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ABSTRACT

Cur r ent changes i n Lat i n Amer i ca i ncl ude t he abandonment of t he economi c pat t er n

of i mpor t subst i t ut i on, a gr owi ng openi ng of t he nat i onal economi es, a cont i nent al

wave of pol i t i cal democr at i zat i on, an appar ent economi c r ecover y f r om t he " l ost

decade" ( t he 1980s) , a gr owi ng soci al pol ar i zat i on, a wor seni ng of envi r onment al

pr obl ems, t he gr owi ng i nf l uence of t he mar ket , and t he most i nt ense ur bani zat i on

pr ocess on t he pl anet . The ai m of t hi s paper i s not t o di scuss t he advant ages or

di sadvant ages of t he pr evai l i ng economi c pat t er n, but onl y t o anal yze some of

t he possi bl e envi r onment al i mpl i cat i ons der i ved f r om t he way of i nser t i on of t he

count r i es of t he r egi on i n t he gl obal economy. The r egi on as a whol e i s r el at i vel y

wel l endowed i n t er ms of nat ur al r esour ces . Wi t h l i t t l e mor e t han 8%of t he gl o-

bal popul at i on, Lat i n Amer i ca has 23%of t he pot ent i al l y ar abl e l and, 10%of t he
! - ' cul t i vat ed l and, 17%of t he past ur es, 22%of t he f or est s ( and 52%of t he t r opi cal

` : f or est s) , and 31%of t he per manent l y usabl e f r eshwat er . I t has not l ess t han 3%of
t he wor l d r eser ves of f ossi l f uel and 19%of t he t echni cal l y usabl e hydr oel ect r i c

r Power .
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Regar di ng economi c gl obal i zat i on, t he gener al ar gument f r om t he envi r onment al

poi nt of vi ew i s not t hat i nt er nat i onal t r ade i s negat i ve and t hat aut ar chy i s desi r -

abl e, but r at her t hat a cer t ai n degr ee of r egul at i on i s necessar y t o r each a " sust ai n-

abl e f r ee t r ade . " The t echnol ogi cal aspect of gl obal i zat i on i s so i mpor t ant t hat i t
i s possi bl e t o speak of a t r ue t echno- economi c r evol ut i on or Knowl edge Revol ut i on

( see al so Chi chi l ni sky' s chapt er i n t hi s book) , l ed by mi cr oel ect r oni cs and t he i n-
f or mat i on t echnol ogi es, and accompani ed by a const el l at i on of devel opment s based

on new t echnol ogi es i nt ensi ve i n sci ence ( bi ot echnol ogy, new mat er i al s, newen-

er gy sour ces, nanot echnol ogy, et c . ) . Fr omt he poi nt of vi ew of t hei r envi r onmen-

t al i mpl i cat i ons, many of t he newand emer gent t echnol ogi es exhi bi t i nt er est i ng

di f f er ences wi t h t he pr evi ous t echnol ogi cal par adi gm. The at t r i but es of t he new

par adi gm havi ng hi gher st r at egi c i nt er est can be char act er i zed as ambi val ence,

f l exi bi l i t y, and knowl edge- i nt ensi vi t y . The t echni cal pot ent i al f or ecol ogi cal l y sus-
t ai nabl e devel opment i s hi gher t oday t han i n any moment of t he past . However ,

t he di r ect i on t owar d whi ch t he t r aj ect or i es of t he new t echno- economi c par adi gm

seemt o be movi ng suggest s t hat , unl ess Lat i n Amer i ca adopt s act i ve and sust ai ned

st r at egi es t o car r y out t he necessar y soci al , economi c, and t echnol ogi cal st r uct ur al

changes, t he ment i oned t echni cal pot ent i al i s l i kel y t o mat er i al i ze onl y i n t he most
advanced count r i es, wi t h t he r egi on r unni ng t he ser i ous danger of concent r at i ng t he

per ver se ef f ect s of t he t echno- economi c r evol ut i on .

Apr ospect i ve anal ysi s was car r i ed out , based on si mpl e si mul at i on model s of t he
ecosyst emi c t r ansf or mat i ons associ at ed t o l and use i n each of t he 18 maj or l i f e-

zones r epr esent ed i n Lat i n Amer i ca . Two basi c soci oeconomi c scenar i os wer e

def i ned by t he whol e r egi on : t he r ef er ence scenar i o and t he sust ai nabl e scenar i o .

The r ef er ence scenar i o suggest s t he t ype of envi r onment al consequences associ -

at ed wi t h l and use t hat an unr est r i ct ed and unr egul at ed openi ng of t he economi es

( i n t he cont ext of an absence or wi despr ead weakness of envi r onment al and soci al

pol i ci es) woul d have . The sust ai nabl e scenar i o shows t hat , f r omt he ecol ogi cal and

t echnol ogi cal poi nt s of vi ew, i t i s possi bl e t o change di r ect i on t owar d a much mor e

desi r abl e l ong- t er msi t uat i on, wi t hout t oo l ar ge di r ect economi c cost s . I mpl i cat i ons

of st r at egi c i mpor t ance f or t he sust ai nabl e devel opment of t he r egi on ar e i dent i f i ed .

I NTRODUCTI ON

At t he t ur n of t he mi l l enni um Lat i n Amer i ca i s br eaki ng away f r om i t s r ecent past .

The pat t er n of i mpor t subst i t ut i on i s gi vi ng way t o a gr owi ng openness t owar d t he

gl obal economy, and t her e i s an i ncr easi ng wave of pr i vat i zat i on and mar ket or i ent a-
t i on wi t hi n t he nat i onal economi es . Thi s economi c change i s t aki ng pl ace i n t he

cont ext of a cont i nent al wave of pol i t i cal democr at i zat i on, an appar ent economi c r e-

cover y f r om t he " l ost decade" ( t he 1980s) , a gr owi ng soci al pol ar i zat i on, a wor seni ng
of envi r onment al pr obl ems, and t he most i nt ense ur bani zat i on pr ocess on t he pl anet .



The si mi l ar i t y i n t he pat t er ns adopt ed by t he count r i es of t he r egi on ( except

Cuba, wher e economi c changes ar e never t hel ess al so happeni ng) has been at t r i b-

ut ed t o a gr owi ng r eal i zat i on of t he mer i t s of t he mar ket economy. However , t he

changes have been at t r i but ed by ot her s t o st r ong i nt er nat i onal pr essur es f r om t he

i nt er nat i onal or gani zat i ons, t he Br et t on Woods i nst i t ut i ons cr eat ed by t he i ndus-

t r i al nat i ons af t er t he Second Wor l d War .

Fr om ei t her per spect i ve, t her e i s an agr eement t hat t he pr ocess of economi c

gl obal i zat i on wi t hi n whi ch Lat i n Amer i ca i s evol vi ng i s one of t he most dr amat i c

devel opment s of our t i mes . Bet ween 1965 and 1990 wor l d t r ade of mer chandi ses

t r i pl ed, and t he gl obal t r ade of ser vi ces i ncr eased mor e t han 14 t i mes . Fi nanci al

f l ows r eached gi gant i c l evel s . Mor e t han a t r i l l i on dol l ar s ci r cul at e i n t he wor l d

economy ever y day. Thi s capi t al f l ow of f er s unpr ecedent ed oppor t uni t i es f or pr of i t ,

as wel l as f or l oss . At t he same t i me, however , gl obal f i nanci al mar ket s l eave even

t he st r ongest count r i es wi t h somewhat l i mi t ed aut onomy over i nt er est r at es, ex-

change r at es, and ot her f i nanci al pol i ci es ( UNDP, 1996 : 8) .

