 45.8
Pel-menent p8st.ures In
1980 (10ft6 Ha) (3)
% of t.he IJar Id

546.4
17.3

E3/+ . '3
~() .. ()

717
22.8

18~i8.3
59.9

1268.9
40.1

316°l.2
100

Ferest.s and wood1anda
in 1980 ( 1O" 6 He) (4)
% of the 'Jorld

1084
21.9

11 ~;2. 2
23.:1

3í:i6. i3
7./,

261):3
52.6

2341
(~7.4

494'~
100

Tropical epen and
closed forest.s in
198 O (lOA 6 Ha) (4)
% of t.he wodd

885.5
46.1

'} 1J:l .. f;
~~F;..E;

::1~H. ::1
(;.7

J 920.3
J.OO

o
()

1.920.3
100

Tolal runoff
(Cu.Km/year) (5)
% of the ,,'ar]d

10380 *
26.7 1 n . ~~

'3S/¡/.¡

2(1.• ¡::¡
'2{¡.149

G~Z. 2
14871 •.

37_B
38820

100

Stable usable
freshwat.er runeff
(Cu.Km./year) (5)
ro o f t..he wed d

3737 *
30.8 12.2.

2291
J8.9

'7507
61.8

4833 •
38.2

1.21.40
100

Livesl:..ock (10A6
hElads) (6) (cB.1980)
% of t.he \l,'odd

435
14.8 17. '7

I(I?,O
34.8

1.'17S
67.3

~m()

32.7
2935
100

----------------------------_.- _ .. ,_ .._-~._-:---_._..•..._----_.~.•_-------------_._------------------
Sources:
(1): FAOProdud,ion Yearbook 1986.
(2): Gs11opin, G.C. Be !.G. GOlDez, l(nf3, p.e
(3): FAO Pr-oduct.ion YearbooK 1984.



(4): FAO 1981, LBnly 1984; Lugo 1988,1987.
(5) GAlA F. 108
(S): GAlA p.36; ineludes cal:-I:-I'?,!ÜH:-'?P,fY:>::lt!l, 11'::>Y'si~e;t mules, 8!::nes
*: Figures for Soulh Americe; Central Americe end Mexico included
in Norlh Americ~ (hence in Develop~d Covnlriesl
H: Includee "ol:-het"develóping" (5.1 t:lnd5.8 lIdl!.io()s felt" 1980, 1985)



Table 2.1
Tendentlll1 Scenario: changes ln land use bj' life-zone.
(% of total area of Latin A.erica)

BROAOI.IFHOIlES

LATIH AHERlCA T&sTWF TbTOF TeWF mr, sTH&G f1il&D!i D&SO Pu&Pa
---- -------- ________________ •• ______ ••••• __ •• _______ •••••• ,-0_' _ •••• pO .,~ •• "_ •••••• ~. _______ •••••••••• _ •••• __ ••• __ •••••• _____ .-o _ ..• __ ...

Orea
(10"3
Sq.K.'> 20417 9375 m7 339 10G6 1019 196 2744 922
t 100 45.9 23.3 1.7 rj,2 5.1 .9 !1.~ 4,5
.•._--- .•.----- ..•-----_ .......---------- --_ ..•..._---- .•......_---- ---_ ...•._ ...•...~- ..--_ ...•..---_ ..._ ...... _ •.._ ............ -_ •.-- -_ .._-- --..•...
I/atural
%(1990) W 63 22 15 40 28 21 19
%(2030) 26 4~ 10.5 7 2'l 14 12.5 12.5

Altered
t<l9BO) 22,S 16 33 44 12 Ir 43.5 28 27.l

t(2030) 20 19.5 19 40 1:1 J6 51.5 2B 24
Wasteland
109BO) 2 .1 2 S O .2 .5 8 5
mOJO) 5 .5 7 10 () .S 1 lS 14

Agricu1 tural
1(1990) 7.5 9 8 6.5 3 22 1, 1 2.5
%(2030) 13.5 16 J5 B (j.S 22 S ti 5

Grating
t(1980) 27 12 34 27 ('!i, 60 23 38 46
%(2030) 33 19 44 26 53.1 58 2'1 38 47
PiantaHons
%(1980) .3 .3 .5 2 O .3 O O O
te2030) 1.5 1 3.5 B O .5 ti O O

Urban
%(1980) .7 .S .5 .5 .1 1.5 1 .5
1(2030) 1 1 J 1 .2 7 1.5 1.5 1
-------- ------- .... ------------------- •..---- ..•----- -_ .•..- ......------- ---- -~------.•. _ ..--_ .._--- ...--------
TLsTLIF: tropical and subtropical l/et foresh (IIOnbllle I premontane snd
basal): Th TDF:tropical and subtropiclli dry forest5; 1e~F: ~e~p'~,.ate
l/et forests; TS&G:tropiClll sllvllnnss 8nd grasslends; s lS~l::subhoplea1
savannas and grs5slonds; Ka&De:Ilangroves and tropical de Has; D&SD:
de~erts end semi-deserta; PulPa: Puna 8nd P8r8~o.
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The n~search c;lI'I'ied ('lit'. in 1'11('aJ'(~a nf enVirntllllent and development.

was centered in the following miljor subjects: J) charact.er i zati on of the

cut'rent environlllental situati(1n in Latín i\lIlerica, actllal tJ'(~nds, \'col(\f?;ic'al

potentials ancl restrictions: 2) ;\nalysis ofiecosystems behavior; .1) identification

and character.ization of the PI' i nc i pa I tra i ts of the scenar ios in teniS of

ecological implications; 4) illlplemcntatiCln of the regional simulation moclel f('lI'

ecolClgical forecasting.

In what follows tl1e lIIaill results obtained are sUIllIlli:lTized.

l. The correo!: si 1l:lLII.:iit,Jico

I1.1 The cm.ungirmg ~U\lllibl.;¡¡n crmwñ.lr'lOlrmIRliC'rmtt

Ecosphedc degradil l' i \1n ¡s pl'oececl i ng al'. an al arlll i ng pace. Everyyear

6 mi11ion Ha of productive cll'yland t.IH'ns inl:o worthless cleser't, more than 1I

miJl.ion Ha of forésts are d\'SII'\''y\'d (1I1('st of jI' convcrted 1'.0 low-gradc

farm1alld unable to support 1'.11\'";II'III\~I'SwllO scttle in it). In Eur'ope, acid r'aills

kilI forests and lakes, alld ~))'oduce soil dalllil,ge beyond reasonable hope of r'epair.

The burlllng of fossil fuels is causing global warllling which may lead to a
( 1I

shift1ng .in climatlc and agricultural production areas, a I'aise 1n sea level.s

f100d1ng coastal cities, and disruptionsin nat.-ional economies. Otherindustrial

gases t.hreaten to deplete thc planct's protective ozone shield 1'.0 such an extent

that the frequency of human and anilllal. skin Cancer's wiJI. rise sharply and

the ocean's food chain would bl' di'sl'Uph'd. '\ldustl'Y and agt'jculturc pul'. toxic

substances into t.he human food chain and into underground water tables beyond
reach of cleansing.

All peoples of tlw E;ll'th sl1an~ the benef i ts of the functi on i ng of
I

the ecosphere, al1 share the costs of ecoJogical degradation, a]l share

respons1biUty for 1ts maintenance. HuI'. this sharin,g 'ís uneven. The lIIore

affluent industrialized countr i t~S use IIIOSt nf t.he worJd' s rnetals and foss i 1

fuels, as well as the food productsthat. are more resource-intensive (Table 1).

Two major sources (11' l~I1Vironlllenta 1 ,degradati on .in the world can be
distinguished: those assoc1ated to prevailing p~tterns of econom1c growth
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in the aff.l.uent societies (and 111\' afflllent rH'ctl'I'S within the PN'I' cOllntl'il's), Hnd

those associated to poverty. Tllos\~ two types of situati(lns (unsustainable

development and unsustainab.1 e Iack of eleve loplllent) often di ffel'i n the prevEd 1 i ng

assl'c:iated processes affectíll,g 111\~qual il'YI l"t I ife ane! the ecosphere, but they

are not disconnected. At a. hi,glll~l' level of anaJysis, affl.uence and poverty

are complementary sides of the pr'l~vailing pattern of econ(llllic growth at the

w(lrldl.evel, an uneven growth Ch¡Lracterizce! by increasillg inequality and gr(lwillg

aSYlllmetry between rich and POOl' c(luntries, and between the rich and pOOl'

sector within ma.ny countries.

We share with the World COlllission on Environment and Development

the deep conviction that a new development path is both required and possibJe,

one tha.t sustains human progn~ss "not just in a few places for a few years,

but for the entire planet into the e!istant future". The urgent nced for global

solidarity is exceedingly clcar, and (even if still weak) signals of i.ts

p(lssibility are, we believe, !.!;I'\)\VÍn,g. Th\,y IH'ed to be tnLnslated into política/.

will.

The region as 11 Whl,I\, 15 1'\'lal'ively well el1dl'wed in terlllS of natul';i.I

resources. With about 8% of I'he global ~)()plllatioll, Latin "lIIt'I'ica has 23% (lf

the potentially arable land, 12j{, l~f the cu I tii vated Jand, 17% of the range.l and,

23% of the forests (and 46% (lf the tl'opicalf(lrcsts), and 31% of the stable

usable freshwater runoff. (T;lbl\' 2)

The contribution of Latín "llIcrica to the global cl imatic warrning due

to carbon dioxide is small. Ikf"t1r'cstation in Latin "rnerica contributes with 7,7%
of the global carbon dioxidl' 1'lIlissiNl. Tts t'otal contr'ibution'tll r'.mis~jon fr()m

f(lssil fuel consumption, can lw cstimated asa lllaXilllUIllof 1.1,7% of the total

planetary man-made emission of carhon di(lxide in 1.980.
The acceleration l,f the r'ate of species extinction is a seri(lus

irreversible global problem. Only ab(lut 1,7 mill.ion species of organisllls have been

so far iden~ified, out of an estilllated tota.1 ~anging between 5 to ].0 milIion.

About 35% of the identified specids occur in the tropics, which are estimated to

contain 74 to 86% of a11 of the species existing in the planet, concentrated

particularly in the ~ei tropical forests. Predictions of the extinction rates

vary wildly. According to sorne authors, extinctions wJll reach between 20 to 50%
of a11 existing spec1es by the end of the century, essentially due to habitat
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destructi on in the trop.ics. Tllc Iatest I"ol'ec;lsts of S¡WCies ext i nct i on in

the trop.ical forests of Latir1 i\IIIe;l'ica by the year 2,000 could be about 10%
, I

ofthe total Mota. StHl, this figure illlpl H'.s the 1055 of between 30,000
•

and 100,000 tropical spedes. IH:lny (lf j-JH'IIIllnknown to seienee.

During the curren!' d\'cade, ai,' and watel' pollution .in sOllle indÍJstl'ÍaJ.

countries receded, due to contl'ol measures. However, for the world as a wholc,

the s.ituation worsened. Air poi lution in IIIamyThird World cities has reached

very high levels. The industries III0st hcavily reliant on environmental

resources and most heav.ily polluting are gr(lwing most rapidly in the

developing world. Also, a nUlllber of tra.nsnational corporations are relocating

their poLJ.uting plants .in the Third World, as;a response to tighter environmentaL
controls within theindustt'ial c\)unt.I'ies.

Ac.id rains assodat:cd ma.inly to industrial poJ.1ution are affect.ing

Europe and North i\merica, witll potcnti;II'5 scrious consequenccs Upon the
forests, local climatic chan,gl'. ~wil PI'osion, 'si Itation ami floods. Those

pn"b.l.cms are like1y to ar.ise 'ocal'y also in SOllle nTeas of Latin i\IIIel'"ica.

Deforestation is perhaps the III0St 11I'cSSi ng land use pl'ohl cm. In

tropical i\merica it has been d"ivI'.n by PI'CSSUI'C to clear IIIore Land for farming,

land speculation, the developlllcnt of cOJlllller'ci,al ranching, and popuJation growth.

In deveJoping regions annua1 r'ates 'of defon'.st~tion range between 0,5.1% and 0,61%,

except in Central America where the rate increases to 1.,34%. Shifting

cultivation is responsible for 33% of South America deforestation; figures of

49% and 70% are reported for i\si;l ano i\fl'iCil r'~~spcctively. Even slllal.l. amounts

of cropland conversion in tropical forests gen~raLly ha ve severe and immediate

impacts, resu1ting in high levpls of ~'rosjon, floodings and nutrient J.OS5. On

the other hand, reforestation is VP'I''y loh' in all developing arca.". The

reforested to deforested ratio is 1: LO,S in Latin AlIlcrica (1./15,5 i.n the tr'opica.l.
areas), 1/29 in Africa andl :S.S ih Asia.

Prel.iminary forecastings of the cffects of unchecked soil.d erosion

over the long term suggest severe acereases in rainfed potentiaJ. cropJands.

It would reach 36% of cropland in South East Asia., 30% in Central America, 20%

in South West Asia, 16% in Africa a;~d 10% .in Sóuth America.

Desertification i s alwther major h i ndrance to production. i\bout 6 L%
of the total product.ive dryLJllds of the wOI'Id are 1II0derate.l.y to very

severe1y desertified. In Latin Alllcf.ica the percentage 1s 71%, in Asia 72%, in

Africa 84% and in developed regions, 36%.
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Poorly designed a.mi illlpkllll'lltl~d il'l'i'.l;al'il'" systellls have callsed

waterlC'gging, sa]jnlzat:iC'n and all(;,1 iniz;¡tion of soi Is. Estimations indicate

that 10 m11l,ion hectares of irri1?:;lted lanrl an~ beillg abandoned eaeh year •
•

Pastures are :in gelll'l';ll Pl)OI'ly l1lana1?:elianel their productivity is

decLining. Sorne countries, pa/'t.iclll.arly in Latin Ameriea and Africa, are

pushing rangelands to their eeol01?:ical J.imits.

A number of annlysis ofthe recent. history of Latin Ameríca clearly

indieatesvery high and aceelerated ,'ates of ecologieal detedoration, expressed

as deforestation, desertifieation, soil erosion and depl.etion, agricul.turaJ,

industrial and domestic pollutiC'n. aecumu!.¡Ltiori of wastes, increased

vulnerability to eatastrophic lalldslides, d,'ougl1ts and fl.oods. Tlle problem líes

not on the transforrnation or altel"ation of the natufal ecosysterns, but on the

actual modality and result of tl10Sl' tl'anSfOt"lllations, implying a. degrada.tion of the

ecological basts for producti on, a Ve," i tabl e i.mpoveri shlllcnt and destruet i on

of the renewable natural resources and vital ecologieal proeesses of the
I

region. Hany of those alterations, sllch as desert.ification and soil erosion,

are irreversible in practical terllls. The majo!' ecosystellls where those problems

are more actite have been identified.

A number of broad ¡II'l';lS imp'ying major n~gional. or subregional

environlllental opportunities/constl';rillts fo/' sl.lstalnablc developlllent have becn

identified. rhe most irnportant al'l~:

a) the fertility litllit-atjons 01' tn'pical l'l~d soils (eovering 50% of

South America) for agriculture; b) sustainable utilization of the deserts and

semideserts (covering 15-20% l)f Sl1Uth Atllcr'ícól,,1S-40% of Meso Ame/"jea) and of the

superficial and undeground freshwateJ' stocks and flows; e) sustainabJc

rnanagement of the tropical forests and of their ecol.ogical. functions¡

d) management and protection of tlll~ 'regional germplasm, and of wildl ife;

e) sustainable incrernent of agricultural yjeJds, a.nd sustainable livestock

management; f) vaJ.orization and I.ltillzatlon o~ the regional e/npiric eul.tural

experience in agroecological managclllent; g) mana.gement and eonservation of fragile

ecosysterns; h) rnanagernent and restoration ofdegraded and/or overcharged

regional environments (Andean ZOlle, coastal. and island areas, deforested,

desertified and overgrazed areas, metropol i s., etc); i) knowledge and managernent

of the stabilized neo-ecosystems gl'llenlted by human acti ons; j) know" edge a.nd

treatment of the regional and sub-regional bio~geo-ehetllieal cycles, .a.nd



55

impJ.ementation of inter-countr'y co-oJ'Ciination reganl.ing human artivitics

affecting them.

A comparative analysis of more than 20 case-studies of uti'l.ization

of renewable natural resources in Latjn Alnerica (including projects of pJanned

colonization, colonization IH'ollll'ted by the cClnstruction of n,ads and highways,

massive high-tehcnology ex.rloitations, and . "spontaneous" oGupations) shows

that aJ.most all of them resulted in serjous ecoJogicaJ degradation with impClrtant
, I

negative social and economic consequences upon thc populations supposcdly hcncfittcd

from t.he developments. In t-he ma.ilydty Clf the rases, the ¡IIl1l1ediate causes llf thc

failures were due to human f¡Lct.ors: j'"provisat.ion, gross planning and

management errors, neglect. to consider' known ccologieal variables, eeonomic

rationali ty of the compani es peasant poverty, etc. Most of the problems cClul.d

not be attributed to a "pervcr'sc" lH' IInpredictahlc bchavior of t.he ecolCl/!:ical

systems, but to a seemingly ilT:IHonal hehavior' oí' the social :Igl'nts.

In terllls of deepel' causes, the ccoJogicaL dct.erior'<"ltit'n of the r'egion

is mainly a product of the flll1ct.:ionin!l: of tJlc pn~vailing socio~cconomic

structures, wi th their intc,"na I dynam i es and contr'ad i ct. i ons, but clearly

associated to a style 01' pattcl'n of developmcnt which, even before the ClHTcnt.

crisis, was becoming less and less viable. This stylc is: imitative and

consulllerist; dynamized by the trnnsnationaJ. enterprises; leading to an

increasing external dependency; with trends towards the concentration óf incollle as

weJ.l as to the marginalizatiNl 01' !<ll'ge scctors of the population; .I.eading to

the spatial concentration of tlle population, the financial. rcsources and the

ptl,duct ion; lead.i ng to the hOIlI('gpni z:lt i 011 of the productiol1j consumpt i on,

cOlllmercialization and cultural. patterns; favoring indiscrilllinate imports of

technology; i ntensifying thc ex pi o i tat ion of the natural resources fol' expol't s;

allowing the externalization oI' rhe el1vi ,'onmcntal costs by the enterprises;

and tending to the uncontrol led arrifieialization of nature. This styJ.e is the

great macrodeterminant of tlle :ICee Ierat i 011 of" ecolog ical degradati on in

Latin America.



1.5. the tll"'ellllllls IIDrlC'WÜlDlu!s.tlDl tJhJe lI1Ievill1ldlllsltria! revoliLatilDllID

I

Forecasts made in the eat'l y 80 I S anf"i ci pated that agri cultural lands

(including fallow) would chan!'!;l' f,'n'1' q:1. n1' lhe :telTi tlH'ial sUt'faec to 1.4%by thc

Year 2000. Most of this lana wi 1I eOllll~1't'oll1 teh Br'aziLian Amazon, but a
i

relatively higher proportion wi 11 ~~ri,ginatc f~om the High Amazon (castern Andes)

with catastrophic ecologicaJ cnnseq~ences beca~se of the fragiJity of the soil.
j. '~

A similarsituation is expected in cientral Ame~ica, with an expansion of the
, ,

agriculture encroaching the protl'ction fOI'(~sts.' The grazing Jands will probahly

grow from a 26% of the total,sur1'acl' to 34%, es!sentially at the expense of the
,1natural forests, which will dinlinish frolll 49% to 33% 01' perhaps even 20%. The

I

non-utilized, urban élnd useless-I.lIlll' wi 11 ch.lng~' f'"Orn I(J% toI8-20%, the increase
i

being llIainly due to desertificatinn.' The trenlis lead to anticipate that for
~.¡

the whole region the ecologica I p,'ob!Lems wi 11. ag,gravate and they cou Ld Iead
I

to a collapse in the first decades of thc XXlth~Century, associated to the

incapaci ty of the pl'evailing, eco 1n~dcal Iy degr'¡!d i ng, fOl'lns of agricu l ture

(and particularly of ranching), to fbed the pop~lation cxisting at that time.
! ' , I .

Those predictlons do not take into consideration the current additional
,

pressures towards the overexpJoitat¡~n of the e¿olo,gical productive basis
"

directed to exports for the sev i ce l)/' the exter',h J debt, nor the pressures
, l

assoclatedto the present deteri('ll'atlon of the i:nternational terms of trade.

This suggests an exacerbation of the \rcnds towa'his l'egional ecologicaJ
I

degradation" while at the sallle ti/lit', :the lat'!.!;c dcvelopmcnt projects are being
reduced or cancelled.

2. 11Ine 1telllllllen1:ial sceft1léB.II"'io

I

2. l. Oua.rac1tell"'iz.a1tD.1DI1JD (lIfI"~Hoe scenn;;oriCi

On the basis of the starti~g situatio~, and the visibJ.e trends, a

likely scenario has been specified as a frarne fo~ the anticipationof the future
, '

ecoJogical challges in the region in the next SO'years. This scenar.Ío .implies a

partial continuation of the current s~agnation fdllowed by a moderate inerease
i - f

in economic growth, but lower than before the cur'rent crisis. The pattern of

development would be fundamentall}' undhanged, with an expanding influence of the

transnational corporations~ The ncw ~eehnoJogieap wave wilJ enter essentially
I

under exogenous deterlllÍllaHon, with thic region IIla,illtaining it:s present
passive and defensive attitude.



associated to the general redefinition 01' tlw cOlllp;H'ative advantages an~ hard

te anticipate because of thelikeLihood 01' new, unexpected advantages.

Equally (01' more) i IIIpol'tan t than the ecolog i cal i IIIpacts of the new

technoJogies will be those ar' i s in,g 1'1'0111tlle di f1'us ion 01' the alrcady ex isti Il,g

("moderll") technolgies and from the changes in products. The recent h1story

of Latin America exhi bits imfn'pss i ve pl'oduc ti and technC'lI ogy sh i fts in the

agricultural sector. Th.is slwws that the ecological effects 01' the new

technologies will not repJace in the region those associated te the "moder'n"

and "trad.i tional" technolog ies. but tlll~Y wi 1.1 add to them, at .I.east in the
next decades.

As it has been shown, lIIilny of the foreseeable ecoJogicaL effects

are li nked to the logic and lwha vi (11' () r tIJ(1 h'ansnat i ona I enterpr' i ses and tlle

large organizations of the advanced countries. This 1s clearJy recognized by

the World Commission on Environlllent amI nt>V(~Ioplllent.

The general hypothesis r~lated to .Iand-use are the 1'ollowing:

- a regional initial population ,eyowtll I'ah~ an)IJIld 2.4% pe,' year, diminisllin,g
to 1.2 after 50 years.

- a general growth of total pel' cap ita ag" i cul tunll product ion ;u'ound 0,5% per' 'year.

- general crop yields similar tI) those 01' 1.1](~Ro' s j n sh i fti n,g ¡¡nd subs i stancc
agri cul ture.

- a moderate increase in the yi(~lds of permanen:t agriculture, essent.i.ally for
eash crops and cereals.

- a general increase in l.ivestt'c1< yield due 1:0 tcchnicaJ ill1pl'ovclllcnts.

- a general inerease in land-us(' intensity ;ltl(l in H,gr1cultural inruts intensit.Y.

- a generaJ :increase in the degr'i1dation of the a.gricultura.!., aJtered and na tural

ecosystems due to the intens1fication of land-use and to forest exr1oitation.

- a continuation of the advance of the a~ricult~ral 1'rontier forLand coLonization. , . . ~
following the sequence agricuJture-ranchillg, hui with a slow-down due to the

eeonomic crisis and the exhaustion, .in some areas, of the potentially arable lands.
- a process of erop diversificat. ;()n in peasant agrieulture.

- a general increase in the lands a Uocated to export crops.

Simula tion models hav(' !wen impIelllcntcd for the 18 major' terrest i al

ecosystem types existing in Latin AllIerica. Each ecosystem is modelJed as a set

of compartments represented by arc:rsunder di1'ferent regimes and with different
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structural, func,ti~nal and productivq chal'acteri'!stics. Evet"y year, land can
r ¡

shift frC'1II one category into ¡lI!l'thel" aceonjin,g¡ to the illtensity ¡Illd llatun~
i' ,

of the human activities (dependin,g up'on the assu1,ned scena.1'io), and antural
I Iprocesses. rhe general categol'j{,S i1n~:1

a. Natural ecosystem: undisturbed at't~b,s with prililél.ry vegetation, but also includill
g, 1-

areas that have been perturbed in the: past and hé\ving today a vegetatiC'n
Isimilar to the original;

b. Altered ecosystem: areas wi th coex istf'nee of r~{'/'t ions of the o/' i I!, i n¡¡ I

ecosystelll and secondary vegetati{'1l 'll1l( falll'ws ,'e'¡"uJting frolll forestr'y and

shifting ctiLtivation, areas with sol I ~Ild vegetat~on a.ltered by livestC'ek, areas
with Ught and moderate erosiono

,
C. Agricultural ecosystem! a~eas anllually sown and havested, incJuding perrnanent

and annual crops and non-traditiC'llal plantatic1ils;(coca and marihuana). The
I!

fallow of shi fting and peasant ag.l' i cu I tun~ appellrJ under "al te1'ed ecosys tern" .
' :1

d. Grazillg ecosystem:' areas with natUl'dl 01' atifie¡ial pastures, cU/'r'ently used
for ranching~

i .¡

e. Plantation ecosystem: areas reforest!ed for wate~'hed protection 01' f"r
¡. I

paper pulp, Cll¡lI+oal, l'te.ilneludes indust/'ial ana non-
production of timber,

industrial plantations.

f. Wastelands! areas with severe hUlllan,-t~celleratedler<'sion and desertification
I •

I

processes with irreversible changes in their struc~urc and function (it excludes
the natural original deserts).

caeh year fraetions uf

processes ineLuding
'"

iAccording to the scenar'ill i1ndi the
i

illtll l'thbrs.

ig. Urban areas: urbanized areas(t'ss{'lIt-i¡¡j:I/y cit:i{~s)l.

'1
Iecosystem,
I

'J'I I ,h~ "¡¡~"or
land shift from some. categorias

ecosystems changes are:

a. Reconversion (for agriculture, 1';IIIChi {!, 01' plant¡)tions).
ib. Perrnanent agriculture.

c. Shifting agriculture.

d. Ranching.

e. Forest exploitation.

g. Urbanization.

h. Plantation production

i. Natural regeneration.

f. Extraction activities (recolJection pf wild
.1

plahts, hunting, fishing, etc)
i
i

The general pathways of tl'asllf6r'IIIation appears in li'i{!,tlJ'e 1.
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The results froJII the S illlulat"il'tl l'lIl1S indicatl", f"r thl' whole I'l~e.;it'n,. . .
the fo11 owi ng gross eco1ogical chan,ges, lInd\' l' a reasonablc "tcnclcnt i ca"

Initial Scenar'Í o % Total
Ecosystem 1980 (2030) Change

Natural 40,0 26,0 ~/,35,0
Altered 22,5 20,0 - :10,0
Wasteland 2,0 5,0 :160,0
Agricultural 7,5 13,5 76,5
Gra zi ng 27,0 .1.1,0 23,0
Plantation 0,3 1,.5 450,0
Urban 0,7 I O 95,0, ,

Total 100,0 100,0

scenar" io":

Table 2.1 shows the expeted Ch,1I1f.~\'Sin 1'Ill' sl'l'nar'io by broad l'colt'gicall ife-zollcs.

1'01' the whole reglon t-hose figurcsimply the transforrnation of 6.6

milHon hectares per year of Vil'gill élnd sellli-vil"gin ecosysterns. A fraction of 78%

of th:is surface will come frolll tlw tr"t'pical ,u'cas, 19% frolll the subtropjca'j

areas, and only 3% from the tClllper'atc arcas. A~ lIluch as 45% of thi s transformed

areas w:il1 becollle agricultura I (.101(, LIndel' shinillg agriculture, 15% Lindel' 'per'rnanent

agriculture); 30% will be used 1'01' gr',I.zing ami 22% f"r forest exploitation.

Two major dr:iving PI't'Cl'SS,l'S aCctHlllt t'or a lal"gc par't of the dynamics:

1) Tile advance of the agricultura I front il'I', 1'1"ánslati ng i nto a dccrease of the

natural ecosystellls and the growth of the agdcultural, grazing and alteredareas
and 2) Tile intensification

increases the wastelands at
of t-11t' \I~\, of tl1(, I;:l.nd whi eh, in the d r'y zoncs,, .
the expehse of the ~Ltered ecosystellls, and In the

humid zones increases the areas of ;l.¡tered ecoststellls, within which subsistence

agricultural activities intensify.

Soil erosion problellls 0ri~inated fro~ deforestation, inappropriate

agricultura! techniques, overgI'Hzill,g, alld ovel'l~xploitation, wJl1 particul.arly

affect the tropIcal and sobtropical rnountain rainforests and the subtropJcaL

raiHfbrest of Central America, the A~dean countries, and Brazil. To a lesser

degree, the Argentinean pampas wi 1I continue to suffer from eros ion.

Watershed degradation due to deforest'a.tion a.nd damm:ing w.i.!l affect

mainly the tropical ánd subtropical mountain and ]owland rajnforests in Centra]
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America, the Andean countrles, par'ts oJ South AlIlcl'iea, Bl'azil, and ~Iexico, as

wel] as the tempenlte rainfon~sl"s lY('Cid le "nd Ar'1.';('IItina.

Flooos due to wate¡'slwd degradati()llt defon~station, and natural

processes, wilI mainly affect t"lle tr'opieal allll sllbtropical lIIountain ;J.!ld

lowland rainforests in Central i\llIcr':ica, thc i\ndean cOllnl"des (lnd f3nLzi 1, amI

sorne of the savannas, subtropic;ll forests, and pampas of the Andean countries,

Argentina, Drazil and Bl.,livi(l.

Desertlficátion, associated to ove¡'grazing, excessivc extractían of

fuelwood, and cyclic droughts, wi I I advance lIIainly in the Pata,g(lnian steppes.

tite Puna, the dry tropical forests, the tropical and subtropical desert

shrublands, and the temperate tllorn scrublands in the Andean countries, BraziJ,

Argentina, Chile, Perú, Mexico and Centr'".I i\lIIer'Íca.

whole region, and agdcul tuml, industr'in I ;lJ~durhUl rol1utiOll wi LI increase in tlw

deltaS and IlUngrove forests of Central i\lIk~r'ica tlle Caribbean, amI rnrts ('tf S('uth i\merica.

The deficit of fuelwo('td wi.ll cont.inue to increélse in I1I(1St of tite
ecosystems.

By the year 2030, aVl'I'''1.';C calol'ic suppl ies wi 11 increase to more

than 3,000 calories per oapita/day .Consequcnt:) y, relat i ve leve I s of

undernutritíon will. decrease, bul" "bSl,IU1"c Illllllbi:'rs of people under this condition

will increase.

3. The ne'¥' prop.Dlsal

3.l. 'J1In.e ellDallilll~eJfDilllu.uS S1l1:S;tt.;¡J. ü IInoillb n il" :S;Cil"lnloiIl.lr ñ illl
, ,

ti poss i b I:e and des i I'ab Il' 'SCl~l1ar'i o rOl.' cndogenous deve Ioplllent 01'
I

the region was identified~ This end~genous dev~J.opment pattern will be directed

to reach an adequate satisfact i 011 of the 1'Ulldalll~~ntaJ needs of the who le

population, to provide a better dist~ibution 01' weri.lth, and to be intrinsically

sustainable in environmental tenlls. ti central elllphasis will be a greatl.y

lncreasro participation of the population and ;, de-centr'al izatjoll 01' decisions.

The envisaged society would be, in com~arison w1th present advanced

countries per capita consumptioll (11' resources, austere in terms of material

consumption, with consumerism not conceived as :;1 vaJue per se.
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In terms of enVirOllllll'n 1"" I 'susta i nab i I'i ty. the i ssues of techno Iog i ca I
I : • -

pluralislII (colllplernentary Use 01' tl'ad!it'i()Il<JI, "1II~ldcnl" and hi,gh-tcchnology) and

of teehnolQgieal blending (constl'ucti~e inte,gration of new and elllel'ging
I

teehnologies into traditlonal ()I' 1I1()(h••.n techlwlogies) wiJ l. assullle par'amount

illlportance. rl'quiring new forllls 01' (ll'~anization 4nd an integral stTategy for

teehnological development and di1'fusibn. The n~valorization and up,gl'ading of, .
I

traditional teehnology and of tll(, \'lIlp¡I'ical knowl.edge existing in the region

will. bl'come speeially important- f()I' tl~e lIIedi LlII1al~d slllalJ-seale sectors of the
. i !

rural areas. Many tradit:ional t\'l'IlI"llo,gies al'e already better adapted to the I()c;,'
I :¡

cond i t i ons and ecological eyc I('s ,-h" 1I,tlle expand ing "lIIodl'rn" techno Iogy.
I

Technolog i ca 1 blend ing eolild i IIIp"(W(' t¡he y-ields a:nd ayo id somc of the

limitat.ions of traditional techniqIH's., Such a te:C'hnolog-ical inte,gration wou.ld
I

perllll t a reduct ion in confl.i.cts. C(ltl Id PI'olllote Sil'I.f-susta.i nable techno Iog i c¿d
!

innovat:ion,could be easily absor'bed and adaptedto local situations. and would
:;

favor social, cultural, eeonomic :11,,1(¡Ilvil'onlllentall sustainability.

Special l'mphasis wi libe :lllocated to rhe development of new systerns

of production based on the uti I iz:rt i()1l 01' the ecosystems already altered
1,

including the "neoecosystérns" ,g('IH'I':lt'('~1 by past hlmlan activities UPOI1virgin and
"- '1 ~

abandoned lands, as well as to tlJe 1II()db'nization :;tnd yield improvelllent.s in the
better lands that a.re already

Strategles will be

involving cooperation

The valorization

often

Ulltic l' ('Xr" (' i tati 01'1.;
! I

dev('I(lIH'\1 cOIH'cl"tling allocation of ccoJ.ogical
, ,

area.s for protection (and:in S011I('cas(,k lIIilnagPIII(~I]~)of lar',ge-scale ecologica.l
1

functions and processes (Le. wat(','slJ(~~i regulatiod, bio-geo-chernical cycJes, etc)
,l t

éllllong dif1'erent couritries.
, i

01' Clllt~IIl';\1 divcl'sity éll1d partic.ipation includes
'1

of coul'se the respect for the intiig('1I0Ii,S cultlH'es'1 their mode of pr'oduction and
their life-styles.

internal self-~uff.ic:iency).

1
Food product ion shou Iti ('(lVer,' t.h(~ necds ;rOl' an adequate l1\1tl' i ti on

of the demographie evoJ.ution of I"he to~al populatibn, and be capable to
I I. I

increase exports when the intern;JI-j(lllall demand inc¡rcases (without jeopardizing
i
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When appropr.iate, intl~~!:r'atcd PI'(lduct.ioll systellls (agriculture, animal.,
r'aising, f('I'estry) w.ill be fflVl'I'l'd. f\ par't-iculal' cmphasis would he laid upon

the devl'lopmellt of the product.jve act.ivites according to ecological suitability
zoning.

ACRIaJJLTlPRE

f\ general cri~erion is the rnailltenance (at least during the perlod of

transition) of productive plul'al iSIlI, wit.h t.he coexistence of different majar

types of flgl'icult.ure, integl'ah~d Hu'ough stib-nát.ional, naHonal and regional
pol iel es.

l.. ~ern, CéIlpi 1l:an-ñlJ1lftclJ1Isiiwe ;;ngrrill-'lunltOJlrre.Th i s ty pe of agr ieu J.tun~

will be Il'cated in the lands with highel' Cl11l1pilTative ecol.ogical adVaI11',I,f.!,l'S

. (fertiJe ,lnd stab1e soi1s, optilllal climate, ir'l'igat.ed lands, etc). This

activity should not necessari Iy ad('pt tlw f01'l1l of lal'ge m()nocultun,'s, but it

would in,lude dlversified crops, biological control of pests, crop rotatlon,

soil conSl'I'vfltion measures, cte. The f)J'(,duct-iol1 will be rnostly dil'l~cted to

urban fl'l,d consUlnption, indust l' i al crops, amI casI) crops.

2 .Pesan1t agricuU1l::OJIrre. It requ ¡res thei rnplementati on of structura.l

reforrns é1nd technological lnnovations direct~d to the transforJnation of the

present subs'istence agricultura I sect.or' illto a cffcient and sustainabl.e peasaJ1t

agri cu!t11 I'l' . The production wil I prov j de local food sel f-suff i c i eney as well

as a numl1l'l' of products of h'igh Ilnit value pnssibU itcd by thelocal ecological

conditi('lIs. It wJll consist.s of IIIlllti-purposc lntcgrated 01' rnixcd farrning,

carried out by slllall producers with aeeess to eredits,land élnd llIcans of

productioll. Tite activlty will Iw labor-intcnsive, as weJI as intcnsive in

teehno.l(1gi~s appropriate for diversified and small scale produetion. Technologieal
blending wi libe significant here .

.\. BBi.gjlu-1tecimolllJlgy«11 ü"l"rr.'s;liHc«IIOIIgrriicu.uhuJlrre. This agr i eu I ture would

be direet~ to the selective exploitation of the Jocal genetic resources forfood,

medicine. illdllstry, etc. it would illlpJy the development of technologies for a

new efficient recollection agricultllre in divcrsified ecosystems, viewing eco]ogic~l,
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diversity, heterogeneity, vari"hi I ity and ~in~IlI,JI'ities as re~olll'ce~ rather'

than as hindrances 01' cOl1strains.

4. Irod.igcanoUls :fól.JrlIIliilID#!::$.fS ttIC'BU'!O. t{ln s i s te 11ti y wi th th l~ re Spe e t f 01'

cuJtl.II'al diversity and pal'l-il"ip;ltl'I'y l~lIIphasis 01' t.lH~ scenar'io, indigenous

cOOlmunities will be givetl tlle oppol'tul1ity (ami l1Ieans and landsJ h' maintain

their life-sty.J.es and production systems if so they choose.

1. !M:ltdeJrDl irrnttellD:s;iiwOC'Diiw/OC'sttiDlClk-Ir.iJlii$ülIU¡g;.It will. consist of capital-

-intensive animal husbandl'Y. eitl11'I' in henis or' in barns includin~ also t,he'

intensive raislng of wildlifl~ ",i,.1J hi,~h 1'()od 01' cOllllllerical. vall.le.

2. Ext:cnsiycl.ivesU:-«J\clk-r«ll.ü$inng. It woul.d imply a 1lI0dernization and

rattonalization of the present l~xt"l~llsive r'anching,including also tlle harvesting

and utilization of native specics alld wi Idli1'emanagement. Most 01' the

current subsistence or Jlollladic l'ast"l'l'al ism 'vi 11 becomc transformcd into tllis

activity 01', alternativeJ,y, into peasant agricJlture.

3. ll4looem óII.D11dlDii,~,Dn-h,'dDll1ll(ilD«J\If';],vii DIlfII¡/fe rma.lIUagellllen1ta.rrnrdl D1Ialn'est.hng.

It implies the management, dOlllestication and harvesting of wi]d] ¡fe in captlvity,

semi-captiv'ity 01' wilderl1l'ss, "01' tite pr'ollllcl'ioll of meat, fur', fitH~ wool, sl<ins

and hides [01' interna1 conSlllllption and fol' exporto Major initial candidates are

camelids, capybara, ottel'. ,11 I i ~;Il"()r. Wi th appro¡:H'i ate mana,e;ernent, they can

produce higher economic yields than cattle.

This a.r.tivlty wi 11 illlllly a t'e-vall.,lt'ization 01' the forests as mul.ti-pur'posc

pr()ducers (wood, energy, wi Idl ife, sper.ial products, eco]ogica..J. functions J.

L In1tegrra,1ted 1flO'trlC'$1tIl"Y.Carr:ied (lut by cOlllpan'ies, and hy cooperatives

linking distributed households. It ",il] be based on the sustainable rnanagemen~

of the natural and aliered f(lrests, mainly in the tropical rainforest zone,

and implying the raHona./. use 01' IIIOst of the species, (not only of a few as in

current practice). The pr()clucts, 1'()r interna] consumption and for export,

would include: timber, agglolllel"atl~s. haTdhoanis; ilaper puJ.p, woocl flour (fol' animal



feed), chem.icals, raw materials fPr' the plastics indllstr-y, fertilizcrs, soaps,

chal'coal and fuelwood, plus hUlltill~ alld f¡sllÍl,lg lH'oducts.

2. RecoUec1t.ioll1l -lfon.~$U.IrJ'. 11- wi 1I be an ¡u,tisan forest:ry, socially

organized andprovided with SCiClltific research inputs and it would be mostly

located in the forests, savannas anel shruhby semi-deserts. This activity would

be complcllIentary of the peaSéln t agl'¡ cu I tun~, wi th cOllllllutwiL orglul i zat i Ni of turns

and zones of extraction. SOIllC of the products, according to the Jocal ecology,

could be palm sprouts, rubber, mushroollls, nuts, palllls, etc.

3. Pr(l\ldhlJlc1tlwepJdJ1ll1tft1luh~I11l:S.Can'i~'d.out by c('llllpanics ()I' c('I('Ipcrlltivcs;

in tropical r-;dnforests, and in dry tn'l'ical ¡lIld subtTopk:ll fon>,sts \.ith scicnt-ific res~'arch

in¡:uts l't'gan.iing loe_al fast-gr,?w.ing sp'.'cies. ~h:;tly 1'01"'I-he pnxiuction l1f p"per,fudwl1l1d and

charcffi} sorre for timbcr.

3. Protec1tiwe Rer4.JIn'.'!j;u;~1tñfl)llm.For' W¡.lh~I'shed anel highland lH'otection

directed to restore ecological n'gulation 01' floods, r'educing the si Iting of

reservoirs, etc.

1'lSUERT

L IlIDttellDsiwe Rna.riillD<C'ñrm~flUJI$1tll"'ñft1lnlfñ:s;IIn:ilm~. Hestdcted to the oren seas,

by compan i es or lar'ge cooperat i ves. VOl" i 11 te rTlll I consumpti ('In amI [('Ir' export,

exploiting llIany species.

2. Kooell"'llD.iizedlmlOB_riirm<C'';¡ln-1tñs«llJIDIfñ$n~lrmg. In the c('lastal zones. IrnpLies

rescuing and improving existing techniques (sorne of them neglected t('lday) and

the utilization of most species. ~t wiJI req~ire research and technical

assistance (mainly to reduce post-harvest losses). For interna!. c('lnsurnpti('ln

(assuming changes in the pattern of consurnption) and for exporto

3. KiB.rme aglLlL'ilcu.u.Ktto.ulre.In the c('lasta1 zones and estuaries; sorne

in fishpl~l1ds. It impJ..ies pl'iol'il-y f('lr thc rnanagement el' local species, and the

pl'otection ol' estuaries as breedin,g gl"ollnds. For interna1 consumption and for

exporto

;

4 "~~rnh~ tnsh~t~rr anU'tis;~1Ill fishhllg. Similar to its llIarine

counterpart, but d.irected essenti:¡"! Iy to the int~rnal and local consurnption.
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Si 11Ii I aT to

its lII,u"ine counter'part. For illtl'I'I],,1 conslllllpl-ion ilnd fOl' expor't (i.e. trouts).

UndeJ' the endogenous sl'l~n,lI'io, the ,'e,gion is capable of sat.isfy.ing

the agriculturaJ., livestock, fishin,g and fot'cst.r'y' interna.l requil'(~rnents in a

sustainable manner w.ithin the c(lnsidcr'ed tilllc-horizon of the next. SO yeaTs, with

a subs tant i al sUl'plus fo,' expor't s.

Thtee major processes account for a large part of the dynamics .in
, ¡

this scenario: 1) Elllphasis UI1l'n p/'Odllctive I'l~habi I itation of detel'iol'1J.tecl and

altered ecosystellls (which eover's 22% of the total. land area) beeélllse it represents

the most realistic strategy fOl' dc,tI ing with lIIélny of the cornplex trordea.l and

subtropi cal 'ecosysterns; . 2) lntc,gr'ated I'ur';¡ I¡wodllct ion systellls (a,gri eu I ture-

-animal husbandry-forestry-aquacul t-un~) a n~ favored whenever apl.H'('priate; and

3) Integration of the new technolo,gies 1nto traclitionaJ and modern technologies

i8 acti vely PUl' sued.

The first calcuJ.ations indicate that the partern of land use would

ehange roughJ.y as fo11ows:

Ini t ia 1. % Total()

Ecosystern 1980 2030 Change

Natural 40.0 3.5.0 - 12 • .5
Altered 22.5 20.0 - 11. I
Ivasteland 2.0 1.0 - .50.0
Agricultural 7,5 1.1.0 100.0
Grazing 27.0 2.1.0 7.4
r.1 ilnta.t:i on 0.3 3.0 <)00.0
Urban 0.7 1.0 95.0

Total 100.0 100.0

Besides the quantitative differcntcs with the pattern dcrived from the

current trends, the qua1itat i ve changes in the lIIoda.l.ity of rural' Ilt'oduction

irnply a drastic reductlon of the ecologicaJJy degradlng processes discussed
in Sectioll IV.

For the whole regiol1 tll(lse figures iniply the transforUlatioll of 2 million

hectares per year of virg.in and Sl'lIIi-v i r~il1 ecosysterns (most of them in tropical areas)
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Protected areas represent 35% 01' the n~llIai n i ng nat.ul'a I ecosystell1s. fI!.tered

ecosystell1s wil1 cover 20% of the ,U'l'(I, the salllef'igun~ as thc tendcntial. scenario.

However, in this case most of thl~ altE'I'cd IrInds,becollle ¡:n'oductivt' !.ands (J4~'{:

under fC'restry and 6%.in l'chahililóltil)Il). Cult-ivatcd lands inct'l'a~H~ to 15%
(8% undel' intensive agricuJtun~, 4% under' a,gr'l)-fon.~str'y, and 3% ullc!er' shifting

cultivation). Rangelands decrease because of illcrell1cnts in carrying capacity

(18% is undel' intensive ami sell1i-illtensive ,e;r',lzing systellls and 7% .is integrated

wi tl1 fOI'estry). As a consequencl' l)f ,.the n~hab i li tat ion and I'estorat: ion
I

'activities, wasteJands are redul'ed to half thein initial sur'face.

By the year 2030, tlw aVPI"age calol'ic' sUJ1ply wiJ1 be 1II0n~ than enough

to feed the popuJation of that tilllC. lJnt1enlUtr'ition win be erradicatcd.

4. lbe oe", proposal arnd se iennICe ;OIln<Lfl tl ecflnnno n ol/'iJ'

4.1. Das ic clI"it.erñ.a.

¡

rhe concept of susta i 11(1bl E" deve Iorment: adopted here does not postu" ate

the conservatioll of nature in its lH'iginal. state as él primary goal. It implies,

however, él pattern of develorml~nt minimizin,g the degr'adation 01" destruction

of its own ecological basis of procluction and habitabiJity. rhe goal of

sustainable developll1ent is the Il\llg-tenn (lmel iot'~ation of the qual ity of human

Jife, and th.is ill1pUes the managell1ent (even tJw tr'ansforl1lation) of the structure

and function of the ecosystems in onicr to benef i t frolll the goods and serv ices

pnw.ided by them, while minilllizin,g l-he <:l)nflicts inl1er'cnt to their' exploitation,

max.imizillg the mutual support betwl'cn the lH'cess;ú'y act i ons and act Lvi t i es, and

di stributing the ecological costs illld bcrwf i ts anlong the i nvolved J10pul ati ons.
i

rhe results frol1l tl1c reseufch indicat~:

l. There are no important ccolo,gical COllstraints (at the leve!. of the region as

a whole) for the sustainab l.e Sil1-i Sfilct i on of the human needs and for susta inabl c

development (illcJuding food PI'Odllction). rhe sacr:ifice of the conscrvation

arcas needed to lI1ainta.in essenti,ll ecological fUhctions and services is not required.

However, the currently preva il ing pa t ter-n of developrnent Is ecolog:ically

unsustainable andis leadlng tow;lrds ecological collapses, showing increas.ing

ra tes oí deteri ora tion of the eCl) Il'fl;i cal p,'oduct ive bas i s.. .,
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2. Tod~y, there exists no cdtical lack o,. ilvaililble technoJC',gies \,.hich could

impede the sustainable mana,gement" ,,1' 1-11\'Latill AIi,ll'r'ican ecC'systellis (in the sl'nsl'
I

that they I'l~pr'esent a bottJel1l~cl< al thp n~gil)11 'Jevel). Even when 1Il01'e

n~search is IH~eded, élnd knowll'dg" rOl' 1'11\' 11i;III;¡gnlllellt of 1'H1J11el'c,'s'ysh~lIls is

seriously incompJete., there exists a léll',ge 1l11lllber'of social/,y, econolllica.lly ancl

ecC'logica'lly sustainabJe rnanagelllent' techlliqlles fol' a wide variety of ecosystellls.
I

Thcl'e are lIIany needs that can befulfTllecl by the: existing technolo,gies, often

cuJturally and socially mor'e (lcccpt';lblc than the new technologit's. Even

if the potentials of the new t('dlllOlo~h~s wen~ Ilot considen~d, thel'\' exists él

battel'y C'f adequate techno.ll'gies whicll, ir appli('c1, couJ.d lIIake a si,gnificant

cC'ntribution to sC'lve a large port"ioll ~f the sf"'i6us current ecological
problems.

3. Regarding the new and emerging t,'chnolo,gies, l-he ecological analysis allows

the identificatiC'n of broad "Cgil'Il;" Iwi"I'itic.o.; 1'"" H&n, takin,g in1:<' account

the major ecC'Jogical opportun i ti ('s iTnd constl';LÍ nts for' eleve Iopment.

4. The ecoJ.ogical future of Latín A/IICI'ic;l. and thé pl,ssibilities for' benefiting

from the ecoJogical opportunities whi le lIIinilllizing the constraints ar'e much

more di rectly tied to the grea t SOl' i;. I opt i ons ;Id,'pted in the reg i ('n. than to

the search for new knowledge and IH'WecC'systelll lIlanagement techn i ques (a..I.though

those are a]sC' needed).

, I

4.2. Basic eClOllogic.a.n CtrDttC;Ü«BfflOlJr tccitntrnonlOlgr seDect.iotrn

Tlle fundamenta.l félctOl'S 111;11'.ilny sllst:ainable technolo,gy lIIuSt take into

account to insure ecological sustain¡lbi I ity and ccosystem renewaJ. were

identified in broad ternls. The sallll~ fhctors ill'(~ considered va.l id for the

sustained management of ei ther natur'a I ecosystclIIs 01', altered, degr'aded 01'

artificializl'\.i ecosysterns. However, Ule tec'hnologi('s would have to include, in

the latter cases, specific measun~s f'" l',~ston~ dl'!'t'rior'ated ,~co]ogical f1ows,

mechanisms 01' resources.

1. Levels and rythrns of input and 1'1I1pll1'. flows wl1ich determine the llJi1intenancc

of the ecosystem. Those flows b,. itlt"I'(~d within certa.in limits by human actions.

However, in all ecosystems tolerancc I imits exist ~or upper and lower leveJs

of perturbation in the flows wi th tlH~ dtel'llal wOI"l'd; when these limits are

exceeded, structural ecologicaJ changes take place. In some cases, the natural



fIows can be replaced by hUlllan subsidies.
!.

For; cXillllple, the fIows of water
I
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their sut'vi val.
enter:ing and leaving the wetlands ane! lIIan,eyove,¡forests are critical. for

!
í
i•

2. Stock ,source or majClI' n'ser'v(' 1'01' I'encwa l.
'1 When th i s stock i s r'educed

3. Ecological supply (stock, flow or

Thei r supply and quali ty i s a1'f\'c t(~d

belClw certain levels, vul.nel'abi I ity incr'eases~nd the reriewaJ capacity is lost.

In sorne cases, human subsidit's c:Jnt'cplace the. natuI'al reserve. FClI' instance,
i

in trClpicaJ rainforests the cI'itical' n~sel'ves ot renewal are the understory,

the vulnerable so11, and di vel's i ty a:nd heterogehi ty.
1

I

ecological'!functions exploitabJc by man).
!

by the other factors, and it lIIay includc
many unperceived opportunitics. 1"01' instanc(~,

,
1
;lIIangl'ove forf'sts can supr'y not

onl.y wood and other products uIHlcl' spstainélblc shifting agricul.tun~, fJshing and
;

extraction of aquatic fauna, bllt they rrovidc c~oJogical functions such as

nutrient regeneration ami diluti('1I o~ organic w,Jst.cs and pollutants.

4. Basic internal homestat i c lIIechan iS11IS • /11 I C(;t'systerns posses n~.e;uI atol"y

or homestat1c feedback IllcchanislllS t-hat tend t() rin~sel've their function.ing and

renewal, and those must be takcn i nt-o account. In SOIllCcases, certain parts
of the rnechanisms could he ,'eplact'd cn' "I"-ifki;¡lit(,(1. For' illstanc(', intennitent

!

and scarcept'ecipitatiotls in hot desdrts inhib.i(g salt and toxic concentrat:ion

in the s011s due to capilar' ascent atid evapol'ati:on. Oftell, irr-igation interfel'r'ing
I

\v_ith this ll1echanism gener'éltes alkaUzation and 'soil toxicityproblems. /lnother

example 1s the COlIIlIIOtlpopulation expllosion of ptb.e;ues following the simplif1céltion

of son¡'e complex ecosystems, due tt' th'e e li 11Ij nati on of natural regu Iatory
mechan.lsms.

i

4.2.1. By major' new teclJno!logical an~il.s :
f

!niotedmiCl.lfLllliY: emphasis 011 development of susta.inable food-producti.on systems
, ,

(cornmercialand subsistence), and slls~ainable lIIa~agernent of renewable natural

resources adapted to local env i l'Olllllt'nt:'}.

germoplasm.

priori ty.

Exp lo í tat i on of the t'eg i onal
,1

In some countr'Íes wlH'r'e mining is é!bundant, biometallurgy may be a .
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I,
ColIIJputat:ion: ernphasj s on educat. i ('11. qn 111iCl'O-C('"t!Pllt"I'I' l'nd(lgenolls Iy deve Io¡wd

I
Isysterns for l'ural communal lInits ("01' illedical diagnosis, agdcultlll"al rnanagelllf?nt).
¡

and for planning of resource devl'll'plIIl'ht. and III;II,,!rgl'lIil'nt and adlllinistr-ation

of cOlllplex syst.ellls of diversified P'"l'di,ction. Cl'"I/IIII~I'ciHIization and distriblltion.

I
Telel111etry: emphasis on natural resolll'ces detect.ion and evaluation, 1II0nitoring

I ¡ . ..
of erosion, crop condition, pollution; fon~castin'g' of weather and natural

disasters., rnonitoring of the alllollnt and condition 'of the national n~newabJe
natural resources stock.

to inforll~tion (prices, products,
I

lIIanagelllent methods, etc), ellucation,
I "

illtel'-Cl'lI'll~xion, tele-diagllosis of pn~blcllls and rna/adies,
~ 1 •

ernphasis on accessTelccOllllUUJmii c.ations:

participation,decentralized

weather; pests, alternative agricultural

ellle¡'gency plans of alert, etc. r:f1' i e i ent systellls for 1. i nld ng n~lIIote alld
isoJated areas.

lNIevsourees off energy: emphasis on e,wi"getic. self~sufficiency of I'llral
'i I

conullunities, benefiting frorn local cOllditions (wind, biolllass. hyd¡'o, sunshine).
Development of srnaJ.J.-scaJ.e energy systell'¡s.

lNIevOIIilterials: lItilization and jIlIP"Ovl'lIIl~nt 01'

bioJogicaJ lIlatC'r.iaJs for' house-bui Idi"g, t.ooJs,
loca!lly avaiJabl.e lIIinel'al andi '

I
,'o;lds, darns, etc.

4.2.2. By Idnds of envi"('lIl1ll'ntal ¡l/'obl.ernr flll"' scientific rcsearch
(none of those are widely researchcd tod~y).

a) The study 0f the functioning llf II1l1S1Lat- in t\1IIl'I'jcan nat.ural ecosystclIIs

including their responses to hurnan acti~)ns and natttr'al pertut'bations. Most of

the ecolagicaJ studies in the regil'll ill'Ó highly dc~c"¡ptive, sheddin,g little

light upan ecosystern dynamics, evolutillll and n~silicl~cc Jirnits, ancl par'ticuJarly
f

about sustainable and alternat ive lIlallil.gc'l¡cnt schcllles'.. .

b) The study of the perturbed and tlw de,graded ecosisterns, as well as the stabiJized
' - .:, '1 •neo-ecosysterns which have been genc";ltl~dby lI1all-lIladei transformatlons, in order

to recol1Huend appropriate rnanageml;'llt l'I' "cclalllati('n t~'chniques. Those new ecological

configurations do not necessarily hilVl' IOw pl'oduct.ivjty; in lIlany cases they
offer new potentially useable reSOUI'Cl~S.

I
c) The study of the concrete forrns t.aken local]y by fhe relati0nships between

Isociety and nature in a comparative basis in Latin t\~erica. Those stlJdies are
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i

01' I'eillisitic
,1,

by t:ll( ing

essential 1'01' the proposal

of ecological degradation,

long t.illle-lags.

:c
,1

;"ltl :Icc('pt"ablc solut"jolls to tllf' pl'oblclII
I

i nt:o ;¡cco:ltJt hoth the eco lo,g i ca I dynalll i cs
!

and the rationalityand conditions ot' t.lle st'('i;t1 actors.
I ,¡

I
el) Tlle study l,r the intl'l'actioIISlwt'/vl'l'n IIla,;lll' l~l'Os'yst'eIIlS 01' tite I'l',giOtl, which

' j
are likely to l'esult .in ~ffects takihg place atlon,g distances and with

~ 1 ~

This includes aspc~(t"s sucll asithe regional effects l,f the
I
I

transformation 01' the Amazon basin. t,-,he relat:iol\ships a.t the continental level
,1 , :j

between the Andean ra.nge as tlle ,I.~I'e;'t donol' of water, sed i ments, nutr i ents
" ,

and species, and the lowlancls wltich I¡'l'('eivl', acc:lllllulate and distr'jbute lIIater'ials
¡ ,1

and energy; the regional 01' sllb-l'egi,onaJ illlpa(iits of the growin,g n~-design 01'

the hydrological systems; the i Illpac~ of cllan,ges! ¡ni and use upon el imatí c

cat:l strophes ac ross nat ional boundal' ¡les, et-c

I

5. IfJruvirolllllllJelllltaUy significaJfDlt <DttdIiJlJtte$ .."Ir .11 slt!r.:u1tt't?!',J'lf".."rr sciellllce <D1I1I¡¡JI1tecllnllD.."D..,,~.