The ai mof t hi s paper i s not t o di scuss t he advant ages or di sadvant ages of t he

pr evai l i ng economi c si t uat i on, but onl y t o anal yze some of t he possi bl e envi -

r onment al i mpl i cat i ons der i ved f r om t he way of i nser t i on of t he count r i es of t he

r egi on i n t he gl obal economy. Lat i n Amer i ca has some of t he most pr eci ous r e-

mai ni ng envi r onment al r esour ces on t he pl anet and i s f ol l owi ng an accel er at i ng

pr ocess of r esour ce expl oi t at i on ( Sunkel & Gl i go, 1980 ; Gal l opi n et al . , 1991) ,

whi ch appear s t o i nt ensi f y wi t h gl obal i zat i on .

Fr omt he soci al vi ewpoi nt , t he i ndi cat or s of pover t y and unempl oyment i n Lat i n

Amer i ca, whi ch had been decr easi ng si nce t he 1950s, have been i ncr easi ng f r om

t he 1980s ( PNUD, 1989 ; ECLAC, 1995) . Al t hough dur i ng t he f i ve- year per i od 1990-

1994 some count r i es r egi st er ed pr ogr ess i n t hei r f i ght agai nst pover t y, ot her s di d not .

I n addi t i on, st ar t i ng f r om 1994, some wor r i some t r ends appear ed i n some of t he

count r i es ment i oned as successf ul above . Al so, t he r hyt hmand char act er i st i cs of t he

cur r ent economi c gr owt h cont i nue gener at i ng l ess empl oyment t han necessar y t o

pr oduct i vel y absor b t he gr owi ng wor k f or ce ( ECLAC, 1995) .

The i nci dence of pover t y i n t he r egi on i ncr eased 5% i n t he shor t per i od 1985-

1990 ( a per i od of " economi c r ecover y" - UNDP, 1996 : 60) . Mor e r ecent l y, ECLAC

( 2000) est i mat ed t hat t he number of househol ds i n pover t y decr eased f r om41%t o

36%bet ween 1990 and 1997, but t he absol ut e number of poor i ncr eased sl i ght l y .

The Wor l d Bank ( 2000) , usi ng addi t i onal dat a, r epor t ed t hat bet ween 1987 and

1998! pover t y, i n r el at i ve t er ms, r emai ned r oughl y const ant , but t he number of poor

r ose by about 20%( or 14. 5 mi l l i on) .

I n onl y 12 count r i es of Lat i n Amer i ca and t he Car i bbean was t he per capi t a i n-

come i n t he 1990s hi gher t han t hat obt ai ned i n t he past ; i n 22 count r i es of t he r e-

gi on, t he cur r ent i ncome l evel s wer e r eached i n pr evi ous decades, whi ch suggest s

an economi c decl i ne or st agnat i on . What i s mor e ser i ous i s t hat t he l at t er i ncl ude

mor e t han 85%of t he r egi onal popul at i ons ( UNDP, 1996 : 3) . The gr owt h of t he

r egi on i n r eal per capi t a i ncome was 2. 9%per year i n t he decade of t he 1960s, 3. 7%

i n t he 1970s, - 0 . 7% i n t he 1980s, and 1 . 0% i n 1990- 1993 ( UNDP, 1996 : 14) .
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I ncome di st r i but i on i mpr oved i n Col ombi a, Cost a Ri ca, and Ur uguay, and i t

wor sened i n Ar gent i na, Bol i vi a, Br azi l , Per u, and Venezuel a ( UNDP, 1996 : 17) .

I ncome i nequal i t y al so i ncr eased i n Mexi co, a count r y t hat qui ckl y l i ber al i zed i t s

economy begi nni ng i n t he mi d- 1980s . I n 1984, bef or e t he r ef or ms, i t s Gi ni

coef f i ci ent ( an i ndi cat or of di spar i t y) was 0. 43, but by 1992 i t had i ncr eased t o 0. 48 .

And i n Chi l e, one of t he most open economi es i n Lat i n Amer i ca ( and consi der ed

t o be an exampl e of success by many i nt er nat i onal f i nanci al or gani sms) , i ncome

i nequal i t y has been i ncr easi ng mar kedl y f r om t he 1970s . I n 1970 i t s Gi ni coef f i -

ci ent was 0 . 45, but by 1990 i t had i ncr eased t o 0. 57 ( Ber r y, 1995) . These negat i ve

soci al i mpact s have occur r ed whi l e t he r egi on adopt ed i ncr easi ngl y mar ket - dr i ven

economi es, whi ch has l ed many t o bel i eve t hat mar ket economi es can exacer bat e

economi c i nequal i t y and pover t y i n t he r egi on .

I t shoul d be poi nt ed out , however , t hat t he i ncr ease i n economi c di spar i t y i s not

uni que t o t he Lat i n Amer i can r egi on, but can be consi der ed a gl obal phenomenon

( WRI , 1996) . I ncome di spar i t y appear s t o have i ncr eased i n many count r i es t hat

opened t hei r economi es, whi l e t he mar ket has become a domi nant economi c i n-

st i t ut i on gl obal l y. For exampl e, i n t he l ast t hr ee decades, t he shar e of gl obal i n-

come by t he poor est 20%of t he popul at i on of t he Ear t h decr eased f r om 2. 3 t o

1 . 4%, whi l e t hat of r i chest 20%i ncr eased f r om 70%t o 85%. That doubl ed t he r a-

t i o of t he shar es of t he r i chest and t he poor est - f r om 30 : 1 t o 61 : 1 ( UNDP, 1996) .

The di f f er ences among t he devel oped and devel opi ng count r i es ar e movi ng, ac-

cor di ng t o t he l at t er r epor t , " f r om t he unj ust t o t he i nhuman. "

The gr owt h i n di spar i t y appear s t o be associ at ed, at l east par t i al l y, t o t he gl obal -

i zat i on of t he economy. The pat t er ns di f f er by r egi on . Sever al count r i es of East

Asi a became successf ul exampl es of expor t - dr i ven devel opment , combi ni ng f ast

economi c gr owt h wi t h l owi nequal i t y and a hi gh l evel of human devel opment . I n

cont r ast , many sub- Sahar an Af r i can count r i es have been i ncr easi ngl y mar gi nal i zed

by t he f or ces of gl obal i zat i on .

A si mi l ar phenomenon i s obser ved wi t hi n count r i es . For exampl e, by t he l at e

1970s Chi na began t o l i ber al i ze t he mar ket s, pr i vat i zi ng t he economy and openi ng

r api dl y t o t r ade and i nt er nat i onal capi t al s . I n 1979 i t s Gi ni coef f i ci ent was 0. 33

( smal l er t han i n any ot her count r y of East Asi a) . By 1988, i t had gone up t o 0. 38-

sur passi ng t hat of I ndonesi a and t he Republ i c of Kor ea . And i nequal i t y keeps i n-

cr easi ng, especi al l y i n t he coast al ar ea, whi ch i s t he most di r ect l y bound t o t he

wor l d economy ( Tabat abai , 1995) .

Fr oman envi r onment al poi nt of vi ew, t he det er i or at i on i n t he Lat i n Amer i can

r egi on seems t o be i ncr easi ng ( Gal l opi n et al . , 1991 ; Gal l opi n, 1995 ; PNUMA et

al . , 1990 ; CDMA- ALC, 1990 ; UNEP, 1999) . Al t hough t her e has been some r ecent

pr ogr ess ( par t i cul ar l y t he el i mi nat i on of economi c i ncent i ves f or def or est at i on i n

Br azi l ) , t he gener al si t uat i on cont i nues wor seni ng.

The quest i on addr essed her e i s : Howwi l l t he evol ut i on of t he gl obal i zat i on pr o-

cess af f ect t hese t endenci es of Lat i n Amer i ca? Do oppor t uni t i es exi st , wi t hi n t he

new cont ext , t o achi eve sust ai nabl e devel opment ? We wi l l ar gue t hat t her e ar e
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oppor t uni t i es t o t ur n t he t i de of envi r onment al degr adat i on. Si mpl i f yi ng f or t he

pur pose of t hi s di scussi on what i s a r at her compl ex i ssue, t hi s paper wi l l anal yze

t wo cont r ast i ng scenar i os, one t hat l eads t o posi t i ve economi c, envi r onment al , and

human out comes, suppor t ed by " t he Knowl edge Revol ut i on, " ' and anot her t hat

l eads t o l ower per f or mance on al l t hese count s .

Whi l e st udyi ng t he changes i n t he Lat i n Amer i can r egi on, i t seems wor t h t aki ng

i nt o consi der at i on t hat t hese changes t ake pl ace i n an i nt er nat i onal cont ext t hat i s

f ar f r om st abl e . Ther e ar e r el i abl e i ndi cat i ons t hat t he wor l d i s movi ng t hr ough a

wi despr ead per i od of t ur bul ence and change t hat coul d l ead t o a br eakdown of hi s-

t or i cal t r ends and t he emer gence of new possi bl e f ut ur es f or t he gl obal syst em.

Some of t hese f ut ur es ar e al ar mi ng, but ot her s r epr esent posi t i ve oppor t uni t i es . The

i dea has been advanced t hat t he wor l d economy i s movi ng t owar d st r uct ur al changes

t hat ar e so deep t hat t he onl y appr opr i at e met aphor i s t he concept of " punct uat ed"

evol ut i on, whi ch some cal l a " Knowl edge Revol ut i on" ( Thur ow, 1996 ; Chi chi l ni sky,

1996, 1998) .

Among t he pr ocesses pr opel l i ng gl obal change ar e:

The col l apse of t he Sovi et syst em, t he end of t he Col d War , and t he al most

uni ver sal expansi on of mar ket - or i ent ed economi es, al so af f ect i ng count r i es t hat

r emai ned Soci al i st such as Chi na, some ot her Asi an count r i es, and Cuba .

An unpr ecedent ed demogr aphy, wi t h a f ast - gr owi ng j uveni l e popul at i on i n poor

count r i es ( accor di ng t o t he Uni t ed Nat i ons, 97% of t he popul at i on i ncr ease

bet ween 1994 and 2015 wi l l occur i n t he devel opi ng count r i es ; Uni t ed Nat i ons,

1994) , and an aged popul at i on economi cal l y dependent on t he soci al secur i t y

syst em i n r i ch count r i es . The emer gence of t he " gl obal t eenager " ( Schwar t z,

1991) r epr esent s an enor mous pot ent i al f or ce of change, amount i ng t o about 2

bi l l i on member s by t he year 2000 ( i n a wor l d i ncr easi ngl y i nt er connect ed) and

whose behavi or i s unpr edi ct abl e .

The t echno- economi c r evol ut i on suppor t ed by knowl edge- i nt ensi ve t echnol o-

gi es, a r evol ut i on t hat i s t r ansf or mi ng not onl y t he pr oduct i on pr ocess but al so

t he soci al st r uct ur e, as wel l as gener at i ng a gl obal i nf or mat i on economy and

an unpr ecedent ed gl obal connect edness ( Chi chi l ni sky, 1996, 1998 ; Her r er a,

1986) .

The gr owi ng envi r onment al degr adat i on and t he emer gence of t r ul y gl obal

envi r onment al pr obl ems ( such as cl i mat i c change) .

The gr owi ng soci al pol ar i zat i on bet ween and wi t hi n count r i es .

The gl obal i zat i on and t r ansnat i onal i zat i on of t he economy, wi t h gr owi ng

i nf l uence of t he bi g cor por at i ons, t he cr eat i on of new commer ci al bl ocks, and

t he r el at i ve weakeni ng of t he nat i on- st at e .

' See, e . g . , Chi chi l ni sky ( 1996, 1998) , who has been awar ded a t r ademar k f or t he use of " t he Knowl edge

sol ut i on . "
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TWOGLOBAL SCENARI OS

Gl obal i zat i on i s a phenomenon t hat exceeds t he st r i ct l y economi c aspect s t o i n-

cl ude envi r onment al , t echnol ogi cal , pol i t i cal , and cul t ur al di mensi ons . I t can r e-

sul t i n r adi cal t r ansf or mat i ons of t he gl obal syst emi n t he next decades . One possi bl e

t r aj ect or y r epr esent s scenar i os of " bar bar i zat i on" char act er i zed ei t her by a wi de-

spr ead soci et al decomposi t i on and f r agment at i on, associ at ed wi t h hi gh pol i t i cal and

economi c t ur bul ence, or by an aut hor i t ar i an wor l d wher e t he r i ch mi nor i t y keeps

( or at t empt s t o keep) t he r est of t he popul at i on under condi t i ons of l owconsump-

t i on ( Gal l opi n, 1990a, Gal l opi n &Raski n, 1998) .

I n t he ot her ext r eme t her e i s a posi t i ve scenar i o ( a Gr eat Tr ansi t i on) wher e t he

emer gence of a new sense of gl obal sol i dar i t y, combi ned wi t h t he depl oyment of

t he pot ent i al of t he new t echnol ogi es and t he empower ment of t he ci vi l soci et y,

l eads t o a newpl anet ar y or der and qual i t at i vel y i mpr oved devel opment pat hs .

Whi l e i t i s not possi bl e t o pr edi ct t he f ut ur e, i t seems saf e t o pr edi ct t hat t he

" busi ness as usual " scenar i o, based on t he cont i nuat i on of t he hi st or i cal t enden-

ci es and wi t h i ndef i ni t e economi c mat er i al gr owt h, i s t he l ess l i kel y t o occur . I t ap-

pear s t o be i nt r i nsi cal l y unsust ai nabl e i n envi r onment al t er ms . The scenar i o f or Lat i n

Amer i ca t hat act ual l y devel ops, as wel l as t he way t he r egi on i nser t s i n t he gl obal

economy, wi l l be ver y di f f er ent dependi ng on whi ch gl obal scenar i o mat er i al i zes .

HI STORI CAL BACKGROUND I N LATI N AMERI CA'

At t he begi nni ng of t he cent ur y t he Lat i n Amer i can economi c syst emwas ent i r el y

based on t he pr oduct i on and expor t of pr i mar y pr oduct s, and hence hi ghl y vul ner -

abl e t o changes i n t he wor l d economy. The cr i si s of 1929, pr ol onged by t he Gr eat

Depr essi on and f ol l owed by Wor l d War I I , l ed t o ser i ous expor t const r ai nt s, f or c-

i ng t he count r i es t o r edef i ne t hei r devel opment pat t er ns . Thi s can be consi der ed

an i mmedi at e pr ecedent t o t he si t uat i on of t he r egi on at t he end of t he 20t h cen-

t ur y, i n whi ch about 70%of t he r egi on' s expor t s ar e st i l l r esour ces.

Al l count r i es ( wi t h t he except i on of Ar gent i na) wer e f or ced at some poi nt t o

suspend t he ser vi ce of t he f or ei gn debt .

Si gni f i cant envi r onment al changes t ook pl ace bet ween 1950 and 1980 . The most

i mpor t ant wer e ( 1) t he expansi on of t he agr i cul t ur al ar ea al l ocat ed t o shor t - cycl ed

cr ops, ( 2) i ncr ease of t he ar eas of per manent past ur es, and ( 3) r educt i on of t he ar eas

cover ed by f or est s and expansi on of t he ur bani zed ar eas . These envi r onment al

changes wer e due t o t he wi despr ead adopt i on of a newdevel opment model by t he

st at es of t he r egi on and t he emphasi s gi ven t o ur ban- i ndust r i al devel opment and

pr i vat e f or ei gn i nvest ment . Thi s was dr i ven by economi c gr owt h based on t he

expansi on of i nt er nal mar ket s, and was obt ai ned t hr ough i ndust r i al i zat i on pol i ci es

f ocused on i mpor t subst i t ut i on usi ng st r ong pr ot ect i oni st measur es, over val uat i on

2 Thi s br i ef hi st or i cal synt hesi s i s based par t i al l y on PNUMA- AECI - MOPU ( 1990) .
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of t he nat i onal cur r enci es, and f aci l i t at i ng i mpor t s of capi t al goods t o devel op t he

i ndust r i al i nf r ast r uct ur e . Thi s pr ocess gener at ed a r emar kabl e economi c bonanza,

al so r ei nf or ced by a gener al i mpr ovement of t he t er ms of t r ade of pr i mar y pr od-

uct s .