I
ir. '" '! •A list of traits 01' tI,e sqlentJf lc-teC'ltnol.oglc;,1 stl":lte,gy having

el1vironmentéi.l .importance 1'01100vs.

natural resources lIIanagement,

,
¡ i

1) Definition of needs and devell)p'llcnt of a ba~dc .scientific cap:lcity in relat:ion
1 ¡

to the centl'al problems (sustainilble food p,'oduction, sustaina.ble n~newable
i

.ii) DevelopllIent of llIechanisms and incentivps fOI'!;u'Uculating tlle existing and
'1

new basi c capac} ty wi th appli ed rC'sear¡ch and tech1nolo,g i ca l. development.
I '1'

i.Li) DeveJopment of mechanjsllls fOl' I il)king thc H&'f) systelll with the production
: . .'1

sectors, their dernands and l'eSOlllTes '(Incentives:, channels 01' cOillmunication, etc).
: '~

, i
iv) EllIphasis on R&D focuseel al'OlllHI gl,d:tf' 11I'0blcIIIS!, not disclpl.incs ()r' sectors.

• • • '" i .1 .
Hence, relnforclng of ]nterd.lSClpl.lnar¡y and Intersectol"¡al R&D. Fol' .instance, the

attack to the food problem wl'uld inv:olve ecolog,iical, agronomic, econ.omic,
i '! .

sl)cial and cultural studies. Bil)1'l~cltn¡olo,gic:t1 soilutiotls should interact with1,

informatics, telemetry, telecollllllun ica!t i on appl icáti OI1S, as well as wí th .the
! . ~

use of new energy sources and p('ssibly' of new lIIaterials. The final solution
. - :1:

: 1

could involve a balanced mix of nl'W ari~ old techniques.
I
I

v) Reinforcing of co-operative resear~h, involving different centers within

countries, and often betweel1 countries~ lnvolvei the possible developlllent of

new research styles and managelllent.

------ ~.__ ..•••...•......--_._---
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-periphery communication).

vi) Development of eff:icient IlIl'cilanisms fOl'ltlw l'l)lImll.lIlicatioll and IT<lns1't'I' 01'
I

r'esults and exper i ences wi th in 1-he "cg j on (tNJay much weaker than the center'
I

" i'
f(JI' 1'1111 lltil.ization 01' local. cl'(~ativjt.Y (implies

i :r

illll'er'national! cr'iter'ia for excef lence and 01'• I

vi i) DeveJopmerlt of mechal] i SIIIS

re-definlng the appllcation o,'

in priorities and directiolls.

the internationalmainstreams of;n~sean~h; ithe recuperation and rev;]lorizatil)n

of local traditional knowledl-':(~ <Iddh'('hnolo~ies; the partlcipatioll of the local
~ .~ o. •popuJation in the definition o[ r¡roblems andl acceptablllty of sC'lutiC'ns, etc).
¡ !

viii) Development of aninst'it'llti!onal capaci,ty [01' management of technolol!,icill
, ... . !il, ,

pluralism, optlmlzlng the Inst:rI;led human <I!]d capital capaclty (blendinl!, new

techncdogies, "modern" technol(),g1ies, and tr'~lditiollal technologies).

ix) Emphas i s on acces:ib i I j ly (yl' ";!I(' t"\~chllo I0f-Y to the Iow- incollle r'ur'a I pr'oduct~l's

and on local self-rel.iance (av()idlinl-': the Gn'thn Hevolution e1'fect), together
I

with the tar'ge sophistic<lh'd pl'(,d[I\'I:ioll systl:ems. Mechanisms fOI' articulat:ing

Jarge scaJe homogeneous agr-iclllt'ul-al fH'odllCtioll with small scale, diversified
"productioll (minimizing expulsil)1I <'11'n1l'al lal{oul' to maTginal. lancls).Decentndizjng

I
éllld decollC'entrat i ng appr'oac!H's. I

I

x) Elllphasis 011 flex.ibility and ild;!plabilit,y to local conditions and to changes
i
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.11llI1troouC' ti ODU

H andD <lclivities ill this study :ll'e not ct1nsidcrcd in theil'

strict sense, but on the contl'i1"y, tite p,'oblell1 01' capabi Jitics is placed in a

broader context, IVh.ich compris('s sever'al typcs 01' activities,l inked to

innovation, Thus "'e prefer' \:ll SP('<l1<01' d¡rft~r'('I"lt typcs of capabilitics, n~lated

to diffel'ent relevant social aeton;, ",Ilich provide the foundations for the

eventual emergenee and/ol' c011S(11ida!: i on (,f H and n in thc futurc of the

region. In this "'ay, ",¡thín th(, TEI'Lt\ P"(1,;ect' fr'i1mewor'k, sevcl'ai

studies have be en made, oriented to explore tlle specificities of: scientific,

techllological, entrepreneuri<l 1, IIl<1nagclllcnt, and lahoul' capabi 1i tics. ElI1phasis

has been pJaced in deepen ing th(~ understand i ng of thc nature and moda lit i es of

each of these capabilities in tllc Lntin Amel'iean I'egion¡ and in exploring the

complex ínteractiol1s betwecn 111('111<llId otllel' "clevant dill1ensions of the

socio-ecol1omic reality, both w¡thin and beyond regional boundaries.

The PUI'!)(1~H'has nol: been to pr'oduec anothel' inventory,

task fol' wh.ich are better prepal'cd the gover'nll1éntal agencies of the regíon. On

the contrary, tlle attempt has becn to pl'oduce interpretati ve analyscs of areas

of kno",Jedge identified as havil).'.'; cnlcial. illlpor'tance for our lIIain purpose, the
construction of éln S and T stnJtc,gy.

S and T indicators have been one of the topies that concerned

us in th.is exel'Cisc. Out tlley d(1 not exhaust thc br'eadth of the intelJectuaJ

territory we attempted to Cover in the project. Thus we try to raise the public

awareness about tlle need of an illstitutional.izcd effort in the fjeld of S and T

.indicators as él usefuJ tool for' IIIcasurlllent fOI'poUcy ends, but also to
i

understand and assess in a more qual,i tative veii1 and at a more micro leveJ,

specific a.reas t1f inst.itutional eOllccnl, SIH'cific scientific disciplines,

publications, etc., about which tllere .is st1].1 1.1tt]e empirica1 evidence in Latin

America. Case studies, as thc oncs can'ied out within this project, are

deemed useful al though the data ('hus obta i ned., w~re not systernat i c and showed

great variation bctween fleIds. 8ectors, firms,' ~ountries and timcs.
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is what \\'{, h;1\.'C 1'1'i ed to do,

I
Aelmitting 111;11 ill such conc!i"i(lllS tf,() {~CIH~I'alizc fl'olllinoividual e,xperienees

11

would be (i;UI,g('I'()llS , i t may IWV('r'lhd, css be I'cciogn ised that i t i s neeessary 1:0
' I,

define the pl'pbll'IIIS and unde,'sLllld ,lhe P"()C('S1~~~ before lIIeas!.ll'ing them, Tllis
I

For man,V yC'ar's s t.lldcn1:s dr econolll i e eleve I orment, po l. i t. i cal
and adlllinistr';)t ivc developmcII'-, ;llld 1:echllolc)£,:y !t,'allsfer have been t"ying to

" ,

figure out whil' filC tors make poss i b ¡,(' the effecti ve assinrilat ion of fore i I!:n
" -

technol1~g'y jll d('vcll~ping Cl'UIIII'il'S, 'illld \Vha! (';11CI:0I'S cxplain t.lle dcveloplllent. 01'
!

indigenous illllPV;l!ive capabilil-ies, MOl'e ,'ccent.ly,students 01' int.ernationa/,
, ,

business hilve bl'£,:'"1 to analyze 1-11(' filct lh;l! I-h(~ prcdominance of mllltinational
:1

f:irllls with Cell11';ll ized d.irecti(~11 ;,"d I'('s(';u'('h m'i,¿:ht rcstl'ict the national IcanJing
i

based on prilctice and ,use, as \V('II ';as on ol'hel'l informal skill.s, This l.iteratul'e

indicates th;lt thl' lIIot:ivation f(", hnd IlCl'fol'lllilnce of tcchn%gy tl"illlsfer varíes, ,

gl'eatly by tYI'I' 1'1' industry and by ilHlividllil1 c~','poration stratcgy, Indeed,

the very conc('I't- of technoJog i ca I t I'illlSfc,' i s ncL: I ik(" Y to he the same for
i

enterpdses jll different indust"jcs, NI'iUlel' \Vi " it be the same for different
countri es.

achieved

i

li nrporters of technoJ ogy, wh i ch i s

!\vhen a countl'Y impor'ts industr'ial

f\roject, i tsi producti on capab i li ty
" ,
, '1 ¡ hnqcessal'l y mle;U15that t e country ha.s
I ¡

tcchnolo{l;ical ("': scientific capabi l.it.ies.' '

In econolllies tllat are net
1a COfllllloncondil iPIl l,f the und('I'd('vl'll~[wd wOI'ld,

technoJogy I illkcd to an investlllPllt

increases; hOlv('vl'l', this does IH,t

al1Y sign.i fic;IIl'- ,f~I'owth of i.ts

Therefore, a cl'lltl'aL problem fOI' a co:ulltry that 'jmports techllology is to
I

acquil'e not ('Illy Ihe ta.ngible 1'1('lIIl'nlt-,,>nI' IH'(,dll('I-i('1l car",hi I it,y, huI: also tJlP
;t I

intallgible l'II1'S n1' tCchnology capahiility (the j,esources of knowJedge and skUls)

that wilI al I l' \V il- to adapt, assillli la~e alld inrpl'~)ve the illlported technoLogy,
' I

i

i;ndispensahlc to ha ve illdical:ors usefuL to' i

of technologicill self-reliance,

this is often the only way by

In this s('nsl', i the f1r'ocess of technology transfer has

obvious interl'st and cannot be tilken to be contJad.ictory with the development
I !.
i ,

as hAs be en depicted often in the pasto Since
'1 '

\vh i ch ,css developed c()untr,i es can acqui re ane!
, i

develop thei l' (''''11 technological capa~.i Ji ti es, Ú involves the necd of ident.i fy.i ng
I

the different 1'.1\'1('I'S which allo\V tI' 11alTY out a ',fwocess of acculllulation of

technologicaJ sk i lis and abili ti es (liearni ng) li~lked to the process of

technology 1mfwl'I-, Thus i t bccnlllcs
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know to wha t ext('nt such prOCI'SS Il('liped to i nI' I'('ase the tE'chno Il)g i ca I capab i I i I:y
I I

and not mere/y the productjOll c",pabilit.v. 11: is within this conceptual

fralllework of tf¡e technology t",lllsl'('I' Hrat l'IH' TEI'Lt\ anillysis of tl'dllwll'gicill,
ilnd scienUfiC' capabilities 11;ls h('('ILd('velop(~d.

,
Students 01" lkv:l'I()plliellt, e¡peeiall'y economists, have tended

to disllliss the illlportance of illdif'YIW:us scientidc eapabil ities, t'()gardinf!.. tl1elll
n' U f 'r'l ¡l' ,,:, J I h' '1as a 11S se o scarce resourees. le¡Vl;Jv(' lIIaln:;llnco tlilt t e ISSIlCS In tll'

' I
dl'veloping wOI'ld ,U'(' usual/y 11101'('1('('l1l1ologicil I pwn scientific, and that

these cannot be understood apal't f"(1111!an llllder'stiínding of the "tl'chnolog,y
I :'_

fJOlvS" whieh have cOllle to c1WI'ilClcl'ipe wOl'ld affai,'s.

Science, howcvcr'., does. not havc one single meaning and m,l)'

refer to a lvide variety of aetivit ies al1l1 fluid definitions. Tt is rCf!..t'(~ttable
Ithat one-d imells i olla I thinldng, 011 PiJe: PI' \'he otl1er' cnd of thc S and T

,

relationship, pl'cvai Is in curT('nl d('b;ites. Clear',ly, an approaeh is n~quired

tl1at adlllits both l'he illlportanc(' ()I' tllli jndi,,~('nolls: scielltifie devcloplTI('nt issues
and the interna ti ()ni! I techno 1og ka I I i'ilkaf!;cs.

,
The disr(',I.!::II'd (,f I:IIe iIllPOI't";U1C(, of seicntific capabil itics

for economic deve I ('plllent in Lat i 11 t\IIICI'¡CéI i S I ill"g~ I Y I'cspons'i bl e for the

weak pal'ticipati('n of scient:ists fl'('IIIJhp r'~'f~ion !n activitics "clated to the
~

nm. front.Ícl' al'eilS (,f scienec. '1'11(' pct'ple in cllal.'f!;e of dcfining tl1e dcveloplllcnt
, I

strategies flYI' thc particular C('ulIll'ic~ and fOl' t1ie region as a whoJc, do not
I

SC('1I1 to be sufficil'lIt-ly awaT~' tl!ill (),d, sLlI,k in:uleqllaci('s in hasic seicllec
"

eonstitute a stl';ttcgic I.iabil.il'y 1'(11' lhe f~r('wth (,f~ compctitive indllst"ics in

the world rnarkets "nd fol' an acl'iv(' pai'ticipation :of our count:ries in the exp;Hldinf?;
frolltiers of klwIVI ('rige.

,1

1t i s not n('cessn'"y to di scu,Fs

to just.ify to attitllde to SC'ÍCIH"(' \VI' ,II~(, rd'er'inf!.. ':to.
hel'c a 1.1 thc i:ll'gulllentsgi ven

\Ve wiJl bl'icfly consJdcr
b' ,1 I Ithose IVhich are s¡,eeially relevan!: 1'01' tllf' o .Ieettvcs and t1le pliosophy of the

project.

i ./\ fil'st alld ()Id on(' is that selence is a "cultural luxury"
!

in countl'ies wi th hunger. It:i s not pr<')fi tahl c toe invest in resea I'eh and in

areas of knowledge which at besl' c;ln IIIpnage to contt'ibute to the lIIainstrearn
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11nd CU.ltlll'C is ;IS ;¡ vital 11 Pill" pj" h("II;IIIÍ!:y as 1II<1,'"(,I'ial subsistcncc.

of internatil)n;J1 scicnce but wl1i\'11 slIl'ply 'viII 1I0t" 1'('sI1I1" in IlIilt"I'I"¡,,1 bCllcfit.s

f0r the POOl' Cl)lIntries that wOIII.d rin;llIcl' Sllcl1 an activjt:y. This ar,gurnent illlplies

assulIling a PCI'VCl'se vie,. of the I('ss devcll'pc'd '>'orld. dC'nying it thc p,'ssibi lit y,

i\nothcl' ('h,it'et-joll is t-ha!: thc constnJction of sci('ntific

COlrlllllllli t i cs j Il f"h(' n'g i on has 1)('('11 i 'TI' 1 ('v a 1"11'()I" us(' I ('SS, fOl" t.he P"OCCSS of

industrializiltil)n 11nd economic '2:1"11I1'I-h. 1'l1is argulllcnt,which {!.OCS ilg;¡jnst wO("fd

experience, c('uld 0111.1' prove al- hest:, l"l1at thl' all'oullt and orientatil1n of t,l1e

PI"CS(,llt sei(,1l1.¡ric ('ffor1'. .in 1'11\' '"('.I~ipll is IIpt- sld"'"iciellt to f1/'odllCC

detectable reslllts. Oesides, it is not easy to "pnwe" 1'.he direct social and

economlc bencfits accruing f/,{'III ¡IlVI'Sh.'lIIcnts in sciellec. 1'his tasI<, which

1s so diffic-ull- 1"(' C;IITY out ill j'ldIlSl-,"ializcd eoun1'.l"ies, becOlllcs IIIl1ch 1Il0re

intrincate and ;lniuous in devel('¡lill,g nil.ti l)IlS , where the linkages a/'('~ more

cOlllplex and Icss lTansparent. \V(' 1II;ld(' a cl'itical "eview of the lit-('rature on

indicators Qf sci('nec and techlwl('gy fl't, (!I'veloprncnt, trying to slww the
, ;

limi1'.ations Qf ilvailable indica!M'" ;IIHI t"hc pr'il',":nccd of IIInre apJ1I'0priat.e
; ,

appl'oaches f~'I' 1'1J~' jlll"(,I"pretat JOIl (1J' ('111"'"('111.pr.'{l('I'SSCS.

The lack ~lr' illl-c'.?;I';)l-il'/1 Hlat. t.he sciclltifjc activity

carr.ied out in ('111"countries has 'vitlJ illdustTi;)I and agl"icultural pt"nduction _

aCCl'rdillg tI) S('III(, i111t.hors - wOllld h\' dlll' t'cl l'h(' lael< 01' intct"est by 1'111"focal

scientists ,andthc I i ttle usefu Illcss of t'llc i " P'"~1dllcts. [n our vi c~w the

root of this difficulty is the Iilek l)f ;111cfh~ctive dCflland by a local industry

which is defQrJned, "'cak and h.ighly sllbsidizcd. 1'he post-war eCQnQfllic

substitutio~ ' requiringdevelopmellt 01' L,l ti n i\merica was has('d on i fIIpQrt

a Jimited gl'I'h'l-1J (,j' the technoJ('gic;11 ;1I1e!seicllt.ific eapabilities. But more

recent1y, it [1CC;ll11(' clearIy iJllpor'l--illl:pnsive in the most advanced

technoLogical iI'"~'i1S. n~der.ing incl"(';I.sillély sUlwl'I"llwus thc silla I / and weak

n¡ltiQnal seielllific capab.ilitics. (iivl~'1 tlle ilTelcvance of scientific research

to the style Qf e('onofllic growth ad(lptcd, it could only resul1'. in the

discourn,g('l1ll'nt l,r 1-he na1'.lonal cff\"',,s l"l) builtl llJ1 thc requit'cd scicntific

capabllities obser'vabl.e today in 111(1st countT'Íes in the region.

1'he probJellls nI' sc.ientific capabili1'.ics are often phrased

in terms of thc old distinction betw(~en "basie" and "applied" science,

equating the forme/' wi th "superf IllOllS" 01' "lUXll"Y" and thel attcr wi th

"useful" science. 1'lds 1s to alal"gl~ ext.ent 11 fa/se ilntinomy, and thc problems

of science in the I'egion today have 1II0n~ tq do with the inherent wE'aklless

and pOOl' quality of a large portil1ll ()f 1-lw cffol ..ts,than with its hcillg
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"baslc" insh';ld of "app.J ied". TIH~ n('ed h' itfentify st,'ate,gi<'"J 1)' illlp~'rtan'-.

arcas of hasic "esearc.h hilS elllt'I'/.~('d in tlw I<)ROs as a central conc(,l'n in all.

the major industTiaJ. socictics. IIl'oad i!t'cas of what was known as "baslc"

science are '-hus heing transfol'lII('d into what h~l.s come to be called "stl'ate,gic

reseal'ch", Illl)I'C ('bv:iousJy I inl<cd to long-t.er'm technolo,glca.1 ilnd cconomic CI'it.CI'ia

(along with,the usual scicnt.ific ~"1eS). Thus, Latin America nceds urgently

"strategic" (basic) SCiCI1C(' ('lIllwddcll in a stl'ategy of social amI econom1c
development..

- Ivhi 11' i,! lIle 1II0st industTial izcd nations hasic l'cscan~h

is accorded gr'c;lt pl'omincncl' ,.itllín nat:ional and intcl'national r't~ports on

sc1ence and tel'!lIlology in t.hc "'I(~W cconolllic c('nt('xt." of t.he lat:cI9ROs, the

rest of tht:' II'1)I'ld is sllb,kct('d tI' il li,cssag(' /.~l'al:cd to lIIake them good huyel's

of "new techlll'I()gy". Vit:'ws cOIIIIII~'nly advt:'I,tiscd ami assimUated in Latín

Al1lerlca ca" fl"';1I1 indust..-ial (!t'vl'loplllcnt ;,,)(1 t:h(~ cons1Tuct.ion 0f a

technological l'ill'abilit"y I"hidl do 110t shal'(~ all'y 01' t:he cI'ucial ingredients (lf

industry and tcchnologyin the advanced indllstr.iaJ c0unt.r'ies, as if there

were two such IICW techllol l'.l!.,ics. t'IIP fot, the dcveilo¡wd wot'ld and atwt.her one for

the under developcd one.

By acccpt-ing thilt the advánccd technologics be generated

and produced clsc\\'hcl'e, ",h;11 can h(' ('x¡ll'ctpd rOl' Latín i\mcríca is that it

assumes once agaill a suhoniillilt.cd 1"'(,le with I'cgar'd to the 1I10st industriaJized
countr:ies.

The pl'(~vi(~us d¡.scllssion illclicates the nccd of a c1ynilmic

cleal' strategy tI) t1pdate amI exp:llld sci(~ntific activity in the r'c,gi0n, as a

pr'e-I'equisih' 1"(", industr'ial. t!t>Vl-ll'PlllcIlL IInt scil'lItific capahility,

even if strate,gically oriented, 1s not enough. The reg:ion has shown a

remarkable incilpilcity to ahsor'b, inno\late, d('vel.o:p and :incorponlte technological.

knowledge j n p"l)duc ti ve act.i vi ti es. So, we need Ito i,"prove d l'amati cally the

technological capability of Latin Amedca, meal1ing by 1t the sct of resources

used for exploiting the tcchnical. I010wl.edgc potential and for transforming .it

1l1to: new pl'odnction units (:incol'porating 01' not new technical knowledge),

improvements in t-he existing pl'ocluct j on un.i ts and; the crea t ion ol' modi ficat:i on
of products.

R and D is only one of the sourCes fro", ",Iwr'c technological

capability C;111h(' IIleasured. Technical. cha.nge has a muJtiple ol'ie;in.
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R and D on'ly pr'{ldllCCS new l<t](lwl('df.~c, not. t(~chllic:l1 chan.e;es, \vl1ich in ol'(lcr' Lo

OCcur llecd"{lf ()II1('I' activit'ies hl'sides fll(l.<H~of H and n. i\lIIon,~ thCIII,

Icarning by d{)ill,l~. "CVC/'S{~ cn!~in('l'/'ing, Silla 1 1 t'ecllllical iIllP"Ovclllent's, cost

reductjon by illlJ1/'()vclllcnts in ""'.il!tl'lIhnl'c alld n~/iability, and qua/it,y c()ntr'ol,
stand out.

We J'cvic\,'cd the lIIaill approaches to this sllbjcct, or',e:anisin,g
the 1iteratlll'{' :IS p/acing tl1{' I'IIlplrasis Otl:

a) i\ ".'H'il'lItistic" way of1asscssin,g tccl1n%gical capability
which is t:he 11I('sl- fl'cqucllt :llId hl'uc,: /(II(1wn. Sóme effort of TEI'Li\ consists in a

critica1 revicll' {d' rnajol' appr'{)acllcs in the pr'oducti(lll of indic;lt(lrs of
technolog i cal C:Ip:dl i.U ti cs.

b) i\1I :1PPp"()aclr tllat' sccs tcchno I.og i ca. I capab i I i ty as
different frorn scicntif,ic c:lpability. Her'e thc:clJlphasis has becn on the

nature of technic:1I change- ilt a II,iel'o level', and il distinction can be l1Iade

between the I it{'I'atUt'e rclat('d t'{) f'lw developcd COlllltries and that rel.ated to
unde1'deveJopcd (1n('s, particular'ly Latín Alllerican,

Althollgh t'lre / il ttCI' approach has tlle ,"er' i t that i t

acknowledges th(' specif.icity {)f h'chnical Ch:Ulg(~,' its (lVCI'aU cOllccnt.:,'ation on

the micro leve/ ofthe firlll lIIust Iw supplclllcntcd with lIIon~ macro appr'Oilches

that al10w to anillyse oth(', .. CI'lICi:r1 difll{'nsiolls of the national tcchnologicaJ
eapability.

Howe\'('I', f!;ivPIl thc statc of knowlcd,gc in t:hc r<~,~j()n, it
is nccessary tI) d('ve / op.ind i cato/'s fo'r lIIeasur i Ilg adequateJ y the proeess of

acculllulation (11' I-{~clinological skills and ab.ilities taking place.in thel(lcaJ

firm when jt acqui "{'S and Uses fM'('ign technolo,!;Y.i and for the country as a whole

in conncction wil-h it's national d('cisional autonomy. An exercises was !nade within

the framework t,f TEPLA ;fJo P"{'P{),'H' (lf a set el' i tel' i a and cat(~g{)I' i es for' the

cJa.boratiol1 Clr illdieators ill tlll' "n'a t,r IIlic/'oelcetr'(1nics. The lInder ..Jying

idea here wa.s il'h" t i t i s i lIIPN't;UII- t:o measul'e 110t onl y the i nt('/'n;1 I capab i lit i es of a

coul1try fol' thc ,gc'1('I'at10n {,f tcclllwl{)fty. b'lt: ;llso its capabilities fOl'

faciUtating the p"{'cess (11' dil'fusi(lll {,f such tecl1nol.ogies in the r'cst of the

eeollomy. rhe study anal:izes a nUllil)p'I'of widE/y he'ld assumptiol1s in the field of

lIIicroelect.ronics h'hich arc p;ll'ticlll:II'ly I'elevant ftH' the fonllulat'ion of an

R and D strategy. We wiJI br'iefly refer to s(lmc 01' the most illlportant ones.

One of thc :Jcccpted general pr'cmi ses of any R and D poliey
is that the micl'<,,'lcct'l'onic b:lscd industries present probJ.ellls which are very

diffe1'ent f1'olll thosc of the e Icctl'{)~'mechani calones.



f\ I t'llOUgl1 "he' ¡'£"I'vas i ve'n('ss of IIIi c "'C}£"I('t' 1'011i ('s lIlilkC's

sOllletillles difficult to diffC'I'C'llci('!' cl(',u'ly Il('tw£"('n lIlic"'(1(~IC'ct,'('n;c <lne!

eletror-'lIlcc<ln,ic bascd indll,<;tTil's, III('I'C' ill'C' sllh,-sectol's whieh aTC ,'cally highly

sp('cific. such as the ('l'IIIP('Ile'llts ,ll1d s(,ft.w('I'e hlc111stl"Íes. JI: should be taken

into accC'unt, howcvel', tl1"t' t'hl' p,'phl(,lIls tl1(~y JH'csl'nt, fr'OIll thc point ()f vi('w of

R and D polJcy, vary widely. In lhe COlllponents sub-sectC'r the difference lies

in the high rate of tec!lIwlogical c/lallg£" t.o wl1ich the sub-sector' has becll

subjected sinee the inlwv,lt-ioll (,f' ,'l1e pnllctu:tl C('ntact transistol' in IC)SI. Ji'or

the deveJ oping cOllntr iC'S, sllcl1 fe'atlln:~ becolllcs él strollg barr:ier for clltrancc.

rhe production of the w('I'ld e/e't'I'('llic inc1l1sh'y ;'s highly cOllcentr'at.l'd in i:hl'

deveJoped coulltries, illld is heill'l is th£" cOlllpl'ne1nts indllstry.
¡ I~

f\ S f:tT as 1h (' Si(,f twa "e Sil h.,.. sec to r i s c l1nc e l'lled, tll C'r'C' a r'e
diffel'('nces depC'ndillg ('11 fl1(' !!;('II('I'jC fllllCtiolls that, the so1'twar'c lIlay 1'uJfi 1:

systems software, appl iC;ltions ;,,](1 data bases; or accor'ding to the rk,gl'('e 01'

standardization: Cllsh'IIl--lIlild(' ('1' packagcs. The procluction of systellls sC'ftware

is directly linked tC' l1aI'(1"',1I'e I','or!'lcing fi"lIIs. Tt is ver'y difficlllt. to

fragment the market, 'vh i eh "cdllc£"s the poss i b i lit i es of penctrat; on byl oca.l

finlls. Tlle pl'oducti('ll ('1' ill'plicilliollS s(,rl-wal'l~ is tl"<U1sfcrrcd t(, indcpcndcnt

enterprises under arl";ln,g('lIIcI1ts (,f t'xc IllS ¡ve di s t,' ibllt ion, wi th seal e economi es
and therefore it ls highly C01Il'C'ntl'a!'cri.

H('lv('\'('I' lhe Ill'l,d "O .I.:r:iv('iln answe'/" 1'.0 thc l'cqlli/,(~IlIcnt.s of thc

local adaptation of SystCIIIS, with a di"ect ullderstanding of the nceds of

users and environl1lent, has r'csII/t-NI in thc pl'ol ;fcl"atio/1 of local appl icat:ions

software enterprises t(, l'espond 1'.(' this nc('(1. Thc dcsign ca.pabil ity i.s

ldentified with the ~lI'oduetion cilpilhi I ity, and thuslarge lIIanu1'aetu"'irng

capabilities are not ,"equir'cd; t-h£" exploitatio/1 of ma.rket niches is made

feasible, wh.ich allows t-(, obtaill "dvaIlLlgl:"S of the cconolllics of foca I izatiOll
and l' speci liza ti on.

, i
1\11 i IIIPOI't;1I1f' ill'ea 01' di scussi 0/1 refers to thc el i fference

in the character of thc rwoblclIlS confl'olltcd in thc gCllcra.tion (,f t:cehnologies

in nricroeletl'onics. as C('"IP;II'('d t'(, 1'h(' ('IleS cOll1'l'lH1tcd in thc clcetrolllcehanica I
technological fleld.