The newpr oduct i ve st r at egi es had a hi gh envi r onment al cost ; t he envi r onment

was subor di nat ed t o t he need t o accel er at e gr owt h . I n t hi s per i od t he l ar ge ci t i es

gr ew qui ckl y, as a consequence of t he empl oyment gener at ed by t he i ndust r i al

sect or and t he expul si on of l abor f r om t he r ur al ar eas wher e t he newagr i cul t ur al

t echnol ogi es, added t o pr obl ems of l and t enur e, di spl aced t he t r adi t i onal wor ker .

Mar gi nal ar eas gr ew ar ound t he ci t i es, and an i nf or mal ur ban l abor sect or ar ose .

Al so dur i ng t hi s per i od t he agr i cul t ur al f r ont i er unf ol ded, f undament al l y at t he

expense of t he f or est s . I n t he t r opi cal ar eas cat t l e r ai si ng expanded i n or der t o

r espond t o a sust ai ned ext er nal demand and t o t he i nt er nal demand of t he hi gh-

i ncome ur ban sect or s . Cat t l e r ai si ng gener at ed deep envi r onment al degr adat i on

due t o t he use of l and unsui t abl e f or t hat act i vi t y and t o t he col oni zat i on of f or est s

wi t h i nadequat e t echnol ogi es t hat l ed t o t hei r f ast det er i or at i on . I n addi t i on t o t he

envi r onment al cost s t her e wer e hi gh soci al cost s, associ at ed wi t h agr i cul t ur al mod-

er ni zat i on: di spl acement of t he t r adi t i onal pr oduct i ve syst ems r educi ng r ur al em-

pl oyment , expul si on of t he popul at i on, and soci al pol ar i zat i on .

What has been descr i bed so f ar i s r epr esent at i ve of t he model of i mpor t subst i -

t ut i on . The economy f el t t he ef f ect s of t he f i r st f l uct uat i ons of t he bal ance of pay-

ment s, t he publ i c def i ci t , and t he economi c per t ur bat i ons i n t he ear l y 1970s . Dur i ng

t hi s per i od t he devel opment st r at egy gener at ed a moder n, consumer i st , and ex-

por t - dr i ven soci al sect or and an i ncr easi ngl y mar gi nal l ow- i ncome sect or .

I nt er nal l y t her e wer e st r ong i nf l at i onar y pr ocesses and i ndebt edness due t o t he

use of ext er nal cr edi t t o devel op t he i ndust r i al and f i nanci al sect or s, l ow r edi st r i -

but i on, and aut hor i t ar i an non- el ect ed r egi mes t hat expel l ed many peopl e out of

t he syst emcont r i but i ng t o t he i mpover i shment and mar gi nal i zat i on of i mpor t ant

sect or s of t he popul at i on .

Ext er nal const r ai nt s wer e associ at ed wi t h t he r est r i ct i on of mar ket s i n t he i n-

dust r i al count r i es l eadi ng t o a r et r act i on of wor l d t r ade, a det er i or at i on of t he t er ms

of t r ade, t he unf avor abl e i nser t i on of t he r egi on i n t he i nt er nat i onal mar ket , t he

gl obal t echno- economi c r evol ut i on, and t he i ncr ease of i nt er nat i onal i nt er est r at es

wi t h enor mous i mpact on t he f or ei gn debt .

Fol l owi ng t he f i r st per i od, si nce t he mi d 1980s a newmodel spr ead i n t he Lat i n

Amer i can r egi on . The newmodel emphasi zed t he l i ber al i zat i on of t r ade, non- t r a-

di t i onal expor t s, and at l east i n some cases, f or ei gn exchange and f i nanci al l i ber al -

i zat i on . Si gni f i cant pr i vat i zat i on t ook pl ace i n many sect or s of t he r egi on . An ef f or t

t o at t r act f or ei gn capi t al was evi dent , as wel l as t he expansi on of t he t r ansnat i onal

compani es . I n many count r i es i nf l at i on decr eased dr amat i cal l y, and t he r at es of

economi c gr owt h, depr essed dur i ng t he " l ost decade" of t he 1980s, showed i m-

por t ant i ncr eases . As ment i oned bef or e, i nequal i t i es i ncr eased, and t he popul at i on

bel ow t he pover t y l i ne gr ew; t her e ar e i ndi cat i ons t hat t he economi es of t he r e-

gi on became mor e vul ner abl e . Sever al r egi onal f r ee t r ade agr eement s wer e cr e-
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at ed, such as t he Nor t h Amer i can Fr ee Tr ade Agr eement ( NAFTA) among t he U. S. ,

Canada, and Mexi co, and t he Sout her n Common Mar ket ( Mer cosur ) .

Lat i n Amer i can expor t s of mer chandi se gr ew at an annual aver age r at e of 3%i n

t he 1980s, and by t he end of t he decade t he r egi on at t r act ed ar ound a t hi r d of t he

pr i vat e f l ows of capi t al t o t he devel opi ng count r i es ( UNDP, 1996: 17) .

The envi r onment al ef f ect s of t he new economi c model f ol l owed si nce t he mi d

1980s ar e not st i l l compl et el y document ed or even under st ood. As many ecol ogi cal

pr ocesses unf ol d t hr ough sever al decades, t her e may be i mpact s t hat have st i l l not

been per cei ved . Some of t he cl ear est exampl es of t he envi r onment al i mpact s of t hi s

model ar e agr i cul t ur al i nt ensi f i cat i on of cash cr ops f or expor t , i n many cases i n unsus-

t ai nabl e f or m( as i n t he Br azi l i an cer r ado; da Si l va, 1994) , t he ext er nal i zat i on of en-

vi r onment al cost s t hat makes i t possi bl e f or t he soybean pr oduced i n t he Bol i vi an

agr i cul t ur al f r ont i er t o be expor t ed t o Col ombi a at l ower pr i ces t han t he Col ombi an

soybean ( i n spi t e of an exceedi ngl y l onger t r anspor t r out e) and t he di smant l i ng of t he

i nf r ast r uct ur e ( wi r e f ences, wat er t anks) associ at ed wi t h t he r ot at i on bet ween cat t l e

and cr ops i n t he Ar gent i nean pampas, t hus shi f t i ng f r oma r el at i vel y sust ai nabl e pr o-

duct i on mode t o one t hat shows gr owi ng pr obl ems of envi r onment al degr adat i on .

ENVI RONMENTAL I SSUES I N LATI NAMERI CA

The r egi on as a whol e i s ver y wel l endowed i n t er ms of nat ur al r esour ces . Wi t h

l i t t l e mor e t han 8%of t he gl obal popul at i on, Lat i n Amer i ca has 23%of t he pot en-

t i al l y ar abl e l and, 10%of t he cul t i vat ed l and, 17%of t he past ur es, 22%of t he f or est s

( and 52%of t he t r opi cal f or est s) , and 31%of t he per manent l y usabl e f r eshwat er . I t

has not l ess t han 3%of t he wor l d r eser ves of f ossi l f uel and 19%of t he t echni cal l y

usabl e hydr oel ect r i c power ( Gal l opi n et al . , 1991) .

Thi s f avor abl e r egi onal pr of i l e masks, however , i mpor t ant i nt er nal di f f er ences .

Demogr aphi c pr essur e i s hi gh i n some of t he count r i es, and l owi n ot her s . Ther e

ar e count r i es i n whi ch t he cur r ent cr opl and and even t he pot ent i al ar abl e l and i s

scar ce i n compar i son wi t h t he pr esent popul at i on and t hat pr oj ect ed f or t he f ut ur e.