In this cas(~ 1-h0. diffcr'cnees between the old and the

new technC'logit's are S('lIIl'tilll('S l'V('¡'Clllphasized. GOI:Jccrning the dcsign

capabiJity it is necessilry to dis1'inguish bctween ha.ving apure de.sign capabilitj

(the capacity to generilte new tcchlll'logies starting frolll kllowlcgc ,gencrated

frol1l basic research), alld cffectiv0. design capability, which produces cornmercially

successful designs and dcpcnds, ;1I11('II,gother filctors, 011 the 1010WI erige of the

l1Iarket and the l1Ia.nufactul'C capahilit'ies of thc ent('rprise. This /Ileans that



besides the desigll capabiJ ity, in l,.'dic.' 1:0 cntcr'! slIccessful'ly (-llc clctl'ollics
, .~

field it is required, as in any ()Hler' industt'iali sector, production,

marketing, financial, ,llId rnana:'~l'''Il'nt r.1.pahi I ities. ThereforC', <111 adequ<ltc
I " ~ <>

eOlllbination of these c,'pabili(-iC's with an effect.ive design capahility, can
' i

greatly eontdbute tl' l'VCI'comethC' obstac le posed by a liruitation in pure
design eapability.

I\I1(1thCI" asslllllpt i oil ¡s tila tilll i e ro-electron ¡e technolog i es
;

are, on average, in t'he illi(-ial phase of the liife eyele, Le , that they

are not mature teehtwlogies, which wouJd imply thiat entranee barriers are less

than for establ ish(d t-l'cl1nolog i l~S. 11t1wcvcr, (-he el, cctron ie comp'j ex presents
: I

vadations in the J ¡fe' patterns l,f tho tcchnologLes for spee.ific produets
• I

and sub-seetors. SII('h di ver'si t-y l,f pat:ter'tls of b'ehav i our' in the 1 i fe cyeJe
I I

of products reflects t:he degrec l'f' tIIatul'i t:y of sup-sectors. Thus i t eannot

be generalized that the pr'oducts l,f this índustry! are in the initial stage
of development.

Entt'anee balTier'~ have too frcquently been sllbestimated.

There wi11 be entranC'( h,ITr:iers in the! earl y rhases of the li fe cyel e of
I

50l1le products, dlW I t' t he vc"y l'l,tIIJlll'~ i t'y o r tlle: tcchno logy and Che sea le of

the required investilllclltS. I\nd 011 thei way tow~u'd~ technoJog.ieaJ rnaturity
, ,

there appear other balTil't'S to cntT¡Uld~ (financia/, scale, market.ing), wh:ieh
'1 '

if not neeessar.ily inSllt'lIJl'llntablc fl'l' ~:lcvcfoping l!olllltrics, should be sedousJy
;

taken into aeeount in tlJe design of an.R andD stl~éltegy.

Dlll'ing thc Ji'ifties and Sixti~s,in different parts of the

world, ineluding Lat in i\l1Ict'ica, quan ti t,,:t i Ve lIJeasLtr'~s of Rescarchand nevelopmcnt
í i

began to be lIIade, stat't ing f,'olll what Wil,S1Il0l'e Í11l1l1elHately measurabl.e: research
: '1

expenditures on basje, oriented ilnd ap~lied scienc~; researeh expenditures
I I

by BOLlree of funds (govcl'lIl1lcnt, industt'Y); scicntifjc lIIanpower by socioeeonomic
: ,l' .

objeetive 01' discipline; total R and D: personal Pfr thousanci labour force;

sUpporting staff per "Csc,It'l,I,er' 01' uní vbr's i ty grad~ate; and/or H and D
I '. .l,. I . ..iservices provided by liln'al'Íes, In/ol'lIlatHHl ageneJ("s, etc.

I i

These statisties affortcd es~entialdata. from them a
' !'

of indieators began to b(' built, rt'flecting variations of a comlnon theory, to!
~ . ',.'" I

whieh eriterion level.s were related that stood for~the health and good balance
I

of the R and D infrastr'ucture of tllc cOllntry. LJsJally ava.Í lable i nd j cators have
I
I

~. '

'1
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be en more appropriatc rOl' thc 1II('st industrial izcd countries, tllan for thc

majority of the c0untl'ics in \Vlljeh s~icnce Hne! tcchnology sre not so tightly

embedded in the social f,'abr.ic. Thus, for instance, after thr'cc 01' four decac!cs•
of tradition in thc cl ••l)(','ation ('1' invcntor'ies of R and n personal and m.ateria!

resources in the Latin i\II!cl'ica I'c,gion, we now know that this kind of

informatlon is in need of serious rev.ision. Hany of the pcople adm.inistl'a:tively

registered as rescarchcl's bccnuse thcy belong tll thc un.ivers.ities, do not qua' ify

as such in terms of thc I'plevancp (,f their' scicntific technologic¡d or

pedagogica1 contr.ibut i (lll. "Body ('()lmt; n,g" of thc pcopl c in thc payro 1I of

universities and rcscill'ClI institutcs is no subst.itl1te for tcchnicaJ and

"strategic" evaluati on i1.l1dtll"i s i s long ovcrdl1e. Therefore, si nce the probl cm

of less developed cOllntl'j(,S is t(, arply sca¡'cc human and material rCSOl1rccs to

de something new, us i n,g cstabl i shpc! pr'ocedl1res oL asseement as a too] for

policy-making may be i1. lH'ccssi1.ry startin,g po'jnt ~u't nol: a sufficient one. \ole

need indicators that S('I'i('llSly I'crlce!" u](~ diJ'(~ct:ions that the t1iltional

scientif.ic and technol(1l!:ical. cff(ll.t follo\Vs. i\ significant par't of the TEPLA

project effort .in this ¡,,'cas was :'>¡Wllt nn l'c-tllilll<illlJ; the problelll nf inc!icatnr's

of R and D capab.i1i ti £os for dcv£OInpmcnt, and on showing the need of very

particularized sets of indicators accordin,g to wel I defined social and technical.
objectives.

It is a tnlisltl to sa.y that R and D in the region ccntinUes

to be weak and fragile. Howevcr. ccnditions today are quite different frolll

what they were twenty, thit,ty 01' for'ty years agr,. ProbJems, needs, chalJ.enges

and opportunities differ' in.si,gnificnllt WilY from those of the pasto At present

there eX.ists already an H and 11 e¡¡ 1':.1 b il i ty wll¡eh inust be expnndf.d, assessed,

re-defined and re-oricntcd, ar.d \Vhcl'(~ the weight of the existing systems

constitutes .in itself 11 cha1lenge, since in not a few cases they have becolT:e

powerfulobstacles t.(' r"dhe!"' ('Lilll,~es ill Ullis fipld.

The economic, cultural and polítical hetero,geneity between

the countries 1s pedlilps thc Sil I ¡('nt fenture of tbe region as a whol.e

and this is reflected in H and D character.iscs a.s .wE.ll, both .in terms of size

and comp1exity. There hilS be en a significant instjtutional d.ifferentiation at

the nationallevel, ilnd llniversitics at'e no Jonger the almost exclusiveJoci

for research. To i t have been ¡Hh~ed the publ i c enterpr.ises, tb.e pri vate

productive sector and p"jvate R a"ti n institutJons, a11 of the," a'lsc .interna11y
: • ~ il .~

differentiated by funct. i (1ns and I'alll<. , .1

Althol1gh sciC'lltific activity:constinues to be a practice

. , '~"'

f ~ '

'.
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I I
of sma1l groups in allllost all Ihc C¡C'Ulltl'iCS of the r'cgion (with the pélTtial

exception of Brazil. Argentina. :u:d!Hexicc.), there are indicathms that
I

"i I1dust l'i al.traditional "a.cadclllic scicncc" is, diversifyi¡lg and él versioll t1f
. ,, i~" I

SCler.ce has cn:cl"gNI i11 scv(' ,'a I F''¡nccs. A cllh-cnt transfol"/nat ion under way . i n
\

the mc'st advanced CCUlltTicsil1 thé !r'egion, is that science .is bcing forced to,
J ,

subject to the partkt:lar' r'ulcs of !capital ard': cornrnerc:ial dynarnics in which thc.ir
<,

national econornics :U'{' illvolved, an¡d this dces not hapren without friction'oll
1

the, national sciclltific cl'llIlIIuniity. But cbntrary to frequcnt criticisrns

aim€d at a supposcdly cl',"scrv:ltivc!bcl1aviour of scientists, uninterestco
\ ,~

to participate i'l illdllsll'i:l1 develoiplIIl'llt. l'U¡' ¡'csults point 1:0 a differcnt
, I
I , ¡

1ine of jnterpn~tatiol1. Scicl1tists! ju~:tl.y resent their lack 01' illfJuencc to
" ¡

J1Ié'..kethe.ir opinjoll he-;I1'l1 at tl1l' ¡'el,lcvant polidcal levels, in ordcr that the

tecbnC'logy tréll1sfct"s el'" Id r"C'i Ilfor'C!c the nat i o;ml capab i1i ti es and therefore the
I

. .] , h' .natlOI1é;. :lt.:tonomy. Dcsplte t e fac!t that ..less'ldf:vel.oped coul1tries sOJ1letiml:'S have ,1
,

low ccst wel] trained rcsearchers, ~ransnational companles have shownlittl.e
'i

.interest in

governments

fadlitatil1~ the gn1wthi of R and Di in thel11. Besides,very few
1 I

of these cruntr ¡es h:l ve! attempt ed rol i nk the techr,o Iogy transfer

resource will be the t'csearchc "s.

to the national. H ami 11by m(':u~s of: pcnnitsl fiscal i.ncentives or their' instrun;ents.
, 1

In t.he neceskal'Y sociaJ:ano economic tnlnsformation, the
:,

State have a crucial. J'ck. ft is oibviOl:s thatl in Latin America 1t is or.ly

the State that can sust'ain a 1:II'gc¡~lt'opot,tion 01' the existing science, be it
.1

academic or industl'Íal. 1t is l)l1ly! the Stat.e that can makc the requir'ed
• I ,!

I
J.ong-tenn amI risl<y illvl'stml'lIt.s, allll SUPPOl't tl,l~~basic, st.r'ategic and arpl ied

,¡

research that the sr.lutil11l of soci:L;1 problellls'ldcn:an(b.
, I

AII tTC'IIc!S inLiicates that: the products in the world rnarket
11

will have an inCl'('élSillgly higl1et' H ¡ane! D conteht. A most valuable inteT'l1at.ional
:1

~he global distribution ane! productivity
I

of human resources ill R and n \.ill ~l'come an Unportant variable ininterna.tiona1'

ccmmerce. The prospC'cts of intcl'na!tional migrations suggest that throughout
I ":1. t'

the world ccmpetitioll for t.he searc!e t.alent of: scientistsano engineers will.
'¡

. .f L' A' ,1 l' I J' h' 11 b ' d . il ,'1lntenS.l y. atll1 1II~'rIC;lll Cl111I1t'l'l,eSSIOU (1 revert t elr r:l.ln rain. le
l. I

R and D capabi Jj ty w i 1I be a I<ey va:r i able to d~ termi ne t.he regi onal poI i ti cal
, I

and econornic bal.ance. particularly with regard t.o the possible emergence of
I

sorne industri al cel1 te I'S that III<1Ydck i na new fohllf'J' of i nt ra-regi onal cooperat ion.
, I
1

lnforJnal learning skill,lrooted in the national culture'

and less subject 10 cxt'l'J'lIal t'l':ulsficr, ar"c as ¡impor'tant as the formal cri.teria ¡
!' . ¡

of R and D, be i t expcd i t.ures, huma:n cap'i tal or local research. And they are'
I
1 '

closely linked to the general educakion hase of t.hc country, and the presence

,
~. o.":" '

... ~.
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or not of a broad scientifi(' cllltlllfe. This isi a pI'e-n~quisitt"' 1'01' having
I

infot'llla.l. :Jeal'ning ski/ls, íllld flll,,<;d pnOI'III11US/yi faei I itate the (il'veloplIlent of
fOl'mal R and J) ca pab i lit i ps. , '

Despih~ ti 11 tlll' l'II;III,I':('S,; it is gl'odit:ll I'Plllelllber' that: the utliversities
' IwUl eontinue to have a cenlTíll ,,(,lb in Lhe I"egion. Therefore, its cdt"ical
I I '

problerilS of today are pan and p;l.I"ce " of, t1w R 'Iand J) agenda, and cilnnot be
I d t I ~l ' (', t'¡ jI' ,1 f' 1' dI'SO.ve sepanle .y. 1';ISS1ICíl 'll'll ;lIilloWel"lng 10 qua .Ity stan ans reqlJlre

"¡
deep and extensive adlllinisl"I';lt"ive ,lIid otller ins'titutional illnovations.

Stabi I ity, cl'nfinlli ly, dl~scl'ntt'al iza'tion, flexibi I ity and intl~r-I inl<ages
I I

with the various sectl'I' l,r '"l' ('l'ono:IllY, lIIust lWI definirig featun~s of R and n
planning.

&sÚ:. N1eedls: 11/neIDcahlln I"n"McllIl "

One of the fields or sppc~al interesjfor the project is basic needs:
food, education, hel th ,uld 11('ns i lI,g.' Tlw pl'oh I dllls concel"n i ng fOl,d llave be en

Itl't:~att:'d by the TI'('nds in .(kil~/H'l' <Ind,ITechlloll'gY(biotecnoJogy) and Environment élnd
I .1

Development research al"eas, and hous ¡'ng by the li:"ban Ikvelopment reseal'ch

area. As for educ;üil'n, l'I1l' int"l'/'PS( lJas bpen chlten~d in its content in
¡'eJation with the PI'O~WSl'd iH\l'il'ly.

the Yeal' 2000.

renewal in the health

I

in dw lIeal th prob ¡,elll, a subjectI
reJevance, but aJso by tlle conceptual

I

,
concdptual

for' l,J in

¡

In recent Yl'ill'S t It('I'l' II;IS bl'l~n a

i
We Cl'ncent",1 f'l'd pal" l' (" l'IJiI' WO"'<

of special interest, not ol1ly hy it"shocial

revoJution producedln tlJe

idomain, mainly arollnd tite pr'l'g";ulI l,f Ih~aJtll
,

i I
heaJth is no Jonger measlll'l'd l1nly in tenll.., 01' lIIo,"bility and mortality, and

¡ i
prevention is notlimited t'l, vil{'('illl'S¡ilnd l'nvil'Otllllcntal sanitatioll. Jt is

,

concei ved j ntegralJ y as (JI la lit")' (,/' I i fie.

1. •

Mex ¡el' andRraz i 1,' Cuba,

is tw~' very usefuil. to help in the definition,
;,I,~
, t~{ :,'
1,

descri~tive data ofthe situatjon,of
i • •

1'011 t l' ibptes
i

These conceptual cl1all,~~ps Itaive deep imp'iications for the rcdefinition

of the Jines of action in t-lll~ 11(',,1111 sbctO", allll'nk them in the aspect of human

resources. Hea] th cea ses to lw l'nly fare of dí st¿ase and therefol'c i t ccaSt~S
I • ~

to be él strictly medical pl'l,bll'II', tl' b(~collle a social problern, with severa'
'1manifestations in the individll,1/ ;lIld il~ society. i'
",

In Latin t\lIlet'icil. 1"lJl~countries con!cerned have insufficient
I ,
! iknowledge about the real cOlldi.t;on l,r ht'llllan ."esourccs in this area. The available

!
infonnath

1
n was coJlected ,vi t"11a l'l)tH'cnt ion of health different 1'1"011I the one '

being proposed, and then'fPI'e i,

of polic,i es for the sec tl"'.

We made a study tl1,1t

health human resources in five CPIllIt'I.it'~:

, ,.
'. '.

O', ! .
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Venezueta, as \Vell as a discussion df tlle illdic~.tors used for its description

and evaluation. Its J illlitat ions i1n~' identifit~d amI t'ecomrnendatit'ns are made •.
Accord ing to cOllvent i t'na I i nd ¡ca t0t'S.!, 'tllere i s an apparent ovet'-pl'Nluc ti on

of somt.> catt.>gol'ies of ~))'t)l'l'ssit\II;lls .¡in t-!le ;In~a:of healt-IJ human n~sout'(:es,

which has been tried to lw solvt'd by! pr'oposing to cut down the nurnbers of medical

doctors graduat"ing from univt,t'sity in tlle r'egiot~. Out in fact, what we llave

1s an absence of appl'opl'ialt' inl't)I'llIa¡-ion and adt{quate indicators that maylead
to the design of efficient- pt)1 icies . in this fitlld.

ó

The Civa il abl (' i 11 f'M'II1i1t i t'n :einphas i zes r~the pt'oduction t,1' human resources
'1 ¡

aspecto Thus for instance, tlle indi~ator of tll~ number of graduates and its
:~ ',l.

relationship to existing positi()lIs sllows that alfsorption islow, with- . i

saturation of the ClI1pIOYIl11'llt-1II;II'kl'1'.! Ilut it- says lIotlling with ,'espect 1:0
I

which elllplt'yment mal'ket. wllt'IIH'I' it i:s Ul<I1- cOI'I,'esponding to tlle healtll 01' t:lle

entire popuJation,or that 01' tlw Stat~:e, which t'eistl'icts the sociill ex¡wnditur'e
l i

in health as pal't 01' it-s r))'(\gl'<I1111111~f:ol' n,-negot:iatillg the exter'naJ debt..
"" ¡ ..

The medica1 doctol'linhabit'ant t'atio is said to be adequate becallse
. I

Ileed 01' Ilot 01' more personllel.

in its mCaSll/'e' aTe used tll(, globill f'iglln~ 1't'l", 1II~~dicaL doctors and the global

figure ft'r inhabitants, asslIlllÍlIg tllild al f t"lH~ poplllation is hOlllogencous. But it
, I

St' happens that the populat it'n d(,('s nbt have equ;jlL opportunities of access to

the services. Therefol'e, this illdic<llor' dtl(~s 1I0t say lII11ch with reganl to the
I

ce.

illf() ,aceoun!":.

se I'V

The geogl'aphic disl"l'ilJll1 ;(,11 indicahH': is jnsu1'ricient- wiU1l'ut the
, I

ilnal)'sis of to whom ami IWlv it is distl'Íbuted. IJt does not ]nfol'lll as to the
I

acc€'ssibility ol' equality (,i" 1-ht'

use of the servi ces are not t;d<cn

,¡
.1

Uti]jzation of IW;llth ser'v ces is an inf('I'IIIation only sub,jectcd to

llndel'eJllployment élnd unelllplo'ylllellt" C('ns det'ations.: but the populati()1l and its real
I

Utilization as un indicator,
I

witlll1ut takillg into accollnt tlH~ IISt'I", 'says lIothin!g.
. ,

Specia1izat:ioli ilS an illdicatol' evaluat[es a particulal' tn~nd of the

organization of health st~r'vices,l'eve;d:ed by theÍ/,creasing special.ization of
d . J d J I f' , f' .'b I . .. 1melca Octlll'S anu tH~ 1'(~(,Zlllg o PU:IC posltlpns.

The foregoing was pr'csentedi to sugges~ that the package of indicators

avai1able to pubJic decisit'II--lIIakcl's, 1'!e1'h~cts the!cloll1inant cOllception in the
1:

organization of heaJth. As slIeh it is' cohen~llt wiith a practice of restriction
I ,

of public expeditures andillel'casinfl: p!rivatiziltioh, which ,'is legitimated byway
f ¡l ~,1

of the availab1e indicatol's ,,'IIieh dt' nbt n~f1cct the t'eal social dimensiohs
of the heaJth probtem. !

j",",:'.'
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In no case (exC'l'pt. fl'l' ClIba) tlll~ indiicator's th¡¡t ¡¡r'c coventionally
! . ;

used contrast their data witb tlll' ,gd"w,'al hcaltll situation 01' the population.

Thus he 1 th (a soc ial plH'lwlIIl'lwn) cn:ds up be i Il&i tbe gl'anel absl'ntl'c in the

Ji te¡'a tlll'e about hUlllan l'eSl'III'l'l'S i II:t"hc hea I th sector'.

resources,helath human

etc.

prilllary healt"ll care is('ases,
I

I

the u.chievemcnts 01' the strategy
i

~he ma in trends in tlll~ wr' i t.ten

i nfor'lIIation on
.!

unempJ oyrrent.,

Ther'e is no COlltTilst" l,f Ule
i

úlcome distribution, inCl'CilSI' b1'with

The current bal"h'r' i l'S l' f i¡ nd i cator's do not allow to llIeasure processcs

of change, but only quantit¡rtive reslllts of tbe ,prograllls themselves. They

do not aJlow to know the pl'ogn'ss ma(~e i 11 the ilIiplernentat ion of the goals o f the

HeaJth [01' All in the yeal' 2000 pr'otb'amllle,as f¡(r as soc ial aspects are concerned,
i I

there is no evaJuation of the sel'vic~s and theif 1 illlitations.
!

Combined with tllis l'I'jti~al study of¡ i,ndÍ<"ators in t.he an~a o1'hurnan
l'l'SOUI'Ct'S ('apab i lit i le'S, Wl' IItildc alll,(11CI' 011

!
of primary health care inL¡ltin Alltl'ribl.

~.

¡:'ll'oduction about this topir \vel'l~ idenitificd alle! :uHlIized, as well as the

proposals and results 01' SOIllC l'ollcr'e:te Latin AIII~~rican expef'Íences, taking as

indicators the.following: COIll'l'pt"lIal ipation, rOIlHilunity par"ticirntion,

intt'rsectol'ial ity, and ol'il~lllil" il'll 1"l';"al'lls sl'ctoi,s 01' the population.
!

We conclude that thl'l'l~ l'xi~ts a contr',JeliC'tion between the policy
i

advocated, and the stl'a tegy lleve Il'¡Jet'! to pul thtj pr' im¡u'y hea I th care
1
1

pn~gral11 to work. Tr'aditiollal ideilS ;ind Cl1nCl'pt.S continue to be used, élnd of
¡

course ind.icators Cont.inue tr' lw thl~it"¡I.ditionali ones.

The philosophy 01' thc P,ln¡llIk"ican Ih~al'¡th Or'ganization is or.iented
¡l'

to conceive of pr.imary heal("h (,iI"(' ¡IS 'a set of ac'tions addressed to .impr'ove
I
ithe qllaJ.ity t~f I ife (,f the Pl'PIII:.lfil'll. But" in .I)Ollwr' Cl~nt of the cases anal.}'zed
I

in Latin i\medca, this PI'O,eY;1I11is I illfitell too a s~~t (lf actiolls car'l'ied out at él.
. '1

[.irst level of careo This conclusion: is ,'ec!illlensioned with thE' n~sults of the
study, wlLich show that: in SO PCI' ('l'llt bf t'he

second ¡'ate care 1'01' secolld I'¡ttl~ people.

NJ!LITICAL trnlNlmlll' OF SCUllNJCfr

, I

This research Iws illlalyzed "t1Il' ,'eeent histodcaJ evo/ution of the
I ~

sci.ence ánd technology sysh'lIIs (,f Latiln America. J The interactions between '.;
, !

the institlltions and actor's iIlVl,lvl'd in t1w generation and {jiffusionof
I

and the productive systems of the count~ies of thel region were studied.

.- ,~
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Dur i ng the f 1rst plw se \)1' the pr'l),kc t the loca I H and D systems \Vere

stud i\'d in foul' types' of nat i l)ll;,1 \'IIV i "l)lll1ll~lItS:

1. Count'ries w1th a relatively l1i,l~11degyee of illl'lustrialization, and with él

significant scicntif capabi 1 i ty, SlIdl as Il,'asi 1, i\r'g\'ntinH and Mexjco.

2. Count,ri es belonging to the i\lllk;11I Pact.

3. Central i\merican Countries.

4. Cuba, the onJ.y country of tla~I'l'f~ i on wi tl1 él pi anned econolllY.

In the second still2;l' l)f' ,-l1l' IH'l\kct tl1e I"csear'ch was cClltered on the
follo\Ving subjects:

1. ~Iodels, l)bjectives Hnd stl'utlll'l'S ft)I' "ht' institutionalizat.ion of scicnce

and technology institut.ions in Latín i\lilet'i ca.

2~ Systellls of Scientific and T('chlll1ll1,t';ic;i1 l'l'S(~;IITll in Latín i\lIIe"ica.

3. Instrulllents and mechanisllls in ,-la' sUppt)r't of H and J) activ.ities.

4. The role of the univers.ities in ,-he (kv('luprlll~nt l)f scientjfjc élnd tecl1nulogical
resear"ch.

5. Hegional cooper'a.tion in science amI tecl1nulogy.

The re~HlIts of tlwse st'tldit'S an~ a valualiJe \.ontt'ibutit)1l fOI'

the institutiona.'1 dimensü1n of \-Iw H and n stl'ategy.

,
"

. :

'. :!: ".
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As already stated, the central feature of the adopted methodology is
that the basis for the formulation of the R and D strategy is the R and D demand

obstacles to the attainment of that society;
"0:

.l.

,..

of the proposed society. This approach implies a sequence of steps:
a) definition of the character of the desirable sociaty¡ b) identification of the

! ~ t

cJ for~ulation of a socieconomic ! I
1 1

d) determinatíon !'
!
1

I .

and polítical strategy for the overcoming of those obstacles;
of the R and D demand of th~ strategy.

The selection of the viable and desir-able society proposed by the
project starts by characterizing, through key variables, the possible regionai
and international scenarios. There basic scenarios are ~onsidered:

The first one, the "rupture scenario", assumes the continuation
of present trends under the American hegemony with its'monetarist policy. It
is considered that this scenario doe~ not have long term viability, and most
probably leads to a reformulation of the internationaJ. situation. The second
scenario - which is considered ~ore viable then the first - emerges from that
restructuration of the international system. A new international economic
order is established through an agreement between the advanced countries, which
ensures the continuation of the control of the Third World countries by the
central powers. The possible future development. of the Latin American societiesi
is explored in the context of this scenario in r~lation with the following

. ,

aspects: international trade, distritiutíon of in~ome, employment, regional and
subregional development, urbanizatión, energy model, and pattern of industrialization. i

i.No significantchange:;are envisaged in the North! South r-elations, and in the
\internal social condi tions of the co:untries oí ~he region.)

A third scena~io represent's an alterm~~ive to the second scenario, on.. '.t
the assumption that the advance of the process of democratization going on in ; ';il~
;~;t~e:~o:~ea::c:~:::;~:::~::: :::i:~c:~~~::~::,d:::~;i~::~::.~::S:h~;ceoí.:" . ,l::i
a more autonolllusand socially equi tabJ e style of development. This option ..j; , ,>:.:'~~í

11 • o": i';'I.¡f~called "Hodel of E~dogenous Development (HED)" ~is the eguali tarian, participatJ~~,,~;;:>,.fÍi¡'
il;,.,~,,¡--~.;tt.$'¡J.'_intrinsical1y compa.tibIe'::wi th its physical envitonment, and' autonomous society.~Hr~;':l:C:¿;~I(

that was briefly d~scribed in i:he first part of this repo~t.¡.¡, .,~~..:., :.i{1'
.' ~I,~.~ .' ~-, '.' ,.",..~. ~ i-:. -~-.~,. ; -~.... ~.('lJ~.'~~'f -.,"

! ...~ ? .~t¡~~~;j
~:-~{~,,\-"'.
_~':.!:'i,1i~'~;~- h

,1",[(, .,f

~~:1~;:'::~::~:~~~~ :~.~
""") ." '{

~.•..L ,t '., {~
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Uslng those baslc characteristics as a frame of reference, it is
possible to identify the short and medium term objectives - second order
objectives - which attainement constitute preconditions for making possible
the desired society. In very general terms, the main medium term objectives
would be the following

; ¡
1 '
; I
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¡ ,
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The satisfaction of the basic needs of the population - nutri tion, 1:

housing, education, health - to the 'level requi~ed for a person to be completelr
and actively incorporated into his of her cultu~e.

- the effective incorporation of the whole population into the market
of good and services. It is estimated that more than '.forty percent of the
Latin American population is outside, or almost outside, the non staple
goods market.

- A restructuration and modernization of the entire productive system.

- The control of the negative impactof social activities on the
physical environment. The final goal is a society intrinsically compatible with
its environment. Intrinsically means that the compatibility is not obtained
through a posteriori corrective measures, but due to ~he very nature of the
style of development.

- The political democratiiation of the Latin American societies.
I

Without this conditions there is no ~eal possibiHty of attaining the ab:ove
objectives.

.
"

The strategy to attain those objecti v:es should consist of a set of
specificsocioeconomic measures or actions conducive to the implementation of
the MED (Plan of act10n). Each of those measures or actions should be explicitely
connected to the objectives and obstacles identified. In other words, the
strategy should be translated into ta,ctical moves. The strategy is in general
terms constant; the tactical moves could vary considerably, depending on the
initial conditions, conjuctural determinants, etc. ";~~¡Sorne of the obstacles - basicallylhe external ones - are very ~,

::::~:u:~::::~~~::~:::n:::~~::l:::e::~:::::;a::;::~::~:::::~::~:::i::::::~~:~ies".,:...¡:~~'
their influence; b) to try to eliminate totally or partially the negative.~ ~~k)'"
effects of those obstacles through the joint action of the countrie~ of the' regiop~~'

'Il ~,

The plan of action can be divided roughly into ~wo stages. The first;¿lli.:/1~'
one sould deal wi th the problems which requires immediate attention, ando ' .;I,:t:;~¡,,~
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i.

whose solution 1s essential for the 1mplementation of the seeond stage. The
seeond stage deals with the polieies required for the attainment of the first
order objeetives of the MED.

"

First: s~e . l'

The most immedlate pressing problem of the eountries of the region i5
the adequate satisfaetion of the basie needs of a great proportion of the
population. The key faetors in this problems are the distribution of ineome, and
the strueture of produetion. The required policies can be grouped as follows:

a) Redistribution of ineome

There are direet and indireet policies for the redistribution of I .

ineome. Sorne of the most important are:
- agrarian reform
seleetive salary poliey
reform of the ineome tax strueture
reformulation of the state poliey in basie serviees: edueation, health, housing

- proteetion for the unemployed

b) An eeonomic development policy based on the internal market.
The main economie measure would be:

- tax reform aimed át the generátiort of finaneial resourees for the solution of
the most pressing social problems.