Lat i n Amer i ca as a whol e coul d onl y f eed about 40%of t he popul at i on f or ecast ed

f or t he year 2030, by usi ng a l owl evel of i nput s . Mor e t han hal f of t he Sout h Amer i -

can count r i es ( Bol i vi a, Chi l e, Col ombi a, Ecuador , Par aguay, Per u, Sur i name, and

Venezuel a) and pr act i cal l y al l Cent r al Amer i can count r i es shoul d sur pass t he i nt er -

medi at e l evel of i nput s ( equi val ent t o t he one used cur r ent l y i n t he r egi on) and 11

count r i es ( Ecuador , Per u, Sur i name, Venezuel a, t he Bahamas, El Sal vador , Guat e-

mal a, Hai t i , Jamai ca, Sant a Luci a, and Tr i ni dad/ Tobago) woul d not f eed t hei r popu-

l at i on of 2030 even usi ng a hi gh l evel of i nput s ( r ecal cul at ed f r omt he basi c dat a of

t he model FAO- FNUAP- I I ASA, 1984, by G6mez &Gal l opi n, 1995) .

Many and ser i ous envi r onment al pr obl ems exi st i n Lat i n Amer i ca and t he Car -

i bbean, as wel l as a number of not yet used oppor t uni t i es .

Al l anal yses of t he r ecent hi st or y of Lat i n Amer i ca i ndi cat e ver y hi gh and f ast

r at es of ecol ogi cal det er i or at i on, whi ch appear i n t he f or m of def or est at i on, deser -
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t i hcat i on, er osi on, and l oss of f er t i l i t y of soi l s ; agr i cul t ur al , i ndust r i al , and domest i c

pol l ut i on ; accumul at i on of wast es ; and gr owi ng vul ner abi l i t y t o l andsl i des, dr ought s,

and cat ast r ophi c f l oods ( Sunkel &Gl i go, 1980 ; Dour oj eanni , 1982; Gal l opi n, 1995) .

The pr obl emdoes not consi st of t he mer e t r ansf or mat i on or al t er at i on of t he nat u-

r al ecosyst ems, but i n t he modal i t y and r esul t of t hese t r ansf or mat i ons t hat i mpl y

a degr adat i on of t he ecol ogi cal base of t he pr oduct i on, a t r ue i mpover i shment and

dest r uct i on of t he r enewabl e nat ur al r esour ces and t he vi t al ecol ogi cal pr ocesses

of t he r egi on . Many of t hese al t er at i ons, such as deser t i f i cat i on and soi l er osi on,

ar e i r r ever si bl e i n pr act i cal t er ms . On t he ot her hand, t he envi r onment al pr obl ems

i n t he human set t l ement s ar e ver y ser i ous, and t hey ar e wor seni ng.

Ef f or t s have been made t o i dent i f y and pr i or i t i ze t he mai n r egi onal envi r on-

ment al t opi cs i n Lat i n Amer i ca ( CDMA- AL, 1990 ; Gal l opi n et al . , 1991) . The t wo

domi nant t opi cs at t he pr esent t i me ar e t hose associ at ed wi t h l and use and t hose

associ at ed wi t h t he ur ban envi r onment , i n t he f ace of whi ch t he ot her ones ( al -

t hough i mpor t ant i n t hemsel ves) become secondar y i n r el at i ve t er ms .

GLOBALI ZATI ON AND THE ENVI RONMENT

The gl obal i zat i on pr ocess, as al r eady i ndi cat ed, exceeds i nt er nat i onal t r ade and

i t s br oader economi c di mensi ons . Thi s ar t i cl e f ocuses on t he economi c and t ech-

nol ogi cal aspect s, i n t he bel i ef t hat gl obal i zat i on i s a phenomenon i nt i mat el y asso-

ci at ed wi t h t he t echno- economi c r evol ut i on .

Ther e ar e di f f er i ng vi ews on t he i mpact of i nt er nat i onal t r ade on t he envi r on-

ment . Some economi st s bel i eve t hat f r ee t r ade has a benef i ci al i nf l uence, because

t hey f or esee negat i ve consequences f r ompr ot ect i oni sm; see, e. g . , Repet t o ( 1993) .

On t he ot her hand, a st udy of t he envi r onment al i mpl i cat i ons of t he changes i n

t he expor t pr of i l e of ni ne count r i es of Lat i n Amer i ca and t he Car i bbean f or t he

per i od 1980- 1995 suggest s t hat t he openi ng of t he economi es i n t hese count r i es

r esul t ed i n an i ncr eased par t i ci pat i on of di r t y and nat ur al - r esour ce- i nt ensi ve sec-

t or s ( Schaper , 1999) . I n t hi s cont ext , i t i s of t en ar gued t hat t r ade l eads t o i ncr eased

economi c gr owt h, and t hat gr owt h i t sel f has a posi t i ve i mpact on t he envi r onment .

Thi s ar gument , whi ch i s devel oped f ur t her bel ow, does not t ake i nt o account t he

pr obl em t hat cer t ai n t ypes of economi c gr owt h gener at e, by t hemsel ves, envi r on-

ment al degr adat i on, and t he exi st ence of i r r ever si bl e envi r onment al damages ( as

i i i t he ext i nct i on of speci es) ( Eki ns et al . , 1994 ; Ropke, 1994) .

Those who pr opose mar ket r egul at i on ar gue t hat i nvest ment coul d move t o-

Wai d t he devel opi ng count r i es t hat of f er ed l eni ent l aws on envi r onment al use, wi t h

possi bl y negat i ve consequences f or t he envi r onment . However , usi ng exi st i ng dat a,

suppor t er s of f r ee t r ade have obser ved t hat i nt er nat i onal i nvest ment has not moved

pr ef er ent i al l y t o t hose devel opi ng nat i ons t hat become " pol l ut i on- heavens" ( e . g . ,

r ossman & Kr ueger , 1991 ; Lucas et al . , 1992) .
I n gener al t er ms, t her ef or e, t he f r ee compet i t i ve mar ket need not by i t sel f pr o-
ce i ncent i ves f or envi r onment al dest r uct i on al t hough, i n speci f i c ci r cumst ances,

wi l l
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i t coul d . Leavi ng asi de gener al pr i nci pl es on t he posi t i ve and negat i ve i mpact of

mar ket s on t he envi r onment , we wi l l concent r at e i nst ead on t he speci f i c ci r cum-

st ances pr evai l i ng t oday, i n or der t o el uci dat e t he act ual connect i on bet ween t r ade

and t he envi r onment .

We f ocus on t he speci f i c st r uct ur e of t r ade bet ween i ndust r i al and devel opi ng

nat i ons as i t i s t oday, and as i t has devel oped over t he l ast cent ur y and par t i cul ar l y

si nce Wor l d War I I . Cal l ed gener i cal l y " Nor t h- Sout h t r ade, " t hi s pat t er n consi st s

most l y of r esour ce- i nt ensi ve pr oduct s ( Chi chi l ni sky, 1994a, 1995, 1995- 1996, 1997 ;

Chi chi l ni sky &Heal , 1998) expor t ed by devel opi ng nat i ons t o i ndust r i al nat i ons i n

exchange f or capi t al - i nt ensi ve pr oduct s . A gener al l y accept ed vi ew i s t hat an ex-

pansi on of such a r esour ce- i nt ensi ve pat t er n of i nt er nat i onal t r ade can have damag-

i ng ef f ect s on t he gl obal envi r onment by i nt ensi f yi ng t he ext r act i on, expor t s, and

consumpt i on of nat ur al r esour ces .

Recent r esul t s have hel ped el uci dat e howt hi s pat t er n of Nor t h- Sout h t r ade may

have emer ged and devel oped, and howi t coul d be over come . One commonl y ac-

cept ed vi ew i s t hat t he pat t er n of t r ade we obser ve t oday coul d have emer ged f r om

hi st or i cal ci r cumst ances i n whi ch devel opi ng nat i ons, whi ch ar e i n gr eat measur e

agr i cul t ur al soci et i es, t r eat nat ur al r esour ces as " common" pr oper t y whi l e i ndus-

t r i al nat i ons, whi ch have compl et ed t he i ndust r i al r evol ut i on, t r eat r esour ces mor e

as pr i vat e pr oper t y ( Chi chi l ni sky, 1993, 1994) . Thi s wor k showed t hat when such

di f f er ences exi st i n pr oper t y r i ght s bet ween t he t wo r egi ons, i t l eads t o devel op-

i ng nat i ons speci al i zi ng i n r esour ce- i nt ensi ve expor t s t hat ar e sol d t o i ndust r i al

nat i ons at pr i ces t hat ar e bel ow r epl acement cost s . Under t hese condi t i ons, i t was

shown t hat an expansi on of t r ade ampl i f i es envi r onment al pr obl ems i n devel opi ng

nat i ons, as wel l as gl obal l y, t hr ough a gl obal ver si on of t he " t r agedy of t he com-

mons" ( Chi chi l ni sky, 1993, 1994) . When devel opi ng nat i ons ar e exposed t o l ar ge

i nt er nat i onal mar ket s f or i nexpensi ve and abundant nat ur al r esour ces f r omt he i n-

dust r i al nat i ons, t he ext r act i on of t hei r common pr oper t y r esour ces i nt ensi f i es and

deepens, l eadi ng t o l ower pr i ces and gl obal consumpt i on t hat exceeds ef f i ci ent

r esour ce use . Acase i n poi nt i s t he oi l mar ket , consi st i ng most l y of expor t s f r om

t he Sout h t o t he Nor t h . I n t hi s mar ket oi l sel l s at r el at i vel y l ow pr i ces l eadi ng t o

t he over use of pet r ol eumwor l dwi de, del ayi ng t he commer ci al i zat i on of al t er na-

t i ve cl ean t echnol ogi es and i ncr easi ng pr obl ems wi t h t he emi ssi on of car bon di ox-

i de i nt o t he at mospher e ( Chi chi l ni sky, 1994a, 1994b, 1995, 1995- 1996, 1997, 1998 ;

Chi chi l ni sky & Heal , 1998) .

Under t he speci f i c condi t i ons t hat pr evai l t oday, t her ef or e, t he st andar d assump-

t i on t hat count r i es can obt ai n mut ual benef i t s t hr ough speci al i zat i on and t r ade ac-

cor di ng t o t hei r compar at i ve advant age must be r evi si t ed . When r esour ces ar e

common pr oper t y i n t he expor t i ng nat i ons, a gener al l y accept ed condi t i on i n de-

vel opi ng nat i ons t oday, t he mar ket pr i ces of r esour ces ar e ar t i f i ci al l y l owgi vi ng an

i mpr essi on of r el at i ve advant age even wher e none exi st s ( Chi chi l ni sky, 1993,

1994) . I n such si t uat i ons some of t he f undament al pr emi ses f or ef f ect i ve mar ket

f unct i oni ng, namel y t he exi st ence of pr i vat e pr oper t y r i ght s i n al l t r aded goods,
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ar e not f ul f i l l ed i n t he r eal i t y. As st at ed by Dal y and Goodl and ( 1994) , i f mar ket s

wer e per f ect and capi t al wer e i mmobi l e i nt er nat i onal l y, t hen unr egul at ed t r ade i n

pr oduct s woul d be advant ageous f or al l nat i ons . But i n t he r eal si t uat i on pr i ces do

not gener al l y r ef l ect soci al and envi r onment al cost s' , and t he benef i t s f r om un-

r egul at ed t r ade may not be achi eved .

A quest i on t hat ar i ses i s whet her t he pr ocess of gr owt h and i ndust r i al i zat i on can

by i t sel f amel i or at e t hi s si t uat i on i n devel opi ng nat i ons . I t i s gener al l y ar gued i n t hi s

cont ext t hat gr owt h and economi c l i ber al i zat i on ar e good f or t he envi r onment be-

cause t he pr ef er ences of t he consumer s and t he st r uct ur e of t he economy change as

a count r y devel ops so t hat devel opment br i ngs new( of t en cl eaner ) t echnol ogi es and

t hat gr owi ng economi es can i nvest mor e easi l y i n envi r onment al i mpr ovement s .

Accor di ng t o t hi s l i ne of t hought , t he count r i es i n ear l y st ages of devel opment nec-

essar i l y concent r at e on basi c pr oduct i on and i mpr ovement s of t he i nf r ast r uct ur e,

accept i ng t he associ at ed envi r onment al cost . Thi s ar gument i s based on empi r i cal

cor r el at i ons bet ween envi r onment al degr adat i on and per capi t a i ncome ( al so cal l ed

" envi r onment al Kuznet s cur ves" ) , whi ch suggest t hat economi c gr owt h wor sens

envi r onment al condi t i ons unt i l a cer t ai n poi nt , but t hat at hi gher i ncome l evel s,

addi t i onal economi c gr owt h i s associ at ed wi t h an i mpr ovement of envi r onment al

condi t i ons ( WRI , 1996) .

Al t hough some such envi r onment al i ndi cat or s as access t o dr i nki ng wat er , ur ban

sani t ar y condi t i ons, and ur ban ai r qual i t y show an i mpr ovement wi t h i ncr easi ng

i ncome, ot her i ndi cat or s show a pr ogr essi ve det er i or at i on ( f or i nst ance, t he emi s-

si ons of car bon di oxi de and t he per capi t a pr oduct i on of ur ban wast es) . I n r eal i t y,

t he dat a show t hat t he Kuznet s cur ve i s val i d f or l ocal pol l ut ant s, such as ai r par -

t i cul at es, whi ch appear t o i mpr ove as t he count r i es achi eve hi gher l evel s of i ncome .

However , f or gl obal envi r onment al pr obl ems such as gr eenhouse gas emi ssi ons,

ozone depl et i on, and bi odi ver si t y dest r uct i on, t he connect i on bet ween i ncome and

envi r onment al qual i t y i s gener al l y r ever sed . The i ndust r i al nat i ons have by f ar t he

l ar gest negat i ve i mpact on t he gl obal envi r onment , t hr ough bi odi ver si t y dest r uc-

t i on, ozone depl et i on, and gr eenhouse gas emi ssi ons ( Chi chi l ni sky, 1994a, 1995,

1995- 1996, 1997, 1998 ; Chi chi l ni sky &Heal , 1998) . I n addi t i on, a subst ant i al body

of t heor et i cal and empi r i cal wor k shows consi st ent l y t hat t he i ncome el ast i ci t y of

demand f or envi r onment al asset s i s l ower t han one, whi ch means t hat poor er peopl e

t end t o spend a l ar ger par t of t hei r i ncome on envi r onment al qual i t y t han do r i cher

peopl e ( f or a r evi ew see, e. g . , B. Kr i st r 6m, 1996) . I t seems, t her ef or e, t hat t he

connect i on bet ween i ncome and t he envi r onment cannot be descr i bed i n si mpl e

t er ms' . Even i n t hose cases i n whi ch Kuznet s cur ves ar e appl i cabl e t o envi r on-

' Ot her r el evant anal ysi s of t he under l yi ng assumpt i ons and t he envi r onment al and soci al i mpl i cat i ons appear

i n Runnal l s and Cosbey ( 1992) , and i n t he speci al i ssue of t he j our nal Ecol ogi cal Economi cs ( Vol . 9, No. 1, 1994) ,

dedi cat ed t o Tr ade and Envi r onment .