- a reformulation of the poliey related to the external debt. Whatever the
.solution - moratory,or the establ~shement through an agreement of a fixed
pereentage.of the external ineome tobe devoted to the payment - it should
allow a growth of the eeonomy compatible with the social goals.

- a seleetive policy of eeonomic growth based on social priorities.
- reestrueturation and reorientation of the state apparatus in order to adapt
it to the new polieies.

During this stage the eonditions for the attainment of the first
goals of the MED should be ereated. " ~

Central objeetives of tbe polieies tOjbe impemented would be:~
¡, ! I

j., :,5
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- To reformulate the soCioinstitutiQnal matrix in order to make it compatible
with the creative incorporation of the new technologies, and with the first

order goals of the MED.
- To reformulate the pattern bf consumption and production. This transformation

is also an unavoidable consequence of the redistribution of income.
- To increase the efflciency of the productive system in order to make it

compatiblewith the new pattern of accumulation. It implies a better
intersectorial integration,.and agreater technologicat dynamism •

- To reformulate the criteria of economic efficiency in order to integrate the
social and environmental dimensions.
To regulate the spacial distribution of the economic activities.

- To implement an active policy of regional integration.

The two stages of the strategy do not imply a strict chronological
sequence. Depending on the circunstances, 'and on the character of the specific
policies, there will undoubtedly be a considerable overJ.ap between the two
stages.

lhe scieJllltific and t:eclunologicaJI. d.iJJneIlDSiollll

In the first two steps of the sequence - definitions of the goals of
the MED, and idéntification of the dbstacles to the attainment of those goals
the scientific and technological dimension does. not appear specifically. It is
only in the step of the formulation of the strategy for the implementation.of the
MED that the scientific and technological dimension enters as an explicit variable.

In what follows we present a synthesis of the basic principIes that
constitute the frame of reference for the formulation of the R and D strategy for
the region. No attempt ismade to cover the content of the strategy, i.e., the
specific measures recomended for ea¿h area of interest.

The reasons for that option are basically two. The first one is that
given the character and extension.of this report, there is no possibility of
making a systematic presentation of those specific measures and their
justification; besides, a considerable part of those specific element of the
R and D strategy are implicit in the previous chapters of this reporto The
second, and more important reason i~ tha~ in our view, the quality and
relevance of planning depends prima~i1y on the basic philosophical prem~ses
they determine, to a great extent, the character of the results. l.~
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The proposed R and D strategy for the region is centered in two
interrelated objectives:
a) The creation of national or regional R and D systems of a level, diversific~tion,

and flexibility comparable to those of the'R and D systems of the industrialized
countries. As it is well known the Latin Americ~n eountries have R and D
systems totally insuffieient and inadequaté fbr their needs. Unless they
eorreet this situation - and this require¡Long term planning _ their
possibilities of an equitable insertlon in the new world order will be
strongly jeopardized.

b) To satisfy, as much as possible, the R and eD demarid of the socioeconomic
strategy of the transition period to the new society. This objective requires
a careful determination.of seientific andteehnological priorities, the
reorientation of the effort asa furiotion df those priorities, and the
institutional reestructuration of the R and D systems.

Those two objeetlves imply the neeessity to compatibilize the policy
for seienee the poliey aimed at the strenghtening and growth of the R and D
systems - with the policy of seienee the satisfaetion of the scientific and
technologieal demand of the socieconomie strategy. As it is well known, most
eountries of the region have had a 'policy of science. The failure of most of
those policies is due not only to the structur~l problems already analyzed, but
also to the aJmost total absence of a long term elearly defined poliey for
seience.

.Although the two objeetlves mentioned aboye are closely interlinked,
we will eonsider them separately, in order to facilitate the analysis.

Technol~g¡cal Depernderncy: 'the diseussions about R and D ,policy in
Latin America are almost always centered on the problem of technoJogiealldependency
the fact that the countries of the region haveito import most of the technologies
used in their production systems. A widely held opinion is that the incapacity
of most Third World countries to whole inc6rporat~ the benefits of the postwar
process of modernization - based on,the incorpdration of the previous wave of l.

technological innovation was due largely to their technological dependency.
We have to accept the fact that - in the short and medium ter~

f~ture - the region will have to import most of the techn610gies required !or
its development. On1y in the long term future (two to three decades)

o"
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provided that an adequatepo~icy for science is 'imp~emented - will the region
be able to attain a degree of technological autonomy comparable to that of

¡

the advanced countries. For this feasonit is an essential prer~equisite
for the formulation of any R and D strategy, to have a cl~ar idea of the
implication~ of technological dependency in relation with the objectives of
socioeconomic development. In our view, the most important points to be taken
into account are the following.

a) the main cause of the failure of the countries of the reglon in the
incorporation of the postwar wave of innovation was not technological
dependency, but the fact that the
geared to satisfy the needs of the
of consumption based on the mod~l

socioeconomic strategy applied was not
majority~ but rather to stimulate a pattern
of the upper and middle classes of the

developed countries, and only accesible to a small minority of the Latin
American population. The weakness of the local R and D systems was only a
secondary contributing factor, and more a consequence than a cause of the
failure. The imitative style of development did not crea~a significant
demand on the local 'R and D systems, and sothe.l"e was no stimulus for the
implementation of an active, systematic policy for science.

increase continously in the period of transition.
accruing from that expanding capability, a central
should be to determine R and D priorities based on

b) Technological dependency is not an'allor nothing situation, there are degrees
of dependency. Practically all countries have to import technologies in
certain areas or sectors. The difference between the developed and
developing countries is not only on the degree of dependency but also, and
more important, in the policy they apply to import technology. The developed
countries - capi talists as we;lJ.as socialists - adapt the imported technologies
to their own conditions and possibilities. On the other hand, most developing
countries in the capitalist world introduce ~he technologies to create
deformed copies of the societies where the t~chnologies were originated,
which in practice resulted in the socioeconomic marginalization of a great
,part of the population.

5 .; .~ _ic) Although, as stated abDve, it will take two or three decades for the countries~,
. r.; "':'of the region to attain a technological autonomy comparable to that of the 1

, 1.advanced countries, it should be stressed that they already have sorne degrees ¡, . ~'t

' ..' . . L" '.:,:':4.j1of freedom and that - .ifappropriate policies are ~mplernented - the capac~ty ~',Jy~.;f~;,'~.~,~'~.~lj
to take autonomus decisions in the scientific and technological field willrU,~~ ~

• • • . _ ~;:,'llrt'- :,;,¡I'~To max~m~ze the beneh ts ,iht~>!

task oí the strat~gy ~ ',J~!l~l
the socioeconomic goal s• ,Jfif(¡:t~:~í\-tJ'~;",i
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In other words, the problems is not to close the "technological gap"
in absolute terms, but to gradually reduce it as a function of the demand
of the s6cieconomic strategy.

Technological Space

A central probl~m, therefore, of an R and D strategy, is how to
selecto technological solutions - endogenouslygenerated or imported - adapted to
the local aspirations and possibilities. A general frame of reference can be
given by the concept of technological space.

rhe concept of technological space developed in aprevious UNU'
project: R and D Systems in Rural Setting - is simply the systematizatlon of
well known but often forgotten principIes. It starts by stressing that
technological problems that are identified as bbstacles to deve10pment can on1y
be understood in their true dimensions by taking a~ • ~t.rtirt~ pbirtt the
socieconomic context in which they are immersed. In other words, a technological
problem is always a component of a much wider'~roblem situation". From that
point of view the problemswe are concerned with can be broadly divided into
two categorles: those in which the technical solution is not ptesently viable
owing to socioeconomic or political constraint~, and those for which a
technical solution is viable.

A typical case belonging to the first category is the problem
of undernutrition or hunger in many countries of the region. rhe technological
dimension is not determinant; the necessary technologies are available, and
the local R and D system have enough capability to cope, at least, with the

I

basie problems. rhe root of the problem is not technology but distribution of
income. Another problem of this type is the deterioration of sorne agricultural
productive ecosystems. rhe technologies required for a rational exploitation of
those ecosystems are known, but cannot be app1ied un1ess a radical agrarian
reform is implemented.

In the case oí problems were the technological solution is viable _
it includes obviously the first group when the s'ocioeconomic obstacles are removed _

I

aH the aspects of what we called problem situation should be carefully analized.
I "

With the information gatheredjá:nthe previous process, a set of
assumptions or paradigms viII be derive vhich viII "be ~he frame of reference

:f

for the final step of developing the required technology. rhe 'set of assumptions
~hich will contain scientific, technological, epvironmenta1j economic, social, ¡

! ' .~
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psychosocial and anthropological information ~ will define a technoLogicaL space

which is basically the set of requlrements and constraints that the technology
has to satisfy.

In final.J.ybuilding the technology, aJ]. possible solutions that fit
the technological space should be;consjdered~ As 1s well kno~n, from a
certain body of scientific knowledge many technological solutions to a given
problem can be devised. The existence of an adequate frame of reference allows
the exploration of a multip11city oí possible paths, and the selection oí
the one best suited to the particular situation. Another result of this
procedure is to give coherence tootechnologiespertaining to different fields
of activity.

It is obvious that once the set ofparadigms has been built, in sorne
case~ the required technology will already exist,. and there may simply be a
question of adaptation and introduction. In other cases, it may be a problem
of combining existing technologica¡ elements in a different way~ Finally, in
other cases it will be.necessary to devise anentirely new technology~ In most
instances, however, it will probably be a problem of combining sorne of these
alternatives.

It !.sAouldbe emphasized, finaJ.ly, that in this methodology endogenous
generation of technology refers to ,the process through which the characteristics
that the technology should have a~e determined. The endogenouB iB the proceBB
of definition and not necessari1y the technology itself, which can be
imported, provided it is appropriate. In this way the transfer of technoLogy
becomes an integraL part of the procesa of genel'ation of technoLogy.

We willconsider brieíly the policies adopted by the proposed society
in relation to employment and participation, because they have very important
implications for the formulation of the R and n policy.

As we have already pointed out, the 'most important social im,pact of
the new technologies is the impact of micro~lectron1c-through automation and
robotization - on the organization oí production, the labor process, and
the social division of labor. The problem is not whether or not traditional
forms ofworkand employment will bE)abolishedl- that change is .inherent to
the transformations induced by the new technologies - but rather the way in

.: .:which they will be abolished.

l. ,
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The solution to the problem of employment appLied now in the developed
countries - the payment of a minimum for subsistence to the J.U1employed

I •.creates a category, the unemployed,which t'epresents, 1.npractl.ce, a form of
social marginalization. In A.Gorz words "watever the amount of the minimum
guarantee, its fundamental vice remains: it leads to a gash in society,
to a dualist stratification that can amount to a southafricanization of
the social relationships. The minimum guarantee 1s really the salary oi the
social marginalization and exclusion ••• The minimum guarantee is a way of
accepting that gash, and of consolidatingand making it more tolerable".

,

In the society propo~ed by the project the employment policy is
based on the principIe that every person has not only the duty but, aboye
all, has the right to a useful task .insociety.

In the first stages of developmenmt of the MED, all the membenof
the work ing for'ce wi thout a pla.ce in the producti ve system will I'cceive
a state subsidy - as it happens now in the industrialized countries - that
can ensure them an adequate access to all "ba~ic good and services. The
diference is that they will ha~e to fullfil sorne social

I '
useful task.

That conception meanS that it will be necessary to create new socially
productive activities outside the traditional forms of empJoyment. This policy
will be greatly faciiitated by the fact that the process of transformation
activated by the socioeconomic strategy wiTl certainly generate, or stimulate,
social activities which have not a clearly defined role in the present employment
structure, such as informal education, communitary organization, preservation
of the environment, etc.

In more advanced st~ges of the ~rocess ofchange the objective will
be the uniform dístribution of' the dimini~hing socially necessary work
among the whole population. This will require a complete redefinition of
the relationship work-employment - technology, and of the social role of
salary.

":-

~;." .',
~•...

The aboye poliey,
of unemployed, would greatly
technologies. As it is well
for the R and D strategy .of

which impIdes the elimination of the category
facilitate the, social incorporation of the new'
kno~n, one pf the central elements being advocated

I '

the' developing countr.ies,1s the adoption of labor'
intensive technologies in order not to agravete the chronic problem of
unemployment. That policy is unrealistic, 'because the rapid expansion and the
pervasiveness of the microelectronic based technologies, together with the
process of world unification, makes it practically impossible to avoid the
penetration of the labor saving innovations in the context of present socieconomie

"t
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policies. Besides,in the case that poliey could be implemented through the.
enforcement of a different socieconomic strategy,the result would be to convert
the deveh)ping countries, at least for the foresseable future, in the marginal
proletariat of the advanced countries.

The policy proposed by the project would allow the Latín American
countries to incorporate the new technologies on the basis of their
overallaoeioeeónomic effeets instead of conditioning their introduction
to their capacity to preserv the tfaditional forms of employment. Besides, and
most important, the employment policy proposed is the central precondition
for enteri~the saciety that could emerge from the presentprocess of world
transformation, and is a policy that sooner or later, will have to be adopted
by the developed countries.

In relation to participation there is a relatively wide consensus _
at least at the level of declarations - that in a really democratic society all
persons should have the right to participate in the social decisions in a more
effecti ve and d irect way than the .:periodic election of governments. There
is less consensus, however, in relation to the pos~ible mechanisms of
participation. In general, there is a tendency to subordinate that human right
to the attainment of certain objectives which are considered preconditions for
an effective participation: higher levels of education and social concientization,
creation of adequate means of access to iriformation, etc.

The implici t phiJosophy of the MED is that participation is not
only a T7l3ans for a more efficient social organization, but and end in itsel.f
In a process of social change persons are not liberated when certain specific
goal s are attained - as for instancb, in poor'countries, whenthe basic needs
are satisfied - but rather when they feel that they are protagonists of the
process, and not simply passive beneficiaries, or victims.

Starting from the principIe that full participation is the result
of a process, and that the only way to Iearn participation is by participating,
the process should start at the very beginning of the period of transition
through the participation at the community and place oí work 1eve1s. This
approach has two main advantages: a) at the community and place oí work leve1s, ~
a11 persons have, or can obtain ~asiIy, theinformation required to take
decisions on matters that concern them direct1yj b) the decisions taken at
those levels affect directly the participants; the well known mechanism oí
tria1 and error is the best school for learning a conscious and responsible
participation.

.'
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It is very difficult to foresee which will be the character of the
mechanisms that will emerge to alJ.ow participation at higher levels of
decisions making. We want, nevertheless, to emphasize the following points:
a) the decisions taken at the community and place of work levels, necessarily
affect the upper levels; b) the ty~e of decisions taken at the first level
reflects clearly the general lines 6f thinking 'ahd opinions of the population;
c) taking into consideration the previous points, it is difficult to imagine'
that the upper levels of decision making would ,try to impose policies in open
contradiction to the tendencies expressed in the first level. That would
generate conflicts - at the operational and implementation level - which would
jeopardize the viability of those policies.

It would be very difficult to analyze all the possible implications
of participation Dn the R and D stfategy; we will refer briefly only to
two areas of special interest.

Participation is not possible,~bov~ all in societies of the size and
complexity of the modern nation states, without hdequate information~ The
advances in informatics allow, for the first time in history, that the necessary
information to take social and econornic dec:isio1nscould be available to the whole
population. One of the goals of the R and D strategy should be to study wh:ich
is the most efficient way - not only technically, but also from the point
of view of how participation is socially organized - of making availabJ.e the
required information to the participants.

Another field where participation is essential for the implementation
of the R and D policy, is the definition of the technological space. The
appropriate technological solutions required for the building of a new society
can only be generated through an active interaction between the R and D systems
and the social demands expressed through the m~chanisms of participation
refered to aboye.

Globóll ¡u¡¡dsectorial R . éJlDd D pl.amtimJg

As the work advanced it becorne clear that the traditional way of
formulating an R and D strategy - the identification of the demand ofgood and
services over the productive system and from that to deduce the demand over
theR and D ~ystem - is not adequate for .the objective of theproject~

That approach, which is essentially ~ectorial, makes difficult the
adequate identification and incorporation of the R and D demand of the quaUta~fpe,

, ~
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elements - such as participation, patterns of 'consumption, relation with
the environ~ent, descentralization of decisions and production, autonomy, etc-
which characterize the new society.

The R and D strategy is not simply the addition of the sectorial
demands, taking them in isolation; it is necessary to articulate thern and
to establish priorities. On theother hand, the interaction between the
sectors and, consequently, also the factors wich determine priorities
vary with time, in a process of transformation as the one proposed by the MED.
This is particularly evident in relatlon to the qualitative elements. It is
obvious in consequence, that essential components of the R and D demand cannot
be identified thiough the sectoriaL approach, because they are condictioned
by the global evolution of the society.

The aboye means that the formulation of R and D strategy for the
implementation of the MED requires a reasonably clear conception of the possible
global evolution of the society in the p~riod considered. This approach has
the following addltional advantages:

Tha t view of how the soc.i.oeconomicand R and D strategiesaffectthe society, I

as a whole helps to undestand, and consequently to anticipate, the behavior
of the various social actors in the dlfferent stages of the process of
transformation.

The speed, the rithm, and the way to adequately incorporate the new
technologies depend tria great extent on factors - such as forms and degree of
participation, e~ployment policies, territorill organization, cultural
characteristics, etc - which are not directly condictioned by the productive
system, but rather by the general evolution of the society.

- The analysis: of the global' effects of the adopted policies through
time, wilI greatly facilitate the comparison between the proposal .of the MED,
and the alternative options, particularly the;tendentialone.

The overall evolution of the society cannot be evaluated, only
.as a function of the partial goals, even in6luding the qualitative elements. In
a process of transformation with many options open - even within the basic
characteristics of the MED - i.t is necessary to establish •.global goals Múch can help

f

to articulate the partial goals, and to evaluate their ro(Lédn the attaihment
of the overall objectives.

In the perlod of transition to the new society .:..the period on which
the effort of the study is concentlí'ated - the overall objective is to create .f",(,,:t. ,",

r ':"",,', .:':,'~:::t,,:.: .~; i

the condi tions for the countries of the region::to acced to the desirable societY¡(,<~;;;~:'0'
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have a decisive role, makes possible. ihis is undoubt~ly the most
important message of the 'project.

The aboye approach means that the present dicotomy in practice :
between socioeconomic and rt and D planning, should be overcome:
the scientific and technoLogicaL dimensions shouLd be an expUcit
variabLe incorporated to the whoLe process of 8ocioeco.nomic pLanning.

The integration of socioeconomic and scientific and technologica1
planning in the context of a changing society, aannot be effectively
attained unless there is a close interaction ,between social scienti~ts,
technologists and natural scientists. So the implementation of real
interdisciplinary research-instead of the loose addition of knowledge from
different disciplines that we often call now interdiscipli"nary research - is
one of the most difficult challen~es conf~onted by the social sciences to day.
We cannot discuss this complex subject further; we only want to stress that
the basic precondition for really relevant interdisciplinarity is to start
bY posing the problems in an interdisciplinary context, instead of the present
cornrnon practice of defining a social problem in terms of a single component _
economics, for instance - and asking afterwards the support of other disciplinary
fields.

The conclusionsarrived at in the 6ritical consideration of the relative
merits of global and sectorial pl.anning, does not mean obv:iously that the
later should be abandoned. ~t means that in the formulation of the R and D

,
strategy two levels should be clearly differenciated: the global level, whose
main characteristics we described aboye, and th~ sectorial level, where most
of the specific scientific and, aboye all, tethnological actions, are centered.
In the relationship between the two l.evels, the guiding principIe should be
that the character and priorities of thoseaciions-besides the intersectorial'

I
.' ¡priorities which are unavoidhb~~ for operational reasons ~ should be

determined primarily by the demands of the first level.
We will refer~ briefly to the ieneral criteria to be applied

to articulate the two levels we are refering to,byconsidering two central
areas of production: basie needs and industry.

One of the widely accepted principies in relation to the developme.nt, . .

of the Third World countries, is that they should concentrate most of
their R and D efforts in the area of basic needs (food, education, housing,
and health). ihis policy is based 6n the fact that a ~reat part of the
population of developing countries do not have an adequate satisfaction of
essential needs.

, .
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The policy adopted by the TPLA project is based on different premises:

a) In most of Latin America the obstacles to ~atisfy the basic needs of the,
I

whole population are not technolgical, but socieconomic and political: the
main cause of the deprivation is a deforrned- it1SOIllCcases at a level that
can on1y be qualified as grotesqu~ - income distribution.

The technologies Ileeded to . provide for the basie needs are
I

available, and the R and D system~ of the r~gion have, with only minor
improvements, the capability to use them adequately.

b) According to the socieconomic strategy adopted by the project, the basic
needs of the whole population should be satisfied at an.adequate level in the
first ten years of the period of t~ansition. Adequate level mean s the level
which alJows a person to be wholy and actively incorporated into her or
his eultUl'e.

The main instrument to attain fhat goal should be redistribution
of income. The technologies to bé used, given the established time schedule,
are the existing ones. Housing,from the point of view of financial resourees
and technology is for the reason gi ven in a previous chapter, the bas ic need
most difficult to satisfY1 aboye all in the urban areas. It will require,'
besides resources and technology,new forms of communitary organization and action.

Tlw proposed poI icy means that the. region w.ill dircet most of its
R and D effort to the teehnologieal areas whieh are .crucial for entering the
new society. To coneentrate the scientific effort on the basie needs,
besides being unnecessary [01' the reasons given aboye, would be to

I

eontribute to the preservation, inthe new era~ of the present situation of a
world divided into first and second class countries.

The aboye does not mean that no research will be performed in the
fieId of basic needs. On the contrary,the solution of the problem of the basic
needs through an "emergency plan" based on the utilization of the available
technologies - current or new - wouLd allow the involved sectors of the
regional R and D systems to concentrate their efforts in the explorations o{
the possibilities offered by the new wave of i~novations.

. , .
As it was said at the beginning of this report, the pattern of

industrialization of Latin America was cohditioned by the demand of a burgeoisie
and a middle class with a pattern of consumption equivalent to that of the

, Jdeveloped countries. As a result it can be estimated that more than forty ';,
percent of the population of the ~egion is outsidei 01' almost outside, the I~
non stapl.e goods market, and a considerable partis even below an adequate level

.. -:r..t"
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of provision of staple goods. Th is tendency . to produc~ goods not
accesible to a great part of the population has been reinforced by the
n~cent policy aboye a11 in the more industrialized countries, as the case
of BraziJ, - of exporting manufactured goods to the deveLoped countries in
ol-der to obta in external resources, to pay the service of the external debt.

The production policy proposed by the project is radica11y
different, and wi11 becentered on the internal market. The redistribution
of income will allow the effective incorporation of the whole population to tlle
market of goods and services. Th~ main result of this process would be
a change of the pattern of products demando The average income, which
conditions the market, will be different from that of the advanced
countries, and consequently the pat~ern of consumption - at least in the
transition period - should be different. It would be a.process similar
,to the one that earlier changed the pattcr'n of goods demand in the advanced
countries through the redistributi~nl.of i~come induced by the emergence of
the mass production technological style.

Another con~equence of the process , by enormously expanding the
productive system, would be increased employment by counter balancing ~ at Jeast
in the first stage of the transition period - the effect of automatization,
and robotization. This will all,ow a smoother transition to the policy of
empLoyment which will be one of the central, characteristlcs of the new
society.

One important point of the production strategy is that, given the
international situation, the external resource~ required for development - inputs
incorporation, technology, etc - should come through, a favorable external
balance of payments. This means a capacity to compete at the international
level in certain favorable sectors~ The exportation policy should be based
primarily - as has been the case in the advanced countries - on the
exploitation of comparative advantages in areas of production for the internal
market. It should be also stressedthat, alth~ugh the traditional comparative
advantages have been greatly eroded by the technological revolution, the
wide spectrum of natural resources of the region still offers possibilities
that should be carefully explored.

The industrial policy sd sketchly presented aboye implies the
compatibilization of two objectives: to concentrate on the production of goods
and services for a market which is different from that of the advanced countries,'~' ,',
and at the same time to introduce and master .the new technologies which will r',

\playa central role in the atta:inment of the desirable society. This
~ ~
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compatibi1ization will require a policy of selective protection and opening
which sould be careful1y studied.

One of the characteristics of the proposedsociety is its compatibility
with the physical environment. We are anot going to refer here to its imp1ications
for the R and D strategy, because the capter d~voted to environ~ent presents
and exelent example of how the two leveJ.s we r~ferred to aboye can be
articulated

1he policy f'C1Jr'scieDllce

The central objective of the p61icy for science, is to create
national or regional R and D systems comparable to those of the advanced countries.

The international experience does not offer "rec.ipes" on which is
the best methodology to create, starting from the present conditions of
Latin America, an R and D system of that magnitude. There are, however, sorne
criteria that should be taken into Considerati?n.

The rate of growth of a ~c¡cnt¡fic system, assuming no financial
restrictions, Ú3 ;}i:t:enby the capacity to fOY'm Y'eseaY'cheY's. These reserches,
on the other hand, can on1y be 'formed by other researchers (for this purpose
we consider researcher the person capabLe of perform research lndependently,
or under the general supervision of a high level scientist). Therefore,
the growth of the system dependes basically on two factors: the initial
numbeY' of scientists, and its Y'ate of gY'owth.

The only way to estimate the possible rate of growth of the
researchers, is te examine the intefnational eiperience. We cannot discuss
here in detail that experience, but many expe~ts in the developed countties
consider that it is very difficult to exceed a growth rate of 10%. Although
there are a few exeptions - Japan reached 14% between 1953 and 1964, and China
greatly surpassed that growth rate in the period 1949-69 it seems reasonable
to accept the 10% rate as a limito It should be taken into;account that to
obtain such a rate of growth the country should make a real "war effort",.in the field of science and techno1ogy. ~~

A most important problem!is to deteqnine which should be in the ~-¡
."l,"

"}growth process the re1ative weight of the different disciplines 01' knowledge '.
<,.l' • '!.
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Taking into consideration that the present regional R and D systems - due to
to their historical evolution - have serious deforma.tions
lt is Ilotadvisab.l.ethe simpLe so.l.ut.ionof making them grow maintaining
the present relative composition

The most appropriate criterion, in.the short and medium
:

term perspective, is to make the systems grow - particularly in the areas
of applled and development research - as a function of the demand of the
great prob1ems that society has to confrbnt. In the long term horizon, the
objective shouldbe to prepare R and D systems dhversified and flexible
enough to be able to cope efficiently with a.ny new sdentific or

Itechnological challenge that may emerge. .. ,

In the area of basi c research strietu sensu the cri ter ia for its
development Sllould be different from the ones applied in the other research
categories. In this case the orientation of the research should be left
to the scientists temselves, and the State should all.ocate to basic
research a consta.nt proportion of the total. resources spent in the R and D
system. On the basis of the inte~national experience, the amount of
those resources should be of the order of 15 to 20% of the total budget for
science and technology.

The cost of developing an R and D .System can be estimated with an
acceptable acuracy. On the basis of the number of researchers it is possible to
estimate the total personnel of t~e system - technicians, administrative

I

staff, etc - in each stage of it~ development. According to the international
experience, the cost of personnel represents between 60 and 70% of the total

¡

As to the overall resources tha.t a country can allocate to science and
technology, it depends on many factors that, we cannot discuss here.
Hewever, there is a general agreement thatit should be of the order a
2 'or 3% of its GNP.

Preliminary estimates, and just common sense, show that it would
Ibe pract.ically impossible for the countries ,of region - even for the largest

ones in terms of human and material resources - taken individ uaJ~y to cope
with the challenge represented by the present process ,of world transformation.'

• oi
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There have been several efforts at integration at the regional or
subregh"mal levels in lat.in i\IIllCrica.but the results, up to now, have'been
rather poor. There is now a.growing a.wareness that without an effective
economic and scientific and technological integration, there is litt1e hope
of an equitable lnsertalon of the region in the world order that wi11
emerge from the wor1d crisis. We hope the results of the TPAL project will.
contribute to reinforce that awa~eness.

. .
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AREA OF SOCIO-ECONOMICDYNAMICS

LIS'I' OF' PUBLICÁTIONS I CEHlV\P

l. Articles in journa1s, books and congresses

Furtado, /\. (1986) Di.namica sócio-economica. da I\rnéri~A T.n!:inn,

(Socio-Economic Dynamics of Latin America). Sao Paulo, in

Novos Estudos CEBRAP nº 14, Fevereiro, pp. 16-30.
!

Furtado, A. (1986) Long Te~m Scenarios for Latin Awerica and the
New Technologlcal Renovation, 'London, in History and
'l'echno1ogy, vol. 3, 'pp.1-23.

2. Textos para Discusión (Discussion. Papers)

Furta<io, A. (1986) A Am~rica Latin~ Frente a Crise Mundial.
O,aUn I\merica Facing the World Crisis), C;:'lIIpinas, In
'l'ex tos para Discusión , CEBHAPnº 1, pp 42-56.

FfI!' t:ad <), 1\. ( 1986) /\111e r i c él La f:j, na, e r i s e e e e n ¿l d. os . (I.:~.t: i n f\rrler.i~8,

(~I'isis and Scenarios), Campinas, in Textos para DiscusJon,
(:F':BRAr nº 1, pp. 57-75.