' The envi r onment al Kuznet s cur ves, based on empi r i cal cor r el at i ons, do not t ake i nt o account t he possi bi l -

i r y t hat envi r onment al degr adat i on can har m t he possi bi l i t i es of f ut ur e economi c gr owt h, or t he possi bi l i t y t hat

par t of t he r educt i on i n pol l ut i on obser ved i n t he i ndust r i al i zed count r i es coul d be due t o t he t r ansf er of pol -

l ut i ng i ndust r i es t o devel opi ng count r i es, a pr ocess not r epl i cabl e by t he l at t er ( WRI , 1996) .
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ment al i ndi cat or s, i t woul d be expect ed t hat economi c gr owt h i n t hose count r i es

( and f or t hose var i abl es) wi l l cont i nue i ncr easi ng pol l ut i on, because t he gr eat maj or -

i t y of t he wor l d popul at i on has mean i ncomes bel ow t he i nf l ect i on poi nt s of t he

cur ves . On t he ot her hand, i t i s di f f i cul t t o ant i ci pat e t he i mpact on t hese cur ves of

economi c pol ar i zat i on associ at ed wi t h gl obal i zat i on ( i n ot her wor ds, what wi l l hap-

pen when and i f economi c gr owt h becomes negat i ve f or some gr oups and count r i es) .

The gener al ar gument f r om t he envi r onment al poi nt of vi ew i s not t hat i nt er na-

t i onal t r ade i s negat i ve and t hat aut ar chy i s desi r abl e, but r at her t hat under a var i -

et y of si t uat i ons pr evai l i ng i n t oday' s wor l d economy, whi ch i ncl udes a var i et y of

mar ket i mper f ect i ons, some mar ket r egul at i on may be necessar y t o r each a " sus-

t ai nabl e f r ee t r ade" ( De Bel l evue et al . , 1994) or a " bal anced t r ade" ( Dal y &

Goodl and, 1994) .

The t echnol ogi cal aspect of gl obal i zat i on i s of t en associ at ed wi t h a t hi r d I ndus-

t r i al Revol ut i on . Thi s i s al so cal l ed a Knowl edge Revol ut i on because i t i s l ed by

mi cr oel ect r oni cs and i nf or mat i on t echnol ogi es, and accompani ed by a const el l a-

t i on of devel opment s based on new t echnol ogi es t hat use sci ence and human

knowl edge i nt ensi vel y, such as bi ot echnol ogy, newmat er i al s, newener gy sour ces,

and nanot echnol ogy. Thi s newwave of i nnovat i on i s unf ol di ng at a ver t i gi nous pace,

and t he soci o- economi c changes associ at ed wi t h t he emer gence of t he economy

of i nf or mat i on i s l eadi ng t o dr ast i c t r ansf or mat i ons of human soci et i es, some of t hem

di f f i cul t t o i magi ne t oday.

The devel opment and di f f usi on of t he newt echnol ogi es i n t he r egi on have t he

pot ent i al t o pr oduce ver y si gni f i cant envi r onment al changes ( bot h benef i ci al and

det r i ment al , di r ect and i ndi r ect ) . I t i s possi bl e t o ant i ci pat e t hat such changes wi l l

gener at e i mpor t ant i mpact s on t he Lat i n Amer i can ecosyst ems, i mpl yi ng maj or

ef f ect s on t he ecol ogi cal sust ai nabi l i t y of t he pr oduct i ve act i vi t i es, al t er at i ons i n

t he subr egi onal wat er and nut r i ent cycl es, changes i n agr i cul t ur al yi el ds, di sappear -

ance of some ecosyst ems and emer gence of new ecosyst ems, changes i n t he eco-

l ogi cal suppl y of nat ur al r esour ces, and modi f i cat i ons i n t he l i mi t i ng f act or s and

ecol ogi cal const r ai nt s .

Di r ect ecol ogi cal i mpact s wi l l r esul t f r om usi ng new t echnol ogi es i n f ood, i n-

dust r i al , and ener gy cr ops ; expl oi t i ng newnat ur al r enewabl e and non- r enewabl e

r esour ces ; t he cr eat i on and di sper sal of new bi ol ogi cal f or ms ; and t he emi ssi on of

new subst ances i nt o t he envi r onment . An at t empt of i dent i f i cat i on of possi bl e di -

r ect ef f ect s appear s i n Gal l opf n ( 1995a) .

I ndi r ect ecol ogi cal i mpact s wi l l r esul t f r om soci al , economi c, pol i t i cal , and de-

mogr aphi c r ear r angement s associ at ed wi t h changes i n pr i ce and demand, i n t he

soci al or gani zat i on of wor k, i n t he syst ems of pr oduct i on, i n empl oyment , i n t he

i nt er nat i onal di vi si on of l abor , i n ser vi ces, and i n t he r el ocat i on of human set t l e-

ment s and i ndust r i es . I ndi r ect ecol ogi cal i mpact i nduced by t he di f f usi on of t he

new t echnol ogi cal wave i s l i kel y t o be mor e ext ensi ve and per vasi ve t han di r ect

i mpact .

Fr om t he poi nt of vi ew of t hei r envi r onment al i mpl i cat i ons, many of t he new

and emer gent t echnol ogi es exhi bi t i nt er est i ng di f f er ences wi t h t he pr evi ous par a-



di gm. The st r at egi cal l y i mpor t ant at t r i but es of t he new par adi gm can be char ac-

t er i zed as : ambi val ence, f l exi bi l i t y, and knowl edge- i nt ensi vi t y ( Gal l opf n, 1995a) .

Ambi val ence. I t i s cl ear t hat i nf or mat i on appl i cat i ons, mi cr oel ect r oni cs, and t el e-

communi cat i ons can be used t o cent r al i ze bot h i nf or mat i on and t he power of deci -

si on and cont r ol , but t hey al so have t he pot ent i al f or decent r al i zat i on of t he deci si ons,

t o i ncr ease par t i ci pat i on, and t o l i nk i sol at ed and r emot e ar eas ; bi ot echnol ogy can

f avor t he monopol i c concent r at i on of l ar ge- scal e agr i cul t ur al pr oduct i on or i t can

be appl i ed t o i ncr ease t he yi el ds of t he subsi st ence f ar mer s of smal l scal e .

Fl exi bi l i t y . The new t echnol ogi es al l ow ( pot ent i al l y) easi er adapt at i on and ad-

j ust ment t o t he l ocal soci al and ecol ogi cal condi t i ons ( an ext r emel y i mpor t ant as-
pect f or t he sust ai nabi l i t y of devel opment ) t han t he pr evi ous t echnol ogi es . The
i nf or mat i on t echnol ogi es make possi bl e ( and economi cal l y ef f i ci ent ) t he i mpl emen-

t at i on of newoper at i onal modes, such as " f l exi bl e manuf act ur e, " " t ai l or ed" or " on-

demand" pr oduct i on, and t he mi ni mi zat i on of st ocks ( " zer o i nvent or y" ) ; t hese modes

ar e i ncor por at ed i n t he r ecent concept s of r e- engi neer i ng of or gani zat i ons . Thi s l eads

t o t he scal e of t he pl ant becomi ng i ncr easi ngl y i ndependent of t he scal e of each
mar ket , and pr oduct i vi t y i ncr easi ngl y i ndependent of t he scal e of t he pl ant , wi t h
deep changes i n t he def i ni ng f act or s of compet i t i veness ( Per ez, 1986) . Thi s l ast el -

ement i mpl i es a ver y si gni f i cant di f f er ence wi t h t he pr evi ous par adi gm: i n many cases
t he new t echnol ogi es ar e not ( i nher ent l y) associ at ed wi t h economi es of scal e .