Fur'f:nclo, A. (1986) Cenários Sócio-Econornicos p8ra Arned C8. L:¡t:.i n:J.
(Long Ter'm Scenar'ios for Latin America). Carnpinas, in Tez tos
[¡rITn IJU:;cusión crmn/\P nº 1, pp. 76-110.

Furt8clo, A. (1988) Produtos Primá~ios e Divisao Internacional
do Trabalflo (Prirnary Produc'Cs ano Internationa1 Division

uf Labor), Campinas, in Texto~ para Discusión NPCT nº 6,
pp 1-14.

filot ta, J. ' (1988) El impac to de las 'nuevas tecno1ogias en 1a

d:lvisión internacional del trabajo: el caso de la industria r

l•. 'de bienes manufacturados. (The impact of the new technologias! ....
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in the international division of laoour: 'l'hecase of
1lla:1l11 rac Cured goods indus try) . Carnpinas, i. n 'fextos para
Discusión NPCT nº 6, pp. 15-66.

F'urtado. A. (198B) Int~rnacionalizaQao Financeira e o Terceiro
rv1undo.(Financial internationalization and the Third World),
C8fllpj nas, in Textos para Discusión nº 6, pp. 67-76.

3. DOCUlIlCflLos illLernos (Internal Heports)

Furtado, A. (1986) Cadeia de ~ausalidades Reciprocas: Modelo de
Desenvolvimento Endógeno - Demandas Endógeno - Demandas
Tecnológicas. (Rec iprocalCausal ities Chain: Endogenous
Development Model - Technologícal Demands), Internal
Document, 6p.

Furtac!o, 1\. (1985) Relatório de Andamento da Área de Din~mica
Sócio-EconGmica do Projeto Prospectivas Tecnologica para
a America Latina. (Work Report of the Socio-Econornic
Arca of Techno1ogical Prospec tives for Latín America Pr'o:jett).
-'.n Ler'na] documen t, 29p.

Furtado, A. (1986) A Estrat~gia Sócio-Econ3mica do M.D.E., com
enfase na politica Industrial. (Socio-Economic Strategy of
Endogenolls Development Model, Specially the Industrial Policy),
interna1 papel', 6p.

Queiroz, S. & Furtado, A. (1987) As Demandas Tecnológicas Setoriais
e a politica Industrial do M.D.E. (Sectorial Technology
Demands and the Indu~trial Policy of the Endogenous Development
Model), 21 pp.

Quejl'()Z,~). (1907) A politica Industrial do M.n.E. (The
policy of the E.D.M.), internal papel' 6p.
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Fur'tado, A. (1987) Reformula<;;:aodo Mode lo de Desenvol vimen to
End~geno. (Reformulation of E.D.M.), internal paper, 14p.

Furt:ado, A. (1988) A evolu<;;aodo f'iI.D.E. (10 prirnciros anos).
(E.D.M. evolution(First la years) ), internal papel', lOp.

3.1. Internal Heports of the Socioéconomic Dynamics. TEAM AT CENDES

< "

r.nn, H. del é-1
I " •(1984) La America latina semi,....periferica:un dal:o

banco para la economia de la i~ovacibn y para el ejercicio
de la prospectiva. (Semiperipherical Latinoamericana: a
basic point for inovation Sconomy and for prospective exercise),
46p.

Cruz, R. de la & Uribe, G. (1985) Contribucibn al informe de avance
del area de dinarnicasocio-economica - Grupo CENDES . (Con-
I:dbution to the wor;king report of the socioeconorrlic
dynalllicsarea - CENDESGroup), internal paper, 29p.

lIl'ibl" , G. (1986) Nuevos Movimentos Sociales y Tejido Social Alter-
nativo. (New Social Movements and Alternative Social Ti~3S1Jes),
internal papel', 4lp.

,er'uz., ¡¡.de In (1986) Venezuela en busca de um nuevo pacto social,
é1.lle cna U, vas fr'ente a la dec 1iriacibn de1 rnodelo soc ioeconornJco
actual. (Venezuela se~rching a new social pact, alternatives
rOl' Lhe decline of the actual socioeconomic rnodel), internál
paper, 2l6p.
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SEMINARS

,lo Attencl;:lnce al: seminars with presentatlon of reS\J.L I.:s of Lile

~roject 01' relaten to the project.

Furtado, A. (1986) Participa9~0 como palestrante do 111 Inforuso -

Enean ITO M.i.neiro de Informática com comunicaGA.o sobr'e
"1.III¡:',J.Ctos sociais da Tecnologia',', Belo Horizonte, 23-?7/julllo.

Furt8clo, A. (1987) Participa98.0 como conferencista do paine1
"Cp.nários Fu turos na América Latina" do 1 Q Seminário In l~erna-

. "'. ff

c j anal de Tecnologia ,e Absor9~O de Mao de Obra",

elll Belo Horizonte, 3-5/novembro.'
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AREA OF TRENOS IN SCIENCE ANO TECHNOLOGY

LIST OF PUBLICATIONS NPCT/UNICAMP

L Articles in journals, books and congresses:

Salles Filho, S.L.M. (1985) As novas tecnologias de base biol¿gica
e os processos fermentativos: o caso brasileiro. (New biology
bélscd technology and fermentativ~ process: the bra7.:lJ-inn

. .
case), ~: Viegas, J.A. & Barros, P.M. (org. ) BiotecnoJ.ogia
e Desenvolvimento Nacional (Biotechnology and National
Development) SICCT-SP, p. 223-94.

Salles Filho, S.L.M.; Cerant6la, W.A. & Pelaez, V.M.A. (1985) As
perspectivas da biotecnologia para Am~rica Latina: um alerta
(Perspectives of biotecnology in Latin America: an alert).
Hevista Rrasileira de Tecnologia, 16(6).

Salles Filho, S.L.M. (1986) Fundam~ntos para um programa de
,

biotecnologia na area alimentar (Subsidies for a biotechn010gy
prógram infbod é:l1'ea).Cadernos de difusao de Tecnologia
- EMBRAPA, ~(3).

Salles Fi..lho,S.L.M. (1986) Biotecnologia: esperanc;;aou panacéia?
(Biotechnology: hope or panacea ?). Cadernos de Oifusao de
Tecnologia. EMBRAPA, ~(3).

''''.

Gonzales, R.L. & Quintero, R. (1986) Biotecnologia e alimentos:
perspectiva mexicana. (Biotechnology andfood~ a mexican
perspective). Cadernos de Difu'sao de Tecnologia - Er.JBHI\PA,3(3).- ,

k, ., .¡

:i ,','. :;;-~

reliano, J.C. et alli. (1988) Automac;;aoe Trabalho na Industria
Autornobil:f.stica.(Automation and Work in the Autornotive
Industry). Ed. Un.B. (in print).

".,

I

1,
¡ .



I I ~

Dagnino, R. (1985) As pers~ectivas da biometalurgia na Am~rica
Latina. (The perspective of the Biometa11urgy-ih Latin America)
¡¡evista Brasileira de Tecnologia, 16(4), julho/agosto, p.40-49

Dagnino, R. (1985) El papel del Estado en el desarrollo tecn01bgico
y la competitividad ~e1 secto~ de armamentos. (The role
of the State in the technological development and the
competi tivity of the armaments sector). Revista Iztapalapa,
vol. 10, nº 11, México.

Dngrd,no, H. (19B?) Novo desenvo1 vtillento, novas. tecnologi as. (¡~ew
Development and New Technologies). Revista Brasileira de
Tecnologia, 18(3), setelllbrode 1987. p. 5 - 11.

Dagnino, R. & Proen9a Jr., D.' (1988) Arms prbdu~~ion and techn010gical
spin-offs: the Brazilian aerohautics industry. Presented in
the XIV Internationa:l Congress of the Latin American Studies
Association~ New Orleans, march, 17-19, 48 p.

Dagnino, R. (1988) La reorientacibn del desarrollo de América
LaUna y el impacto de las n~evas Tecnologías. (The reorien-
taLión of the Latin American D~velopment Moclp.lano the impactO
of New Techno10gies). CEPAL~ LC/R. 651. ~8 p.

Dagnino. IL (1988) El impacto de la microeletrbnica en América
Latina: algunos ternas para investigacibn. (The irnpact of
Illicroeletronics in Latin America: topicsfor research).
Caracas UnSHSLI\C/UNESCO nº 15.

Dagnino. R. (1986) Nuevas Tecnologi.as y Desarrollo: Un Dilema de
los Pai.ses latinoamericanos. (New Technologies and
Development: a Latin American countries dilemma). Economía
Colombiana. Série Documentos. Separat~ nº 11, novembro.

Dagnino, H. (1986) The emergence of military industries in the
Tld r'dWorld. In Proceedings :of the 35th Pugwash Confe rence

" '

on Science and World Affairs. Genebra, p.129-l38.

Dagnino, R. (1984) Technological Prospectivein Latin America:
Towards a Methodoly of Analysis. Apresentado no Simpósio
Long term Research for S&T and Technology. UNAM-EEC, México ,':."
1984.
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Herrera, A.O. (1986) The New Technological Wave and the
Developing Countries: Problems and Options. in T~chnology
and the Human Prospecto Essays in Honor of Christopher
Freeman, Hoy M. Leod (ed.), Francis Pinter Publishers,
London, 1986.

Ilerrera, A.O. (1986) Prospectiva tecnológica para Arnerica Latina -
Formulaci6n de la estrategia cientifica y tecno16gica:
algunas reflexiones me todo16gi'cas. (Technological Prospecti ve
for Latin America: Formulation of the R and D Strategy:
Sorne Methodological'Considerátions). NPCT/UNICAMP, 15p.

He rrertl, !l.O. (1983) ProspectivaCientificaTecno16gica: um marco de
~referencia. (Scientific and,technological Prospective: a

frarne of reference). Cadernos para Discussao, nº 1,
NI'C'l'/UNICAMP.

HerJ:'el~a,1\.0. (1987) Two Latinoamerican'Experiences in prospective
Studies, Atas Bulletin, Centre for Science and Technology
rOl' Developmerrt, un New York, Oct.

lIerrer8, A.O. (1987) El proyecto prospec tiva tecno16gica para
!lmerica latina: consideraciones metodológicas. (The
'('cclmological prospective for Latín America project:
Methodological Considerations). Realidad Econ6mica, nQ 78,
BL1(~nosAi res.

HerreréJ.,A.O. (1985) Ameriba latina y la nueva onde de innovaciones
(Latin Arn$rica and the New Wave of Innovations) . Ciencia .
Tecnología. y Desarrollo, vol. 9, nºs 1-4,pp. 33-53, Bogotá,
Colombia, 1985. .~,.

/IerTera, A.O. (1985) Novas tecno10gias e os cenarios do futuro.
(New Techno10.gies and Future Scenarios) Funda<;ao J. Pinhp.i~o.". , I
Vol. 14-15, pp. 215-226, Belo Horizonte, Br.

l..' ,
'j : ~ '1,

Herrera, A.O. (1988) Impact of the.New Technologies on Society. ¡',
Effects on Soetal Sclences Redearch. The question of t ~~

.j

rollcies. Proceedings of the VIII General Conf~rence of t
l:heInternational Federation of Social C;ciences Organizations¡"
News letter Special Issue: Ocdasional Papel' VI, IFSSO, p.10-26.
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!len'era.I\.O. (1984) A Strategy for Ule Integrated AppU.cat:ion of

New and Traditional Technologies. In Thornton, M. and
v/illnen, J. (eel.) Science Knowledge and Power, Esp.

Publications Ottawa, Canada.

!lerrer'D, 1\.0. (1985) Heflexoes sobre o planejarnento cientifico e

tecnolbgico. (Considerations ~bout Scientific and

Technological Planning). Conselho Estadual de Ci~ncia

e Tecnologia do Estado de sio Paulo, sio Paul0 ..

HerTera, A.O. (1985) America Latina y la nueva onda de innovaciones
I

Algunos criterios para definir areas'prioritarias de
Jllvestig:::lcion. (Latin America and the New Wave oL' lnnovatlons.

Sorne Criteria for Defining Priority Research Areas).

l' r'l~senLed ata llleeting of '.the UNDP, Bari loche., Argen ti na,

1985, 20p.
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2. Textos para Discusibn PTAL/NPCT ~iscussion Fapers)

Tapia, ,J. and Pé:lcheco,C. (1985) A Politica Governamental 8rn

COlllllllÍcaGoese Informática. (Góvernmental Policy on
COllllllunicaU.onsand Inforrnatios),.nº l.

Dagnino, R. (1985) Aspectos tecnolbgicos e econ~micos do Armarnentismo
('l'echnological and economical aspects of arrnentism). nº 2.

Queiroz, S. and Mitlag, H. (1985) Tend~ncias de desenvolvimento
científico e tecnolbgico em materiais. (Trendson the
S & '1'developrnent of New Materials) •.hº3

Salles Filho, S.L.M.; Queiroz, S. and Cerantola, W. (1985)
Biotecnologia e Brodu9¡0 de Fármacos: Urna primeira avalia9¡0

I

estratégica. (Biotec,hnology and Pharmaceuti.cal products: a
¡

preliminary strategical evaluation), nº 4.

Tapia, J. (1985) Tend~ncias em Microeletr;nica. (Trends cm
fV1icr'oe1ectronics), nº 5.

Furtado, 1\.. and' Motta, J. (1987) A nova onda tecnolbgica e a
divis¡o internacional dó,'trabal,ho.6The new technological
wave ano the international division of labor) , nº .6.

,

lIer't'eró,l. A.(J. and Dagnino, R. (1986) Prospect:iv:l 'T'~cn()lógic~3p[J.ra
J\IIJ(~r'icé1Latina. ('l'echnological Prospectlve for Latir¡
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3. Documentos internos (Internal Repo,rts)

'I':)pia, .l.H.J3. (1984) A politica Nacional. de Informática: 1970-1984.
(1\I':17.1.1's Inforrnatics P01icy: 1970-1984). Helatório de pesquisa
80 CNPq, 153 p., mimeo. • .
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Gitahy, L. and Costa, J'v1.C.,(1985) Capitulo sobre Emprego, Salários
e Hotatividade em Impactos Economicos e Sociais da Tecnologia
Microeletronica na Ind~stria Brasileira - Estudo de caso na
montadora "B" de Automóveis. (Chapter on Ernployment, Wages
éHIO turn over in Econornic and!Social Impac ts of microeJ.ec tronic
'j'('chnoJogyin Brazilian Industry: a case study of one
~utomotj.ve fadtory). Relatório de Projetos PNUD/015 do CNRH/
IPEA, CEDEC e projeto do NPCT ciom apo{o do CNPq, 46 p.

Fleury, A.C.C. (1986) Sobre' a relac;;¡¿entre Universidades e Empresas
(Relationships between Universities and Enterprises). Projeto
Eclucac;;aoe Desenvolvirnento rrecnológico ..UNESCO/IDRC, 2CJp.

Koltay, C. (1986) O Ensino: Profissionalizante no Brasil (Estado da
Arte). (The Technical educatión in Brazil (State of.the Art).
PI'ojeto Educac;;¡oe Desenvol viménto Te.cnológico UNESCO/ lDRC, l6p.

Salerno, fL (1986) Automac;;:ao,Organizac;;¡o do Trabalho e da Produc;;¡o
(Automation and Work Organization). Projeto Educac;;¡oe
Desenvolvimento Tecnológico. U~ESCO/IDRC, 22p

(1987) Novas 'I'ecn¡ologiase!Mercado de Trabalho: As novas
r-Ol'lIl~lS de assalariarri(~nIJoprecá~io. (New Technolog:il~s anrJ
Labor Markets). Proj. Mudanc;;aT~cnica e Natureza do Trabalho
I'GC'l'/PADC'l'/CNPq,87p.

Dwyer, T. (1987) Um Salto ho Escuro¿ (A leap into unknown: en
jn terpre tative essay on technological change). Proj. '1ud::wc;;a
T~cnica e Natureza do Trabalho. PGCT/PADCT/CNPq, 40p.

l1ewitt:, T. (1987) AutomatiOn in Brazil's Electronic Industry: An
overview of Trends and the Implications for Labour. Proj.
Educac;;~oP Desenvolvirnento Tecnológico, UNESCO/IDRC, 25 p.

• ,-i "1 ;- ..

Possas, M. (1988) As princ~pais abor&agens contempor~neas ~ Economia
da Mudanc;;aTecnológica: um coment¡rió. (The main
contemporaneous approaches tothe economics of technical. ,,"

r!l;Ulge) • Proj. Mudanc;;aTécnica e Natureza do Trabalho.
('GeT /PI\[)C'I'/CNPq, 64p.

. .~."
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'1'ap.i<'l. ,l. H. n. (1988) O processo de instituci.onaJi.za9Ro ,-.Ia Pnl{t:ica
I

de Informatica (Microelectronics policies consolidat:Lon:
~:~LnLe.int;ervenl:ion). F'GC'f/PADCT/CNPq. l09p.

Qucir'oz. ~3.; I'vlil:1ag, H.; Caram, R. (1985) Novos materiais:
subsidios para urna estratégia de desenvolvirnento ciendfico e

tecnol¿gico (New Mat~rials: Elements fora Strategy for

Scientific and 'fechnologicalDevelopment) (Campinas: NPCT/

UNICAMP-Ministério de Ci~n6ia e Tecnologia, 117 pp)

Salles Filho, S.L.M.; Bonacelli, M.B~M. & Del Bianchi, V.L. (1987)
Biotecllologia e produ9ao de alimentos . (Biotechnology and
enad production). NPC'l'/UNICAMP, 65p.

SilveLr'8. J.M.F.J. & Salles Filho, S.L.M. (1988) Biotecnologia:

cOllceitua9ao, evolu9ao recentE! e impactos setoriais.

(Biotechnology: concepts, evolution and setorial impacts).

TE-UNICAMP, NPCT/UNICAMP, 20p.

Dagnino, R. (1987) novos m~Leriais é, energia elétrica: tendencias

e perspectivas para o Brasil. (New materials and electrical

energy: trends and perspecUves for Brazil). NPC'T'/UNICAf"1P.
flovemb 1'0, 89p.

(1987) Cooperaci¿n e Integraci¿n Latinoamericano:
c,/1:,tilCtll0S y pen::;pecl:ivns. (Cooperation and Intcgr:JLi.oll in
LnUn Alllerica: obstacles and perspectives).
,':lO p.

NPCT j UN IC/\IIlf' ,

Jlel'!'!'r',l, A.O. (1984) 'l'r'ansferencia de Tecr.ologia y TecnoJogi('ls

,:lpropiat1Gs :

pi rt7,0. (Transfe r'ence of Technology and Appropri a te

'I'("cnologies: Contribution to'a Long Term Prospective Visi.on).
Ni'CTjUNICAMP, 25p.

Herr'era. A.O. (1984) Long 'rerm Global Forecasting in Latín America:

1ts Sjgnificance in the World:Future Debate.
. ,

NI'CT/UNICAMP, 23 p.
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AREA OF TRENDS.iIN.SCIENCE AND TECHNOLOGY
NPC'I'/UNICAMP

SEMINARS

a) Attendance at seminars with presentation of results of the
project 01' related to the project.

Seminario Nacional em politica de Ciencia e Tecnologia
(Natiol1nl Seminal' on Science and Technology Policy)participation in
t1ll) .19 H /1 t:o 1.9 n() 111 e e t J ng s •

Seminário: "Oportunidades Imediatas de Desenvolvimento
CienL:Í.fico e Tecnológico em Novos Materiais" (Present opportuni ties
in Scientific andTechnological development of new materials).
Rio de Janeiro, 1987.

Forum sobre materiais. Materiais avancados vs materiais
convenc i.onais (Forum on mate rials: New ma terials vs tradi tional
materiaIs). S~o Carlos, SP, 1987.

XLII Congresso Anual da Associacao Brasileira de filetaJs
(XL T 1 An11u él 1 Meet j ng of the Brazi1ian Soc ie ty for Me tal S t: 1J rJ j (!;'; ) •

Salvador', Bahia, 198'7.

Mudsn9as Tecnológicas e Transofrmac~es no processode Trabalho:'
o uso d;J f\1Lcroe 1e tronica. Apresen tado no VI II Encon tro Anual da I

I\IW()CS, Brazil, 1984. .

XV'!I Congresso Nacional de Informática (XVII National Congress
of Infor'''léll.~ics),novernbro 1984, Rio de Janeiro, 1984

,,1, ,,1

Seminario "Os Efeitos Sociais da Informática" (Seminar' on
Social lmpacts of lnforrnatics) SE1, Brasilia, october 1984.

Scminário sobre os Efeitos Sociais da AutomaGao Industrial
.0,

na Indlu3t:r'iaAl.Itornobillstica (Seminar on Social irnpacts oí' '"
Industrial autornation on thé car industry) CEDEC, CNRH-IPEA,
DIEESE, S,Paul0, August, 1985.

\'. ';

" ~'



. j ..
¡ "
ti

..~

S(,llIinár:io Inova<;ao 'l'ecn01ógJca, Modern:iza<;a.o Industrial e
Trabalho (Sem:i.nar on 'l'echnological Innovation Industrial renewaJ.
~)ll(1 L~:lb()t,) SEI11../\N/IPEA/CENDEC, Brasilia, november, 1986.

~~(,1I1in;H'1 o IJrasi l-Alernanha i:;obre Autorna<;ao lndus t r j al, (~3ern.i.nar

131'azil-Germany on Industrial Automation) Sao Paulo, december 1987.

Serninário Franco-Braslleiro: Bf.otecnologias e Desenvolv:imento.

(Frnnch-lir':17:iUan Workshop: Biotechnology and Development) RJo
de Janeiro, Juno 25-27, 1984. PUC/RJ •..

.
1.1 Seminario de Engenharia e 'I'ecnologia de Alimentos (l. 1:

Worl<shop of Food Technology) SaoPaulo, May 13-16, 1986. Promogao
88C1'I\.

111 Ciclo de Debates sobre Ci~ncia e Tecnologi~ de Alimentos

..
"

(111 Workshop ou Food Science and Technology).

13-16, 1987.Promo<;ao SBCTA e FAO
Brasilia, october

TI ~-;impo~:>ioLatiTlo~lIner:icano de politica Ci.enl::lf:ic8 (: '1'(~(:ní)l';g:i.c:).
(1J Lal:ill I\llIerJcan Simpos:i.urll on S&'I' P,olicy). H:io de Jane:iro, ~lrr'iJ:

1ge6.

COllgres~;o Latinornaeicano de Soc.iologia (Latin Arner'ican Congress
, I

01' SocioJogy) ILio de Jane:iro, March 1986.
I

¡;:ncontr'o Anual da ANPOCS. (Annual Meeting of the f1r.'a?-'.Llü.H1
Soci()Joí~y I\ssoclal:.i.on) part.icipation Jn the 1984-1985, ¡gil!), 1~H37

1,1 (: ro' t:.i ní~~.~.

SCIIl:inar':io Nueva Estratégia de Industrialización para Colornbia.

(Seminal" '''Jew Industrial Strategy for Co.lombia) Bogotá, July 1985.

Latin America) IDRC/GRADE, Lima, peru, June 1986.

11eunión sobre cornportámiento de la Comunidad Cien dfica en'

Am~rica Latina y en el Peru. (Scientific Comrnunity behaviour

i ..~ ,



____ iílI" 1••..•• : •••• ••• ~ ,

12.1

~3ell1inário sObre Estudos Prospec,tJvos (Seminal'

Studies) UNESCO. Caracas, February 198:8.

on Prospective

Beunión sobre Impactos de la Revolución Tecnológica en el

desnrrollo de f\lIler'ica Latlna (Meetings on the Impac ts 01' the

Technological Hevolution in the Latin American Developlllent).

1987.

XlV lntcl'tlational Congl'ess of Latin American Studies Association

New Or1eans, March 1988.

MEETINGOF Expert Group: "Gran Prografnme l.

Reflexion sur les Problems Mondiaux et tstudes Prospectives¡ UNESCO;

Paris, Dec. 15-17, 198G.

Ej glll: General Conference of the International Federati on of
Social Sciences Organizations" "Key note speech on "Social Impact
of the N,ewTechno10gies: Effec ts on Social Sciences Research. The

Question oí' Po1icies" , Praga, Czech. Oct. 5-10, 1987.

Seminal' on "Prospective for the Formulation of Sci,ence and

'l'echnoJ Of1,Y Strategies". Papel' presented: "'I'heoretical Background

of theF r'ospec t i ve Methodology. The Case of the 'I'echnological

Prospecl:jve 1'01' Latin America project"OEA, Universidad de Buenos
Aires, Sept. 23-25, 1987.

. ,I~:

lnter'nat1onal Seminal' 'on "Natural Resoul'ces and Intel'national,

Peace". Presentation 'I'he New 'l'echnologies and the'ir Implications-----~- --- ------- .~~'.:'.i .~.. ~~:
rOl' tl1e Use 01' Natura! Resoul'ces.", Mal'acaib , Ven. :,~j,

". \
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1 r l.atlnOllléleri.ean Seminal' "Jorge Sábato" on Se jPIl(;C :;I.nd

TeclllloJ.()f~Y PoI icy, OEA-CSIC, Madrid, Spain, June 1986.

r,1"I' L i 11[':011 "lkgi.Ullétl é'.lnd Subl'eg iOllal Cuopc r'.')l:ion ::Ir ,d

~)OC:iOCIIII\lt'aJ. .C:-J.cl.:Ot'S whieh F'aellitate Integration" - Pr'es(:~nl:;'JL:i.on:

~e¡1.1ollal 'l'echnologica1 Prospee ti ve 1 SELA-CAF-UNE~)CO, Caracas. Feb.
]CJBG.

Meeting on the Applications of the New Advanced Technologies,

l3allco ci(' la Provincia de Buenos Aires., B.A., Argentina, Oct. 2(J, 1985.

I

1I(',I~iorw l' Seminal' on ScJence and Techn'ology, UNDP, fL-:H'i 1odv~ 1

i\q~., UcL. 21-26, 1985.

Inl:ernational meeting on "Prospective, Irnpact Evaluation

anrl Social Participation in the Scien~ific and Technologieal

Developl1lcnt". Presentation: 'rhe Impact of the New Techno1ogies

on Socie I:y: ~ Prospective Approach" CNPq-OER, Rio de Jane.i ro,
r.lay ~~1.1-~)(), 1988.

111'(~l'n:II.:ional Workshop on Advanced Technologies Alert ~)y~:;IJ~ms.

I'r'csentrll:lon: 'I'wo Latin American Experience_~. _i.~ l'0~:eeast:inp;.

Gel'lllé1l1I;'olllldat:lon for' International Development, Berlin, Dec. ]9W).

:~C'"J:i,nár'.io: Biotecnologia e Desenv01viment:o I~acior1éJ.l
(\'/nd:sll('[). Bi.ol:eehn010gy and National Deve10pment). C&mp:in;:;ls, npt'i1
1 ,1 r' 11') 1 q 136 •

UN 1 CIIH1' .

Organiza<;ao NPCT/UNICAMP. Apolo CNPq, UI\lU/rDPC,

"11e'uni;Jo La l;inoallle cicana: Biotecnologi a, Produ<;8.o Agr':¡co.l a.

f' necu r'sos Na tu rai s Renováve i s (Workshop: Bi o technology 1

Agriculture and Renovable Resources). Campinas, april 16-18 1986~
.i

C)rgéJniZa~Ho N['C'l'/UNICAMP, apóio UNU/IDRC e UNICAMP.

Ciclos Longo$ e Prospectiva Tecnolbgica (Long Cycles and
'l'ncI1l1O1()I~ie;1.1. [H'OSpec ti ve) • Campinas,; Septernbe r 1984.
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AREA OF URBANENVIRONMENTAND DEVELOPMENT

LIST OF PUBLICATIONS/CEUR

1. ArlicJcs in journals, books and congressess

Gutrnan, P. (1987) Urban Growth and techno1ogica1 change in La t in

Arnerica. Cieites, vol. 4, nº 2, May, 137-161 pp.

finquelif'vich, S & Laurelli, E.(1988) Procesos de urbani.z8.cion y
., I

C:1IlIlJi <) 'I'(~cllo1é)gJco (IUrbanizatilon Proces~ Hnd 'l'echnolog.i (:;)1

Chanp;e). Medio Ambiente y urbanización, nº 22, fII!lrch. 33-39 p.

2. Textos para Discusión (Discussion Papers)

Gutillan, P. ( 1985) Re lac ionando escenarios económicos, tecnó1.og lcos

y alllbi en tales ('l'he re 1a t ionship be tween economic, techn() 1ogica1

and environmenta1. scenarios). ~extos para la discusión 06

~ari]ocne: Fundación Bari10che~ 34 pages).

3. DOCUIIIClll:OS internos (Internal Reports)

(~oti c. 1\. 8( F'i nque 1i ev J eh, ¡S. ( 1.988) Re1ac ion e s en t r.e e n 111 bi (")

(;r~cno1.ógi co y estruc dura urbana: el 6aso de Buenos Aires

('I'ecllnolog.i.ca1. change and ur'ban struc ture: the Buenos JI i res

f\lelTopotitan Area case) presented at the Seminal' on

'I''''chnological cllanges and Urban growth in La tin America (Buenos

Ai.r'es: PT.'\L/CEUn, 61 pages).

CoUc, (l.. (1988) 'l'ecnologla en la ciudad latinoafllerlcana: diagnóstico.

y estrategias (Urban technology in Latin American cities :

('v:l1.uation and proposals) (Buenos Álres: P'l'AL/CEUR, .31 pages). ,
~ .\ l.'.

, "



Gu trll8.n. P. (1987) Cambiotecnológi co y c rec imi en to urbano: una
agenda pata la investigación en Am~rica Latina (Urban growth

,:Ind techn01ogica1 change: An agenda for a research programe

in I..81;in America) presented at the Seminar "La inv(.~st;i.g::tci.ón

urbana en Arn~rica Latina: caminos recorridos y por recorrer".
Quito, 7-11 Sept. (Quito: PTAL/CEUR. 15 pages).

CoUc, A. & Finque1ievich, S. (1987) Urban Development 811(j

'l'('(~tlllolof~.i.cal Innoval:ion: 'rhe ..Case of Buenos Air'c;.;; Pf'(:~;(:nt;~d
at the XIV IHAS World Congress on Housing "Unnovation
in Sciences and Technology for the Future" Berlin, 13-17,. ,
oct. (Berlin: PTAL/CEUR, 25 pages) .

l-IOrlllan, H. (lYHJ) Proypcci~n de población y estimaciones de

l'equerimiento de vivlenda en America Latina y el Caribe

(1980-2025) (Population growth estimations and housing

d("manc!s in Latin America and the Caribes 1980-2025) (Buenos
Aires: PTAL/CEUR, 34 pages).



MEETINGS ORGANIZEDBY CEUH
WITHIN THE YPLA PROJECT

l. \.Jtld;:~ll('I' (111 "Ur'b:ltl f,,'owLh & 'l'ecIHlo.1ogica.1. Clwnf~(~1I 11f~1r1 :1,1,

Latln J\rllerican Countries of SoCial Sciences (CLJ\CSO).
/ill'::110S Air'es, June 22, 1987.

''"'-~/

U I(~

I

2. lnternational Symposium on urban growth and technological change

in Latin America. Held in Bu'enos Aires, May 3-5 1988
I

with attendants from Argentini, L.America, Europe and USA,

22 papers presented, 4 round t:ables, 110 participants.

PRESENTAT10N OF CEUR/TPLA PROJECTS

AT OTHER ACADEMICMEETINGS

1. lnl:cl"I::ltional 8yrnposiurn-Latin Arnerica population, resout'ces,
!:'nvj['onment, Quito, Ecuador July 1987.

? Tllt~f.t'll:ltionrtl. Syrnposiurn-Urban research in Latin J\rnerica, Qui t:r>;

¡;:cuac!or, September 19t1'7.

:l. XIV ,I.II.I\.S. vJorld Congres:::; on Housing: Innovation in ScierIccs

r1l1d Technology for the Future, ;SerU.n Oc tober 1987.,

I _
4. \'Jor:.;;lwp on ¡Vlun:i.ciU.ty Interventions University of Sao Paul0,

Al.l,l?;ust 198'7.

'j. Lnt:in American Cingress on housing for the horneless; Villa Carlos
Paz, Argentina, october 1987.

. ,
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IAREA ENVIRONMENT ANO DEVELOPMENT

LIST OF PUBLICATIONS GASE/FUNOACION BARILOCHE
I
I
I

ambiental
and ttle
A Crise
Present
Paulo,

,
'1l. Artigles_in journals, books and congressea
I

Galloptn, G.C. (1985) opJiones soc~ales y el futuro
de América Latina. (So~lal options
environmental futJre of Latin America~) In:
Presente e o Fut!uroda America Latina (The
Crisis and the FJture of Lhtin America) (Sao
CESP, pages 58-66).1 I

,,1Gallopin, G.C. (1986) ~roblemas!del futuro ecológico de
América Latina. (~roblems ~f the ecológical f~ture of
Latin America. ) 1 Boletín; de Medio Ambiente y
Urbanización Año 4,1 15:3-10 ,(Buenos Aires) .

I •

.1 ' '1Gallopill, G. (1987) Prospectiva ecológica de América Latina
(Ecological prospebtive of;Latin America). Realidad
Económica, Vol. 78!:55-83 (BUenos Aires).

I, ,
; i

Gutmall, P. (1987) Urbant growth and technological change in
Latin America. citles 4(2):; 137-152 (London).

j ~
Gallopill,G.C. (1988) pro~pectiva Ecológica de América Latina

y Revolución, TecnOlógica (Ecological Prospective for
Latin America andl Technological Revolution). In:
Proc. 111 Congre~o Latinoamericano sobre Políticos
científicas y Techológicasi"Ciencia y TecnologJél en
América Latina en e~ siglo X~I"; San José, COStélRica,
1~4 March 1988. '

Gallopín, G.C. (19HH) Las:;transforrliacionesde los ecosistemas
terrestres en Amética Latióa (The transformations of
terrestrial ecosys~ems ,in Latin America) . Seminario
Internacional "El Medio Ambiente entre la Política y la

, • 1", \ • •Economla. ContrlbuClones La~lnoamerlcanas y Europeas".
Fund. Konrad Andenauer. Mendoza, Argentina, 26-28

• • j,Aprl1 1988 (ln presp) .
I

GallopJn, G.C. (1988) E~ology and Technological Change in
Léltin America: alProspective view". InternéltiollélJ
Meeting: Prospective, Imp~ct Assessment and Social
Participation in I scientific and Technological
Development. CNPqYOAS, Rio1de Janeiro, Brazil, 24-26
May 1988 (in press): I

," , "..
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(198S) Grandes ecosistemas de Sudamérica.
ecosystems of South Ameri6a.} Proyecto PTAL.
para Discusión Fundación Bariloche/03: 116

Sanclloluz, L.A.; M.A. Damascos; G.C. Gallopin & 11.1'1.
Gazia (198S) Aprovechamiento de ecosistemas y rCCllrsos
Ilaturales renovables en América Latir];.l:Un <.l/la l.I~; J ~::

comparativo. (Ecosystem utilization and renewable.
natural resources in Latin America: A comparative
analysis~) Proyecto PTAL. Textos para Discusión
Fundación Bariloche/01; 70 pages.

Gazia, N.M.; M.A. Damascos & G.C. Gallop1n (198S) Aprovecha-
miento de ecosistemas y recursos naturales renovables
en América Latina: Estudios de caso. (Ecosystem
utilization and renewable natural resources in Latin
America: Case. studies.) ,Proyectb PTAL. Textos para
Discusión Fundació;nBarilocl;1e/02;.148 pages.

Morello, J.B.
(Great
Textos
pages.

Morello, J. H. (198S) Reflexiones sobre las relaciones
funcionales de los grandes ecosistemas sudamericanos.
(Reflections on the functional relations of the great
South American ecosystems.) ~royecto PTAL. Textos para
Discusión Fundación Bariloche/04; 50 pages.

Glltman, P. (1985) Interacción entre productores rur;.llr~~:.y
ambiente natural. (Interaction betweeh rural producers
and natural environment.) Proyecto PTAL. Textos para
Discusión Fundación Bariloche/OS: 57 pages.

,
Gutman, P. (l98S) Relacionando escenarios económicos,

tpcnológicos y ambiental¿s. (ReL..lLlons bet"-Jeell
economical, technological and environmental scenarios.)
Proyecto PTAL. Textos para Discusión Fundación
Bariloche/06: 34 pages.

Gallopin, G.C. (1985) Opciones sociales y el futuro ambiental
de América Latina. (Social options. and t.lle
environmental future of Latin América.) Proyecto PTl\L.
'l'extospara Discusión Fundación Bariloche/07; 13 pages.

Gross, H. (198S) DEDUC: sistema interactivo para el
procesamiento deductivo de conceptos verbales. Gui~
paro el usuario. (DEDUC: Interacti '10 systcmfor tl!o.
deductive processing of . verbal concepts. Uscr's
guide.) Proyecto P'l'AL.Textos para Discusión FUlldación
Bariloche/08: 69 pages.
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Gómez, I.A.; G.C. Gallopin & M. Gross (1985) Modelos de ia
productividad primaria neta. (Net primary productivity
rnodels.) Proyecto PTAL. Textos para Discusión
Fundación Bariloche/09; 52!pages.

Góme~, I.A. & G.C. Gallopin (1986) Distribución geogrjfjca
de la productividad primaria neta en los principalGs
ecosistemas Latinoamericanos. (Geographical
distribution of the net primary productivity in the
principal Latin American ecosystems.) Proyecto PTAL.
Textos para Discusión Fundación Bari10che/10; 21
pages.

Gutman, P. (1985) Cambio tecnológico, escenarios globales,
escenarios regionales. Una perspectiva ambiental.
(Technological change, global scenarios, regional
scenarios. An ehvironmenta1 perspective.) Proyecto
PTAL. Textos para Discusión Fundación Bari1oche/11;
30 pages.

Burkart, R.; B. Marchetti y J. Morel10 (1986) Grandes
ecosistemas de México y América Central. (Great
ecosystems of Mexico and Central America.) Proyecto
PTAL. Textos para Discusión Fundación Bari10che/12;
87 pages.

Winograd, M. (1986) Comportamiento de los grandes ecosistemas
suramericanos: Ensayo de ,elaboración de los modelos
cualitativos. (Behavior of the great South American
ecosystems: An effort to e1aborate the cualitativo
models.) Proyectb PTAL. Textos .para Discusión
Jfundación Bariloche/13; 422 pages. 13 (Barí.loche:
GASE/PTAL, 422 pages).

3..Do.gllmentQ_sinternos (Internal Reports)

Gallopin, G.C. (1983) Ecological prospective in Latin
America. Forecasting the ecological consecuences of
<.llterntltivetechnological scenarios. Project Pr.opor;;ll.
(Bariloche: GASE/PTAL, 15 pages).

Gallopin, G.C. (1983) Impactos edológicos de las actividades
humanas en América Latina. Un emfoque sistémico.
(Ecological impacts of the human activities in Latin¡
America. A systernic approach.) Project Proposal. I

(Bariloche: GASE/PTAL, 9 pages).
Gallopin, G.C. (1984) Ideas preliminares

desde el punto de vista ecológico.
of scenarios from an ecological
Manuscript. (Bariloche: GASE/PTAL,

sobre escenarios
(Preliminary ideas
point o£ view.)
6 pages). .



Gazi~, N.M. (1984) Análisis de estudios de ~aso.
of case studies). Manuscript. (Bariloche:
15 pagE:~s).

(AnaJ.ysis
GASE/ PTM ..,

M. (1984) DEDUC. sistema
procesilmie.lIto deductivo de
Descripción del sistema de
Interactive system for the
concepts. Description of
Technical Report. (Bariloche:

interactivo
conceptos

computación.
processing of
the computing
GASE/PTAL, ..

piJ r;j (;1

verbales.
(DEDUC.
verbal.

system. )
pages) .

Gross, M. (1984) Prospectiva Ecológica en América Latina.
Modelos de la Productividad primaria neta. Sistema de
Procesa~iento PRODUC. 1. Guia' del usuario.
(Ecológical Prospective in Latin America. Net primary
productivity models. Processing system PROnUC. 1.
User's guide.) (Bariloche: GASE/PTAL, 19 pages).

Gutman, P. (1984) Propuesta para incorporar la problemática
del ambiente urbano en el Proyecto sobre Prospectivas
Tecnológicas en América tatina. (Proposal to
incorporate the problematic of the urban environment in
the Project on 'Technological Prospects in Latin
America.) Manusqript. (Bariloche: GASE/PTAL, 5

I l .~pages) . . .

Gutman, P. (1.984) Algunas ideas respecto de la interacción
tecnologia-ambiente para lbs escenarios de principios
del siglo XXI en América Latina. (Sorne i.de~s
concerning the interaction technology-environm'2nt for
the escenarios of'the beginning of the XXI century in
I,atin l\mprica.)M21PllScript. (Barilochc: GASE/P'J'JlL,7
pages) .

Sancholuz, L.A. ;M.A. Damascos; G.C. Gallopin & N.f-l.
Gazia (1984) Estado y uso de recursos y manejo de
ecosistemas en América Latina. (State and use of
resources and management of ecosystems il1 Latin
America.) Final Report. (Bariloche: GASE/P'J'AL, 73
pages) .

Damascos, M.A. (1985). Aprovechamiento de ecosistemQs y
recursos naturales renovables en América Latina:
Nuevos estudios de caso. (Ecosystem utilization and
renewable natural resources in Latin America.)
'l'ccimicalReport. (Bariloche: GASE/PTAL, 62 paqes).

Damascos, M.A. (1985) Revisión de la bibliografía de los
rpstantes grupos del Proyecto PTAL. Diotecnologia y
nuevos materiales. (Revision of the bibliography of
the remaining groups of the PTAL project.
Biotechnology and new materials.) Manuscript.
(Bariloche: GASE/PTAL, 21 pages).

..
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Gallopin, G.C. (1985) Problemas del futuro ecológico de
América Latina. (Problems of the ecological future of
Latin America.) Presentation in the Regional Seminar on
Global Habitability, Buenos Aires, August 5-8, 1985.
(Bariloche: GASE/PTAL, 11 pages).

Gallopin, G.C. (1985) Proyecto PTAL: Ideas acerca de la
integración de las diferentes áreas de investigación.
(Project PTAL: Ideas regarding the integration of the
different areas of investigation.) Manuscript.
(Bariloche: GASE/PTAL, 4 pages).

GASE (1985) Posibles efectos ambientales de las
tecnologias. (Possible environmental effects
new technologies.) Meeting in Bariloche, Apri]
1985 (Bariloche: GASE/PTAL, 3 pages).

nuevas
of the
26-27,

ecosistemas
great South
(Bariloche:

Gross, M. (1985) Escenarios socio-económicos de la
prospectiva tecnológica para América Latina. Un modelo
lógico preliminar. (Socio-economic scenarios of the
technological prospective for Latin America. A
preliminary 10gical model.)'Manuscript. (Bariloche:
GASE/PTAL, 56 pages).

Gutman, P. (1985) Technological change and the urban environ-
mento Manuscript. (Bariloche: GASE/PTAL, 6 pages).

Sancholuz, L.A. (1985) The functioning of Latin American
ecosystems. Manuscript. (Bariloche: GASE/PTAL, 4 pages).

Sancholuz, L.A. (1985) Memorias de la reunión de trabajo
sobre Prospectiva Ecológica en ~mérica Latin8.
(Narrative of the workshop on Ecological Prospective in
Latin America.) Internal Report. (Bariloche:
GASE/PTAL, 15 pages).

Damascos, M.A. (1986) Análisis del contexto ecológico global
(basado en información secundaria). (Analysis of the
global ecological context (based on secondary
information).) Technical Report. (Bariloche: GASE/PTAL,
43 pages).

Damascos, M.A. (1986) Superficie de los grandes
sudamericanos. (Surface area of the
American ecosystems.) Technical Report.
GASE/PTAL, 12 pages).

Damascos, M.A. (1986) Revisión de la bibliografía de los
restantes grupos del Proyecto PTAL (continuación).
Area Microelectrónica. '(Revision of the bibliography
of the remaining groups of the PTAL Project
(continuation) .. Area Microelectronics.) (Bariloche:
GASE/PTAL, 14 pages).



UC1ll1¿:H;COS, H.A. (1986) Consideraciones acerca de la tcorja
C02/cambio climático. Primera parte. (Considerations
on the C02/climatic change theory. First part.)
Hanuscript. (Bariloche: GASE/PTAL, 10 pages).

Gallopín, G.C. (1986) Proyecto Prospectiva Tecnológica para
América Latina. Area medio ambiente y (lp.s~rrollo. E]
modelo de simulación (versión pre"liminar). (Project
Technological Prospective for Latin America. Area
environment and development. The simulation model
(preliminary versión).) Technical Report. (Bariloche:
GASE/PTAL, 18 pages).

I

GASE (1986) Actividades productivas, medio ambiente y
desarrollo en" América 4atina (versión completa).
(Productive activlties, en~ironment ariddevelopment in
Latin America (cOmplete version).J Technical Report.
(Bariloche: GASE/PTAL, 157 lpages).

!

Gómez, 1. (1987) Superficie natural, alterada y
los grandes ecosistemas 'sudamericanos.
altered and cultivated surfaces in the
American ecosystems.) Technical Report.
GASE/PTAL, 8 pages).

cultivada en
(llatural,

great South
(Bariloche:

Gómez, l. (1987) Tierras cultivadas en América del Sur. Super-
ficies, producción y rendimientos. (Cultivatedsoils
in South. America. Surfaces, production' and yields.)
Technical Report. (Bariloche: GASE/PTAL, 12page~).

C;ómez,1. & G.C. Gallopín (1987) Potencial' 'agrícola en
l\llléd ca Latina. I (Agricultural potent la i ':.in ".Lat in
America.) Report. (Bariloch~: GASE/PTAL, 49 pa9~~).

: , .:l.S<lJ1choluz, L.A. con las contrlb,uclones de l. Gómez, \J.
Ruscll,M.A. Damascos y G. Iglesias (1987) Actividades
productivas, medio ambiente y desarrollo en América
Latina (informe final). ' (Productive activities,
environment and development in Latin America (final
report.).) Manuscript. (Bar.iloche: Gl\SE/PTAL, 83
pages) .

Sant'anél Diegues, A.C. (1987) Ecossistemas marinhos e sur¡
rJcgradacao na América do Sul, Central e CarÍ'be.
(Marine ecosystems and their degradation in South <lnd
Central America and the Caribbean.) Preliminary Report.1

(Bariloche: GASE/PTA~, 162 pages). 1
. I

Gallopín, G.C. (1988) Prospectiva ecológica de America Latina
y revolución tecnológica .. {Ecological prospe6tive of
Latin Americai and technological revolution.)
Manuscript.(Bariloche: GA~E/PTAL, 34pages).

!
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Gallopin, G.C. (1988) La6 transfoJma6iones de los ecosistemas
terrestres en Amé~ica Latida. (The transformations of
the terrestrial 'i ecosystéms in Latin,' America. )
Presentation in the International Seminar "El Hedío
Ambiente entre ¡la Po~itica y la Economia.
Contribuciones L&tinoamer£canas y Europeas" (The
Environment betwe~n the Politics andthe Economy.
Latin American a~d European contributio~s) t Mendoza,
Argentina, April 26-28, 1988. (Bariloche: GASE/PTl\L,14 pages). I I

I
, I

Gallopin, G.C. (1988) tcology a~d technological change in
Latin America: A prospective view. Presentation in
the International! Meetingi"Prospecti va, Aval iacao de
Impactos e Parti¿ipacao ~ocial no Desenvolvimento
Cientifico e Tecn¿logico" (~rospective, Evaluation' of
Impacts and Social Particip.ation in the Scientific and
Technological Dev~lopment.)lRio de Janeiro, May 24-26,
1988. (Bariloche:! GASE/PTAiL, 1,8pages). .

. ,ji'.
\'Jinograd,M. Memoria d~ la reuníOn Nuevas Tecnologías y el

Futuro Ecológico de América)Latina. (Narrative of the
meeting New Techndlogies anctthe Ecological Future oí
Latin America.) (B~riloche: ! GASE/PTAL, 13 pages).

I1 .
i :1Winograd, M. (1988) Es~imación de superficies y uso de las

tierras en los ecos~istemasd~ Suramérica, Centroamérica
y Méjico. (Estimat!ionof surface areas and utílizatioll
of soils in the ~cosystems¡of South America, Central
America and Mexido.) Intetnal Report. (Bariloche:
GASE/PTAL, 26 page~). i

:
,i jWinograd, M. (1988) C~asificaci~n de los ecosistemas de

Suramérica, Centro:américa ylMéjico por zonas de Vida.
(Classification o~ the ecosystems of South America,
Centro America and Mexicoiby life zones.) Internal
Heport. (Bariloche[: GASE/PTAL," 18 pages).
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AHEA ENVIRONMEN'r ANO OEVELOPMENT

SEMINARS

"ª~ ~ttgDgªDce ~t seminars withpres~ntation of res~~t.~
.0 f JJ10_J2rqjec'~

A Crise Presente e o Futuro de America Latina.
Annual meeting of the SBPC. Sao,Paulo, Brazil, 1984.

Regional Seminar on Global Habitability. Buenos
¡üres, Argentina, August 5..,.8, 1985. Columbia
Univers] ty, USA Fundacion Bariloche COlllCET
(National Council for Science and Tcchnology,
Argentina) .

Expert group meeting on impact of new and
emerging arcas of Science and Technology on Developing
Countries, Buenos Aires~ Argentina, 8-12 becember 1986.

"

Tenth Annual Scientific Conference "Alexander von
Humboldt". Sociedad científica Argentina. Buenos
Aires, October 2 1987.

'I'hirdLatinamerican Congress about scientific and
techllological policy. "Scienceand technology in Latin
America at the XXI Century". San José, Costa Rica. 1-4
March 1988.

Tnternational seminar. 'I'lJe ellvi.tolllllCllLlJetvir~en
politics and economics. Latinamerican. and europea n
cOlltributions. Mendoza, Argentina. 26....28 april 1988.
CIEDLT\ - Konrad Adenauer Fundati:on.

Reuniao Inte~nacional. Prospectiva, Avaliacao de
I'mpactos e Partic:ipacao Social no Desenvolvimiento
Cientifico e 'I'ecnologico. CNPq e OEA. May24-26 1988,
Rio d? Janeiro, Brazil.

hL_ ..l\ttel}ºi:Ulc~at seminars related to the prQjQct .
.¡

Seminar on Biote¿hnology ahct National Development
and Scminar on Agricultural production and Natural
Renewable Resources. April 14-18, 1986. Campinas, 8P,
Brazil.
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º...!...__ r.:1.~et:iJJ.gscoorctinated b~ASE'.

"
!

Hcgional meeting of
ecologists. Buenos Aires, Aug.

"

senior L<ltin
8-10, 1985.

American

Seminar on New 'l'echnologies and the EcologicaJ
Future of Llltin America. Bariloche, Nov. 9-12, 1907.

d. Attendance to the
COJ.llll] i t tee .

m~etings of the Executive

Call1pJnas,Brazil, 1-3 Aug., 1983.
Campinas, Brazil, 21-26 May, 1984.
Caracas, Venezuela, 4-8;Sept., 1984.
Campinas, Brazil, 26-30'Nov., 1984.
Mexico city, Mexico, 2 July, 1985. ,
Buenos Aires, Argentina,' 5-9 Nov., 1985 (hosted by
GASE/FB). ..
Campinas, Brazil, 7-10 April, 1986.
Caracas, Venezuela, 13-16 Oct. 1986.
Call1pinas,Brazil, 23-26 March, 1987.
Call1pinas,Brazil, 24-29 August, 1987.
Campinas, Brazil, 1-9 April, 1988.

1
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TRAINING ACTIVITIES

No special training activities were performed ill
rclation to the projec~. Postgraduate students restlQped
ttlcir research activities to include concepts developed
rOl it.
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AREA OF SCIENTIFIC AND TECHNOLOGICALCAPABILITIES

LIST OF PUBLICATIONS

SCIENCE AND TECHNOLOGYAREA/CENDES

l. AI'I~jcles ill journa1s, books and congresses

Baldel'r:,lIll:.1, R. (1987) Estado actual del esfuerzo de ID en fuclll~es

(\ I tet'nas de energía en Venezuela y algunas opciones pnr'r¡

su valor,L:¿ación (Current State' of the R and D Effor!.: in
~ I

/\ll:C1Tl,'lti.ve Energy SoLtrces in Venezuela and Some Ort:ion~~

for íts Improvement) (Caracas: Cuadernos del CE!'IIJES n° él).

De La e l'UZ 1 R. (1986) Venezuela en busca de un nuevo pae 1:0 S,Ó(:i.éll.

1\1l:er'nnUvas frente a la declinación del modelo socioecot1o-

mieo ac 1:\1<11 (Venezuela in Search of'a New Social Pae t.
Altenatives to the Decline of the Current Socfoeconomic Model).

Colloquium: Venezuela hacia el 2000. ILDIS-UNITAH-CE¡JDE~:;.

C::n'acas, November Published in! the book: Venezuela Haci.(l
I

e J ?OOU. desafi os. y opc 10nes (E~i torial Nueva Soc iedr.vJ- J r.,IJIS-
llf'lJ'J'Alj/P1WFAL, Caracas) pp. 247-268.

J a e 11 l' [\1 • IJ • (1987) Atencibn primaria d~ salud: estudio de las

li.'ndencias en la producción de conocimientos sobre el t('III:), y

;lll:t:] isi s de algunas experiencias en AmericaLatina (Prirn:u'y

HeaL!.:h Care: Study about theTrends in the Knowledge

I'rocluc tion about the ~ubjec t and Analysis oí' Sorne F.xper"¡ ellces
¡I

:in Latín America) (AVEDIS-CENDES, Caracas), 57 pp.

-Licha, l.. (1987) La ensenanza de la ingenieria. en Venezuela.

JnvesUgaclón o innovación? (The Teacning of Engineel.'i.t1,f'

ill Venezuela. Research or Innovation ?), Ciencia Académica

{'Il la Venezuela Moderna, H. Vessuri, edj tor (Fondo Edj I;rJr':i.al

Acta Científica Vehezolana, Caracas), pp. 77-102.

Plrela, A. (] 984) La ingenie;ria elé~t~ica y electrónica en la ; I
trayectoria del c~nbio tecnologico - Un estUQ10 de caso sob~e

~~
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Vcnp.zuf'la (Eletric and Eletron:Lc Engineering in l:tle
. ,: .

Trajec tory of 'I'echnological Cha¡;¡ge - A Case Study abou t~

VI'llc7,ucln), Ciencia 1\cadémica en la Venezuela f,1odern;.),

11• V (' ~~~~I , r' j, f2 eli l:o r ,( F o n elo J;; ti ¡Lo r i a 1 1\c 1:a e i en t: :i. f i e :)
VeMezolana, Caracas).

I'jt'(~l(l, 1\. (19B4) Aspectos,definil:orios de un programa nacjon:.1J

de desarTollo tecnológico e industrial en electrónica

(Dcfinil:ional Aspects of a Nati'onal Technological and

lnclustl'ial Developrnent Program:in Electronics) (InVe[3t..if~n.cion
y Gerencia ,vol 1, nº 3, JulY-September, Caracas) pp. 01c,J-151.

!
¡, I ,

Plas-Power, L (1987) La vision cierüificista de la infof'lTlé)t:icél:

el proceso de informatizacibn de la literatura sobre el

,'ul:ur'o. ('rhe SC.ientistic View of Infor'matics: The lnfOr'lll:li;iza-,

linn P,'occss of the L:l'Lcratur'c about the Ful:ure) (CUéHll't'11C'f';
d(,!. CE:NDE:S,nº 8, Caracas).

I

IIt'ngUa, IL (1984) La sociología en Vienezuela: institucionalL~;:lcibn

y cr'isls. El caso de la socJ.ología y la antropolog.ía f:~rl la

UCV (Socl010gy in Venezuela: Institutionalizat:ion and Crisis.

Tlle Ca~:;e of Sociologyand Anlhr'opol.ogy a.t {ICV), Cienci.,"l
/\(':](1('111.1(';1pn .la Venezuela ModcJ'tla, H. Vessuri, edt 1;01'

(Fondo Editorial Acta Cient:l.fica. Venezola, Caracas), pp . .I73-2f2.
i

Ik,YI'S, ,l. F. Ji SU!:?,.J. (1984) 1,:'1 compul;acJ.ón nTl VenezIJI).I:J:

evoluc.i.é)n de la actividad docente y de la investigación ';t'!

J;l UCV (Computer Science in Venezuela: Evolution oí'

'I"';lching and Research at UCV), Ciencia Académica en la

V('nnzuC'1:1 Moderna, H. Vessuri e~li tor (Fondo Edi torial

Acta Cientifica Venezolanat Caracas), pp. 103-134.
I .!

Hui?; Calder'on, H. (1987) El proceso de modernizacibn, los espr-~s.ia-

0I.i:'3tas y la prospectiva sociohi$tbrica (Modernization Pr'()Ce~3S,

Sp('cialists and SocioJÚstorical.Prospective) Cuadernos 'J(']

C~NnES, nº 8, Caracas).

. ..
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Texera, Y. (1984)' La blo.toeta en un conL:t!xto pcrlfcrico: la

1<~3cuela de Biología de la Universidad Centr'a.l de Venezuela
(Riology in a Peripheral Context: The Biology School of the

C('ntral University of Venezuela), Ciencia Academlca .en la

Venezuela Moderna, H. Vessuri editor (Fondo Editorial Act.a
Científica Venezolcull:l, [Car'acas) ,: pp. 47-76

'I'(,x(' 1';\, Y. (1 qH(;) [3io l:ecn01 ogi a y agricu1 tura. Cu J U vo de t.:(~.Ji. dos

ve[~eta1.es en Venezuela (Biotechnology nnd /\gr'icul tUl'e.

Plnnt Tissue Culture in Venezuela). Acta Cientifica
Venezolana, vol 37, nº 1, Caracas).

Texera, Y. y Di Prisco, M.C. (1986) (Editors). Biotecnologia:

Oportunidades para Venezuela (Biotechnology: Opportunities
11 .

[(l!' Vetw7.11ela) (Fondo Editorial. Acta Cientl.f.ica Venez()] ana ,
C::'ll'acas).

Ur i be, G. Y Lan del', E. ( 1987) Acció n s oc i al, e fe c t iv i dad s i mbó 1;.c a
y nuevos ámbi tos de lo poli tic o en Venezuela (Social Action,i

Syrnbolic Effectiveness and New Political Domains in Venezuela),

Conferencia Internacional XX Aniversario de CLACSO: "Identidad

L:\ tinoarnericana, Pre-Modernidad, Modernidad y Pos t-f'Jlodef'rljrJad",
1\111.'1108 Ai.res, october.

Vessur:i. 11. Y D:i.az, E. (19é\4) El desarrollo de la quimica

C¡'.'llliCica en Venezuela. ('l'he Developrncnt Oí' Sc:i.ent:Jfic

eh! 'IId s 1;t''y :i n Venezue 1a) 1 e i enc i a Académica en 1.a Verl(~zuc:l n

r'l (1 el e r na, H • Ves su l' i e di t o l'a , (F 6ndo Ed i t or i a 1 Ac t a (j i en t if i e a
V('IJr'zolana, Caracas), pages 305..;.350.

VeSSUJ'J " H. (J984) Qué investigar en A:méricH T,,'lt5rw.? (Wh:)f; r'(~~:c.:'c'r'ch

t o elo i n 1.:1 t i n Ame r i c a ¿ ), Ac t a C,ien t i f i c a Vene zo1éHlel, vol. :3S ;
n" 1, Car';lcas, pages 14'7-160.

Vcssur'i, 11. Y Djaz, E .. (1984) La formación del investigador 'cient:l.fico

b~slco a trav~s de los programas de becas. El caso de los

qUilll:iCOS (primera parte) ('I'he Training of the Basic nesearch
ScJentist Through Scholarship Prógrams. The Case. of the

Cllellllsts. 1"irst Part), C:y'l' (CONICIT Journal), vol. 2, nº 1" . .-
Caracas, pages 18-27.

;.1."
".!

.-,

(1.984) The Search for a Sc~entjfjc Community in Venezuela:"
from IsoJation to Applied Research. Minerva, vol. 22, nº 2,
prtges 196-2.35.

VeS$uri; H.

1 ':
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Vessur:i, 11. (1985) 'I'he Hec~ption ol' Modern Science in Venezuela.

Ct'oss Cultural Difl'usion ol' Science: LaUn America. J.J.

;;¿'lld8.rí:\ edi toro Syrnposiurn "Cr-oss Cul Lural TransrnJ.ssi'oll ol'

N~lluré'\l I<nowleclge and 11:s Social Irnplicat:.ions: LaUn Arn(~d.ca.
VO]. V, Acts of Lhe XVIII International Congress oí' "listory

of Scicllce, (Berkeley¡: Calif."
1

31 July - 8 August:), Cuadernos
dp Quiru 2 (Mexico, 1988).

Vessuri, H. (1986) Los roles culturales de la ciencia en los

paises subdesarrollados. (The Cultural Roles ol' Science .in

n('ve] op i.np; Cotin Lr j es ) , E1 Pe r f i 1 del a C1.ene i a e n A1I1e ri r, 0.,

J .. J. Sal daría ed iLor', ,i( Col ecc ión 'l'ex Lo y Con tex to, :JLlIC'I.',
Mexico), pages 7-17.

Vessuri, 11. (1986) Universities," Scientific Hesear'ch and the
National Interest in Latin America. Minerva, vol. 24, nº 1,
pages 1-38.

Vessuri , H. (1986) Prospec ti va Tecnológica (Technologicaf Prospec t ive) •

Pr'irner Seminario-Taller sobre Planificación de Ciencj;a y

'l'ecnolog;ia en América latina. (UNESCO-ILPES-CONICIT, Caracas).

Vessud, !l. (198G) L;:1 pUblicación científica y la capacirJrJfJ,

cLcntifica en América Latina (Scienti.fic Publishing and Lhe
Scienti.fic Capab.i.lity of Latin America). 11 Seminario

"Jorge Sábato" de po11t.ica CierH1fica y Tecnológica. (ConS~jo

d(~ Tnvpstigaciones Cient1ficas de Espa~a and DAS, Madrid).

Vessuri. 11.
;

(1987) La evaluhción de in capacidad cientffica de

I\r,,(~~riCél Latina ante el desafio1de las nuevas tecnologías. (The

Evaluation al' the Scientific C~pabi1ity of Latin America in

F'ace of the Cha11enge of the N~w Techn01ogies), Acta Cientifica

Venezolana, vol. 37, nº 4, Caracas, pages 351-362.
i

Vessuri, 11. (1987) La revista cientrfica periférica. El caso de
"Acta Ci.entÍfica Venezolana". '(The Peripheral Scienl;ific

Journal. The Case of "Acta Cient1flca Vcnc::ola") , Intercien-

cl:1, va]. 12, nº 3, Caracas, pages 124-134.

, "

,t



\lc~SSIJ I'j. 11.
i

(JSJe7) El procesÓ eleprofesionalización de 18 ciensi.8

I

\'C'11C'ZOl:.\tW: la Faculté~cJeleCiencias de la Un:iversldad CClIl:r'al
de Vene7,uela. (The Process of Professionalization of
VC/lc7.uelnnScience: 'rhe Science Faculty at lIJeUniver'sidnd
l~t' I 1 1.l' a 1. el(' Ven e Z 11e 1 i1.) • Q U1 P U, vol. 4, ti () 2, r-1 e x j e o, r ,1 ;l V _.

1\u í::u s t, p n ,f~e s ? r, ':\- ?8? .

Vessuri, H. (1987) 'rhe Social Study of Science in Latin America.
Social Studies ofScience, vol. 17, nº 3, pages 519-554.

Vessuri, 11. (1987) La orientación actual de la investigación
• i I

(' i (' t1 1 i f i (' :1 (' n e 1 1II \l ndon e t 11 él 1. • 'r r11p 1 J r.~n e i 1) n (~:::; P:J r' rJ. V(~t 11~7. I J ': I : I •

('rile Current Orientation of Scienctific Research in the
World Today. Implications for Venezuela). La Crisis del
Sector Ciencia y Tecnologia en Venezuela. Propuestas y
Posibles solu6iones. Libros y Monografías nº 1 (Asociación
para el Progreso de la Investigación Universitaria - APIU-UCV,
Caracas) pages 17-26.

Vessuri, 11. (1987) Nuevas relaciones entre cultura y sociedad?
La cultura cientifica en el futuro de Venezuela (New
Helationships between Culture and Society? The Scientific
Cl.ll t:ure 11'1 the Futurei of Vénezl;ela) Venezuela Ha(~i.a el
;.:'U!)U. Desafios y opci ones, J. A, Sil va Mietl(J1enacoo r'rj i /laLo r,
(l,jll('Va Soctedad - ILDIS-UNITAB-PROFAL, CaraCéJs),

, .
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2. Texto:".para Discusión (Discussion¡ Papers)

,
Avalosj l. y Viana, H. (~Y85) Bas~s para la elaboración de

indicadores de medición de la ~apacidad teclmológica (Bases
for Constructing Indicators of,Technological Capability),
Textos para Discusión nº 2, CENDES-UCV, Caracas, 54 PP.

BalderrwJli1,R. (1985) El potencial cient:1.fico-técnico venezolano
en '1Ili1ter'L a de fuen tes al ternas' de ene rgJ.a ('l'heVen8zue 1an
Scientific-Technolog1cal Potential in Alternative Energy
Sources), Textos para DiscuSió¡{ nº.4, CENDES-UCV, Caracas.

.1
I

'r' i
I

De Li1 e r'II?" R. (1986) La América Latina semi-periférica: un
d»to b~sico para la economla d~ la innovación y para el ejer-
e j e10 de prospec ti va (Semi-peri'phe ra1 La tin Ame rica: .A Gas ie
D::üurnfa!' the Economics of Innovation and for the Exercise
of Prospective Analysis), 'l'extospara Discusión nº 8;

CENDES-UCV, Caracas,
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Te x tos, par{J

"Que lque.s Reflec tiOflS a t.
i

and Soc ie ty: Reflec tions :1
Discusión nº 6, CENDES-UCV:

!
,¡
, '

,1 '
'1'
I

¡
,i

rnateriales en Venezuela:
¡ ,

potencial de i.nvest:l,gaclori y,

irl Venezuela: 'Assessmerlt of
'i

Cqpabili ty),
.1Caracas,
I
i
I

,¡ ,

()
,11984 La Ciencia de los
'1'e:i ()11 del a capacidad ar, tual y
rCk!3:ll'l'Qllo (Materials Seience

CIIlT(:~n t (Inri Potent:i.al H and O
'1

J)ü3cusir.)n nº 5; CENOEStUCV,

1"
, I
~ , ~l,

J. (1984) Inforrnatiqueiet Societe:
,1\

partir du Tiers Monde (~nforrnati6s
r' I

from the Third World), ~extos pata
'1Car'acas, :¡

LJcha, l.

~,:

. ~ , ¡
Pirela, A. (1985) La rnicroel,ctronicajen Venezuela: una posibilidad

de desarr'ollo tecnológtco ? (Mi~¡roe lect ronics in Venezue la /"

A Possibili ty of TechnÓlogical D[eveloprnent ?), Textos para
,1;

Discusion nº 7, CENDES-UCV; Caracas.
: '1 ::

'~ . f
1I

lUvera, M. (1984) La capacidad de ID en hierro, acero,

y materiales cer~rnicos len venezuLia (R and D Capability in
~'I 'IrolJ, S teel, Alurniniurn ¡iand Ceramd.c Materials in Venezuela);
I ,1

Textos para Discusión rlº 5, dENOfS-UCV, Caracas.
'1

Sutz,

. ji' \"'/;.,

•,

. i

r"

_;., I

; ~.

;1 '

'1,

i:.

J
1"

"1

, .. .

(1984 )The

ReS0arch in Latin

CEND~~-UCV, Caracas

Texera, Y. (1984) Contribuciohes al Es4udio de la Biotecno1ogf~ desde

uno Perspec ti va latinoa~ne~icana (:Contribu Hons to the st:u<;.:ly,

oí' l3iotechno.logy from ail':Latin Arn~rican Perspective), Textos
p:u'a Discusión nº 3, CEIiJDES-UCV,¡¡Caracas.

I1
!, ,¡

, 1, 1

Vessuri, 11. (19B4) La capacidad cienbíf¡ica de AmericaLatina y
l "

nuevas tecnologías (The rScientifib Capabi 1 i ty, of Latin
1 '1

and the New Technologie~), Textos para Discusión
, ~' ¡

CENDES-UCV, Caracas. .'

Vessur'i, H.
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(1986) Bases para la elaboración de:.
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for the Constructlon of

Viana, H.and
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rnicroelect~ónica (Bases

,. ~',~'~"Il:::t,~,it;_r~h
.'. -~' "

-:" ~n,ic'"f.::~.~,:~~
:14S"[,i.:-;

3 • Dooufllen tos in te rno s (I n te rnal Repo r.ts )'.: ;..f:~~'~~~j
} ..'t<'i;-~~:.;\~

J\l'v8llitls. H. (1987)'Indicadores;de capacidad tecnológica. ,,¡::t:,'i;!~:
Propuest.a de primer listado (Technological Capabillty .~:.",':{\'
lndicalors. First tist Prop~sal). (Caracas: CENDES-UCV,k,."
m¡.meo), 26 pages.

Al'valli ti s, R. (19H7) ,La capacidad,. tecnológica de los
,

industriales venezolanos. Ane,xo: Indicadores, para ,medir.

conductas empresa~iales y la ;tecnologia en Venezuela(Th

Technological Capabilltyof Venezuelan Industrial~Entrep'
J\nnex : Indicat:()rs of Measuriri:g Entrepreneurial Beh'avio~1

<:Illli''I'echno1og:y in Venez.ue la) .:' (Caracas: CENDES-UCV,
7 pages.
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(S I:udy abou t tlle VJabi 1.i tyof the Mode1 o f Endogenous
,

DeveloplIlcnl:.' Study about Socio-Institutional Headjustment).
, !

(e ;il élcas: CENDES-UCV,' lIIimeo), 1'7 pages.
"

i

(19U7) Heflexiones sobre las capacjcladcs tecnolé)f~ic:;l.S

d(~ la fuer'za. de trabajo y su vinculacJón con los lIIodelos

de gestion organizáciorial (Reflections upor] the Technological

Capabilities of the Labour Force and the!r Linkage with
the Mod~l of Organizational management) (CENDES-UCV, Caracas,
1111111eo),2'7 pages.

.J;]on, r.l.l!. (1987) Revisión- bibU,ográfica 'para evaluar los lorr,ros

ele la estrategia de atenclón primaria de salud, especialmente, .
,.

en A~~rica Latina. Resumen. (Bibliographlc Review for
"Assessing theAchievements ~f' ;ne Strategy of Primary H~alth

.<

Attention.' Summary) •. (C~NDES-UCV, Caracas, mimeo), 3~) pages.

Lícha, 1. (1987) Propuesta"metodologica para- la evaluación de la
"

c8pacidad ele gestión de las instituciones estatales .de ID en ,'; ".
; '! '.~\

el marco del proyecto: PTAL ~ üMethódologicalProposal for '.~.

Lile Eva1uation of Man~gement Cdpabili ty of Public H and D
, I

Institutions witllin t~e TPLA Broject) (CENDES-UCV, Caracas,
Ini meo, June).

.
. ~.

I' i('11;l, .l. (1987) Capacidad de gestión de la lnvestigacion y

Dr'~:;arro11o: el caso del Instituto de Ingeniería (H and [)
IlIrlll8gernenl: CapabiU.ty: the Case of tne InsU. tuto de. Ingen.i.et'ia),
«(~'-:Nn¡;;~';.lICV, C;ll'r:JCaS, mirneo), 20 par.;e[~.

l' r Ji I;;U\. 1\. (l !)8,n Dependenc ia tecnológic a ve rsus prospcc t:i.V;::I

b-.cnológica (Technological Dep~¡ndence versus 'fechnological

l)rospective). (CENDES-UCV, Cara~as, mimeo)

,
Pirela, A. (1986) La escuela latinoamericana del pensamiento economico

y social. CEPAL-Dependencia (T'h~ Latin American School of ;. '.'
.!

Fconorni c and Soc 1.al ~'hough t: 'ECLA-Depdendency) • (CEI'1lJES
'1 l"

UCV, Caracas, rnirneo) , ,79 pages .,1
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Uribe,G. (1985) Contribuci~n al Informe de avance del Areade
i í

Dinarnica Socioecon6mfba. : (Contribution to the Progress
'11 , ' .

Heport of the Area of Soc ioeconomic Dynamic s), ,,(CENDES-U~V,
'¡'l'.

Caracas, mimeo), 11 p~ges. 1
'i ¡"I

"'.;

"I J
S.ilvn. ¡V¡ichelcl1<l, J.A. (19i84) Los tihtereses estratégicos

il ijO

y la pt'oblemátlca del la-segur:tdad en el. ort1en lntel'n?-cionaJ
'r' ' :1, " " "

América Latina y Eur~pa (Global Str':ategic Interests; and ", " e '1

Securi ty Problerns in! the In ternational Order: La tin
' O'!l .~

::llle!EIH'ope). (CENDE~-UCV, cat¡aca$, mimeo).
i '1
:tt, ','1ir
,¡

Sut:z, J. (J. 985) Informe de avence de 1 proyec to: "Impac to ' soc iál, 'i,1 ,
de la informatica en¡America ~atina: la toma de.conciencia~ ..
ele los técnicos" (Progress Re'por't of the project: "Sociol'

Irnpact of IlIforlllatic~ in Lati~ America: the' awareness of '
i , ' ;1

tectlno .logis ts" ), (CE~'DES-UCV, .¡Caracas, mimeo).
If .' - .;:.',. , '

l' '1
I I

,Sut?, -1. (1985) Developpenlent et Iniformatique en Amérique Latine.
' '. ,1' ,

, Quel Developpement ?;I Quel Inf,prmatique? ,(Development C'

'Inforrnatics in Lati~America:.:¡ Which Developrnent? Vlhich;
Inforlll::ttics 7) (CENDES-UCV, Caracas, mimeo), 51,pages.

'i¡
, j

Sutz, J. (1986) La informJtizaci6n ~n el futuro de América
,1 I

Latina: una explorac~6n de ten~encias. (Informatizati6n in
'. lt-he futureof Latin America: anlr.xpl()raf~i0n 0f '1'renr:ls),
'! I

(CENDES-UCV, Caracas,~mimeo).

'., ..

:[

i i

lll'il'~'. C. (]CJH(;) Nuevos 1II0v-Lrnicnl:os soci,a]ps, I,njiflr) r:ocihl

alternativo y desarrollo cientJ~ibo-tecn016gico:al~unastesi
¡" , . «!

,pr'ospectivas(New Social Moveme!nts, A1ternative Social Tis"
, :1 ,1

::1l1dSc J en ti fic...:'I'echno~ogical Deivelopmen t: Sorne Prospee ti
,i 'i'

Theses), (CENDES-UCV, ¡Caracas, mimeo), 28 pages.
::. l'
F I

,r J
Uribe, G. (1987) Segundo ~nforme de] Avance.

Metodo16gicos. (Secon4 ProgresslReport.
.' ir~¡
Aspec Ls) t (CENDES-UCV,t Caracas,! mimeo) , .14: p,ages .. '",o

:1,: J :.,+ 'í f".: "," ~'
Vessul'l, 11. (1988) Evaluatiorl the Strehgths and Weaknesses' of

!I , ~ ~~. ",,:~ .. :

AllIerican Science. (DPC'r-UNICAMP:, mimeo) 39 pp.¡ . ,
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AnEA OF SCIEN'l'IF)C AND TECflNOLOGICAL CAPABILI'1'IF:S

'SEMINAHS

<J. ALLcnclance aL seminars wit:h presentation of results of the project
oI' related to the project:

y (~1.

C1.enti-

i,

,

1984.Caribe) UNESCO, Caracas,

Las Universidades Latinoamericanas y la Investigación
,1

fica y Tecnológica. Heuniónldel cornitiéConsultivo de CRESALG
I .l.(Ce'nl:roo He,r;j onal para la Educ:.ación Sup!erior en -J\méri ca La t:i. rl8,, . 1

~. .'

\Las nuevas tecnologfas y la,capacidad de investigación y

1984.

desarrollo en America latina.

de Guanajuato, Guanajuato, México,

Algunas] consideraciones de enfoque
,1

y 11Iélodo. Simpósio Internacional sobre Perspectivas de la politica
Científico-Tecnológica en América Latiha. Intercambio de Experiencias
Prospec ti vas: Comunidad Economica Europea-América Latina-Universidad ..:,.':

. ~':
1,'

Sc.ience, Téchnology and Third W?rld. 'l'owardsa Positive
'Ass('ssrncntof UnceI'tainty. SUrnrnerWorkshop on Science and Sociel:y.
Qu~cnls College, Oxford, Inglaterra, 1984.

L:l red JaUnoalllericana. Hacia un espac io regional de
- !i ¡

i"tlV('~~t'i.r.;)cJórl (>:i.~ntlfjca y "te~nológtca~ Ta.ller sotJ.r'c ,ES1':lJ(jj()r-; r"

,LalinoallICt'jcanosde Politica Cientffica y 'l'ecnolog:i.ca. CE¡JU!,:;~:;-
CONICIT-EA, Caracas, 1984.

FrolllTransfer to Creativi ty - 'I'heCul tural noles of Scienee
and 'l'eclltwlogyin Developing Countries;! Second Symposiurn on the

..~ 4,~_

'fo' ~.••

j-
. l.

Emergence of New So~ial Thought. The Formative, Moulds.
UNU-Prefectura de la Ciudad de Córdoba, Spainl 1985.

l_ ~.

'rhe Reception of Modern Science in Venezuela. Symposium on,J;?;t~:;~r,J
the '1'ratlsmissionof Natural Knowledge: 'Latin America,¡;VII Internat;i.<:>na,l'

,\

USA, 1985.Congr'pss o f Hj story of Se ience, Be rke ley,

. . . :

:" '~J ' •
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l'I:Uli r.i.(';1(.~ie)11 de C:iencla y :I'ecnologiéi en Amcd.ca Lé:lLina.
. I i

ILPES--CUNICI'l', Car'acas, Venezuela, 1986.
UIJE;~:;C()--

1,,1 pr'oducl;ividad de la investigación .lati.noarneri.cana. UI)

e s L\1 eH o d (" C a s o •

y l:ecnolé)gica.
11 Simposio Latinoamericano. de Poli tica CJenUfica

"ALPC y T - CES, Rio de Janeiro, 1986.

El papel de las instituciones cientificas en la socied~d.
Simposio sobre Las Instituciones en ka Historia de la Ciencia en
VC/l8ZUeJ él, XXXVI Convenc ión Anual de AsOVAC., Caracas,. 1986.

La revista científica perif~rica. Un caso latinoamericano>

Simpé)slo Las Publicaciones Científicas en America Latina. Asociación

INTEHCIENCIA - AsoVAC - Fondo Edl tor1 al Ac ta Cien d. fica Venezol ana
- APIU. Caracas, 1986.

Propuesta de la APIU para un Programa Nacional de Estimulo'a ~
la Investigación y Promoción de Nuevo$ Investigadores. Painel sobré"

! I
".?ii In Pr'opuesta del Sistema Nac¡ional de Apoyo a la Investigación y

. PrOllloc;ieHl de Nuevos Inves tig1aclores. Asoc i ac ión para el Progreso

deo In lnvesrigación Un.iversitaria - U~V, 37ava. Convención Anua.l
eJe flso'v'flC, 1986.

1'11 1;1 "i :~I.C)r'.i:lde .la C.iencia de, la Ciencia en Vr:~nc7.uela. T/a.v:) ..

Cambio y permanecia en los modelos de institucionalización.~'

de la actividad científica en Venezuela: el caso de la fíSica y
la t:'IlPI'gta nuclear en el IVNIC-IVIc.Simposio sobre Las Insl:i.tl.l~i.ones

~

Convencibn Anual de AsoVAC, Caracas, r986. .' j- •

Simposio sobre

i,
I

j"

"

In impacto moder'n.izadol:' de la ingenieria sani taria en

el CASO del INOS y de otras instituciones sanitarias. Simpósio .s0br~,

L;..1sInstLtuciones' AsoVAC,' Caracas, 1986. . ': "

, l' ,El INVESTI.y la innovacion tecnologica.
Instituciones ..•. AsoVAC, Car]acas, 198?>

. -'"
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1,,1 l'llhl ic;witHl C:i(~líl:¡'Cic~a y la:Capnc:id;vJ (~i(,t1l:irir:~;c1 ('11 (1IIIf:'r'lca
, I

L;)I il]:'. Ir ~"('l1liI1;lri.o "Joq.:r,ei ;.)::.!l)a\;o" de PoLi.t:ica Ci(:nt:íCir:::) .Y
• i ¡

'l'l'CI]() !n)',i (':1. ('ollGcjo de lt1ve'is\~i.[1ac:ior\l2S ClentÍf.ica:::; de ESPélí;;I-
1, ~.J '1

(1J;: ,'\. 1,1: Itil ' i(j. ~~P : li 11. .1.q 11 () •

¡'Jllcvas J'clac.i.OllS entre cultura'y sociedad? La cultuf'(;l

cj(:'¡J!.:.Lf.ica t~J.l el futuro de Venezuela. Coloqui: Venezuela hacia

el ;J()OCl. n(~safi Os y Opc iones. ILDIS-UNITAR-CENDES, Caracas, J.986.

Rl estado actual de los estudios sociales de la ciencia
en J\1I1(~rIcél Latina. Seminario Internacional Dinámica de las

i . ,

Di~,ciplin:ls Cipnt:i.LLcas en la Perifecia. Sociedad Latino,JlTler'.i.c::mD.
ele ¡lisl:oriil ele .la Ciencia y la 'I'ecnologia - CLACSO-IDRC, San ,José

Costa Hica, 1987.

Vellczuela en busca de un nueVo "pacto social. Alternativi:ls

t'rcrIl:e ::1 la decli.nación del modelo socioeconórnico actual. Color:]uLo:

Ver)(~7\10' l,l hac i él el. 2000.. Desafios y Opc iones.

e ;11';'1(: ;.l~';, 1 q f36 •

1 LD 1 S-UNI TAH -CE:rlf)ES

;I~:.~CleIJC1;:I~" B;~sicas en la prospecttva tecnológica par'él,

roro sobr'e la perspec'tiva de la Investigación

C.il'III.:ífi(,~1 en Venezuela y América latina para celebrar' el 70

I\lli."/('J'::~;ll'io de In Academia. Academia de Ciencias FSicas, fllat:':3rn;I.l;icas

.v I'J;lllll';\l('::~. Cru'acas, J.98B.

111Iiv81'::3icl;Hhcs y Desarr'ollo Ciend.fico y TeC'nnlógico (~n I\rw:r'i.ca
1,; II i 11: 1. 1\lgllll(J:: !'I'l.w.lcIII::l:., COIII;cxLua.le:3. J JI;; 11e u 1: tl L r' o (j (: 11 ( : (; l;r) r' (; ::l

Fllr'()!."~ (),:~ .v J ,8. ti I\Oélme r:Lc anos. UNICAMP, Carnpinas, 8r'asil, 1988.

CI;:rJl;I:~). C::¡I'acw::, Sep tember 19j8¿1.

i). r,l.:c Li 11[':8 coordinated by the Science¡ and Technology Area of CEJIlDES:

I
,1

TFYl.A EX(~cLlti ve Comrni. t",tee Meeting and Serninar on Scenarios.
;

"
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J\I.I y, 1 cliP.
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i\ln:/\ OF POLI'J'ICAL E:CONOMY OF SCIENCE AND 'J'ECHNOLOC;Y

DI;: l' FE,,- 11N/\ M - F 1;:~~l'

LU>']' 01' PUF3LICA'l'lOI'J~3

l. !\~J,.i.:::l~~::,in j.ourTlals, books and congresses

C:or'()llrl. 1,.8" C. Gon7.ales (1986) Hacia una pr'ospecUvél tecllol('íYic,':]

OlDI inoatllcr-icana (Towards a Latin American Prosp'ectivc).

['.k;dco. EI1:c;ayos, Vol. 11, nQ 8, pp. 3-9, DEP FE-Ur,I/\/,¡.

(l9fWr~)La instituc:ionalización para la politica c:ienl:J:.

fi e rl y tpcno 1ógi c a en America Lal ina: Opc iones y pe rS¡Jcc f:j V8.S.

(ltlr;t:il:ulinn;d,i7.a!::jon for Science and Technology Policy ;n

f,;I!in /\lll<"1',ica: Options ancl Projecls). Investigaciém econórriLca

COI'Oll,'), l..

1 B:J, ene 1'0-1113rzo pp .1.67-.1.97, FE/UNAM, M,éxico.

COI'OI);), L.. (l988b) Universidades y pol1tica Científica y Tecnológica.

(llll'i ve rsi 1- ,¡ (';s and Sc i ence and Techno 1ogy Po 1 i cy ). rv¡cx j(~n,

C~('rll-.ro ele Experirnentacion y Desarrollo para 18 forrn,3Ción

l t'l:llul(>gica/UNAM, (En E:dición).

(~or'()/l,'l, l., (1rH3f3c) r;ienc.ia y Tecnologia: El r'ol ele las univer'sid.'lcles.

(~:(' i l'IlCf' (11](J 'I'echnology: tlle role of univer'[c~:i. ties). J?r;\: i r3 f;r)

II,t:i VCl"s:i dad de México, en prensa

!\.(~11 i 1'1":, C. ( ] ()g/1) Los p r'ocesos de trabaj o e api tal:i s t:as con t:Cfll¡'(' t'rlneos:

1111:1 t'('vi~:(Hl bibJiogt'áfica. (Contemporany cr.~¡Ji,talJ~::;~: \'i'Jr'k

1 'bl' f' ') M' I.Jf")flfVJ-Df;,'I)F'F",,pl'C'C(~SSC,(:: ;,) )J, .J.ograp 11C reVlew. eXlCO: 1\ nnv.

'/:1[.1. (Cuardernos DEPFE; nQ 3)

CD~.3nlr'I:. [VI. (19U~)) Est:réltegJa cientifico-tecnológica a nJvel ~;ubl'e-

giutlal. Anil1isis de la experiencia Andina. (Scientific-'.l'ecnol-

osieRl Strategy at sub-regional level. Analysjs of the Andean
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F,,\'('r'L('11CC). fVlexico:

DFI'Fl':; nO. 7).

UN1\M-DEPF'E, jul :i.o S8p.

(1 q nG ) 1" t ,,'n y crecJ,.rnJcnl:o.',ne ,'r, " "
f'.J l' :, ,i t' o , Vol. I J, TI º 8 pp.'¿'/-111. UF:l'j'I< .. 'III!'!.1.

r:n "(lll:l • ( 1C¡i~/1a) Concer)tos económicos del progr'eso tecnol:'Jí~jcO.1. •

C t f 'l'ecllllologica1 Progress). M~xico:(l':conol1lic oncep o o

lINI\M-DF:PFE, agosto 37p. (Cuarlernos DF.PFF.. nº 1)

problerll:)~; •(1984b) Prospectiva en Am~rica Latina:l., •(:c r',"n:l •

C';',I'nc!:et,isticas y tendencias. (Prospective :in Latín I\rw'rLca:
1] f' t s 'tr'ends)., M~x.i.co: UNAM.-DFPFF. oct:l1bl""P"O) .(~Il1S.:ec :ure. ,

:'hp • (Cu3rdernos DEPFE; nº 5),

l~O "()It;). l.. (l 98L1e) r rospec ti va tecno1 ógica de los ene rge ti cos

(:,n 1\1pxico. (E:nergy 'l'ecnologica1 Prospectivpin fVToxico).

ri1É~xico: UNI\M-DEPFE, jUllo 95. (Cuadernos DE:PFr::; nº~~).

nl.:r, ()[,fl](l, ":. (lqElI1) Mél~odos prospectivos. (Prospncl:ive fvle!;hr)(J:';).

fVl(~'~~ico:UNAM-DEPFE:,ocl:ubre 26p. CU<;tc!f,rnos DEPF'F: n<J 1.1).

(1.D8
I
j) Carr.:icLer'i.znc.lón de .1.;.J actJv:irJa,cJ cj('jni:i f'J.r-.o-
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