Knowl edge- i nt ensi vi t y . The newt echnol ogi es ar e gener al l y ( i n f act or pot ent i al l y)

much mor e ef f i ci ent i n t he use of ener gy and mat er i al s t han t he moder n t echnol o-
gi es or i gi nat ed i n t he post war per i od . They can be can qual i f i ed as " knowl edge-
i nt ensi ve" or " sci ence- i nt ensi ve" t echnol ogi es, r at her t han capi t al - i nt ensi ve,
ener gy- i nt ensi ve, or mat er i al - i nt ensi ve . The new t echnol ogi es ar e r educi ng t he
r at i o of r awmat er i al s/ pr oduct , ar e subst i t ut i ng mat er i al s ( a cl ear exampl e i s t he sub-
st i t ut i on of t he much mor e ef f i ci ent opt i c f i ber f or copper wi r e i n communi cat i ons ;

i nt er est i ngl y, t he mat er i al base of mi cr oel ect r oni cs i s si l i con, one of t he most abun-
dant el ement s on t he pl anet ) ; and t hey ar e i ncr easi ng t he ef f i ci ency of ot her pr o-
cesses ( t he case of el ect r oni c r egul at i on of f uel combust i on i n aut omobi l es) . Al l of
t hi s can cont r i but e t o t he cur r ent l y vi si bl e pr ocess of r el at i ve demat er i al i zat i on of
t he economy, t o t he conser vat i on of nat ur al r esour ces, and t o t he r educt i on of pol -
l ut i on per uni t of pr oduct i on or consumpt i on .

Bot h economi c gl obal i zat i on ( i n t he sense of t he el i mi nat i on of t r ade bar r i er s
among count r i es) and t he new t echnol ogi es possi bl y r epr esent el ement s of an un-
avoi dabl e st age i n t he evol ut i on of ci vi l i zat i on . These pr ocesses obvi ousl y have
t he° pot ent i al of gr eat l y i mpr ovi ng t he l i vi ng condi t i ons of t he popul at i on, t o sup-
por t t he r at i onal use of pl anet ar y ecol ogi cal and human r esour ces, and t o r educe
mi l i t ar y conf l i ct s . However , t he di st ance f r om pot ent i al t o r eal i zat i on i s a l ong
one. I n an asymmet r i c wor l d wher e i nequal i t i es cont i nue gr owi ng, t her e i s no
guar ant ee t hat t he pot ent i al benef i t s wi l l be obt ai ned by al l or by t he maj or i t y of
t he popul at i on . I t i s of t en ar gued t hat some soci al cost i s unavoi dabl e i n any hi s-
t or i cal t r ansi t i on, and t hat t r ansi t or y sacr i f i ces wi l l be compensat ed by a gener al
i mpr ovement . Agai n, t hi s may be so, but i t i s not guar ant eed . I n an asymmet r i c
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wor l d, t he r i sk of a monument al unnecessar y cost i n human suf f er i ng of t he t echno-

economi c t r ansi t i on i s hi gh, and t he r i sk of a consol i dat i on and accent uat i on of t he

i nequal i t i es dr i vi ng t o a " gl obal bar bar i zat i on, " as descr i bed i n Gal l opi n ( 1990a) and

Gal l opf n &Raski n ( 1998) , i s not negl i gi bl e .

Al t hough gl obal i zat i on has of t en hel ped gr owt h i n t he st r ong count r i es, i t has

bypassed t he weak ones . The shar e of wor l d t r ade f or t he poor est count r i es, i n-

cl udi ng 20%of t he wor l d popul at i on, has f al l en bet ween 1960 and 1990 f r om 4%

t o l ess t han 1%, and t hey r ecei ve a mer e 0. 2%of t he wor l d' s commer ci al l endi ng

( UNDP, 1996 : 9) .

The t ot al f l ows of capi t al t o t he devel opi ng count r i es t r i pl ed bet ween 1987 and

1994 . Thei r composi t i on moved mar kedl y f r om of f i ci al devel opment assi st ance

( ODA) and t owar d pr i vat e capi t al f l ows, whi ch i ncr eased f r om a par t i ci pat i on of

37%of t ot al f l ows t o 76%. I n r eal t er ms, ODAf el l 9%bet ween 1985 and 1993 . The

seven- f ol d expansi on of pr i vat e f l ows t o devel opi ng count r i es, f r om25 . 1 bi l l i on i n

1987 t o 172. 9 bi l l i on i n 1994, coul d be seen as compensat i ng t o some degr ee t he

f al l i n ODA. But pr i vat e f unds have gener al l y i gnor ed t he most capi t al - scar ce de-

vel opi ng count r i es, goi ng i nst ead t owar d t he semi - i ndust r i al i zed " emer gent mar -

ket s . " Of t he t ot al f l ows i n 1993, 68%went t o Ar gent i na, Chi na, Mexi co, Si ngapor e,

and Tur key. Di r ect f or ei gn i nvest ment ( whi ch not onl y pr ovi des f r esh capi t al but

al so cont r i but es hi gher t echnol ogi cal l evel s) i s al so concent r at ed : i t i s est i mat ed

t hat a r ecor d 37%( 84 bi l l i on dol l ar s) ar r i ved i n devel opi ng count r i es i n 1994. Near l y

40%of t hi s went t o Chi na . Anot her 24%went t o Hong Kong, I ndonesi a, Mal aysi a,

Si ngapor e, and Thai l and. By cont r ast , sub- Sahar an Af r i ca onl y r ecei ved 3. 6%, and

t he l east devel oped count r i es onl y 1%( UNDP, 1996 : 78) .

Fr oma hi st or i cal per spect i ve, i t i s i mpor t ant t o r ecogni ze t hat bot h gl obal i za-

t i on and t he Knowl edge Revol ut i on do not r epr esent ( by t hei r or i gi n) a t r ansi t i on

t o a newsoci al f or mat i on but a r evol ut i on t aki ng pl ace wi t hi n, and gener at ed by,

t he i ndust r i al capi t al i st soci et y. Thi s cur r ent pr ocess i s associ at ed wi t h t he emer -

gence of a neweconomi c, soci al , and cul t ur al pat t er n, whi ch can be i nt er pr et ed as

t he r esponse t o t he i nabi l i t y of t he par adi gm of r esour ce- i nt ensi ve i ndust r i al i za-

t i on t hat emer ged i n t he post war per i od t o i nsur e t he cont i nued and sust ai nabl e

economi c gr owt h i n t he i ndust r i al i zed count r i es .

Cer t ai n t endenci es have been obser ved, i ncl udi ng t he i ncr easi ngl y asymmet r i c

i ncome di st r i but i on bet ween soci al gr oups and nat i ons, and t he l oss of some na-

t i onal aut onomy of t hose count r i es i n whi ch t he l ar gest or gani zat i ons ( speci f i cal l y

s Nocht ef f ( 1987) pr ovi ded a l uci d anal ysi s of t he or i gi n, t r ends, and pr oven as wel l as l i kel y soci oeconomi c

i mpact s of t he cur r ent t echno- economi c r evol ut i on on Lat i n Amer i ca. Hi s anal ysi s concent r at ed on t he ° el ec-

cr oni c compl ex- ( mi cr oel ect r oni cs, i nf or mat i on sci ences, t el ecommuni cat i ons) , whi ch const i t ut es t he nucl eus

of t hat r evol ut i on ; however , t he mai n concl usi ons can be ext ended co ocher new t echnol ogi es . Those shar e

sever al i mpor t ant char act er i st i cs and i nt er act syner gi cal l y wi t h each ocher . Besi des, bi ot echnol ogy, new mat e-

r i al s, and t he new ener gy sour ces woul d t end t o subor di nat e t o t he t echnol ogi cal syst em cent er ed i n mi cr o-

el ect r oni cs ( Per ez, 1986) . I n gener al t er ms, t he mai n di r ect i mpact of mi cr oel ect r oni cs wi l l concent r at e on

ser vi ces and manuf act ur i ng, whi l e bi ot echnol ogy woul d af f ect most di r ect l y agr i cul t ur e, mi ni ng, and t he pr i -

mar y sect or i n gener al , and t he chemi cal i ndust r y. I n t hi s sense, t he devel opment of bi ot echnol ogy f i l l s a gap

l ef t by t he compl ex of i nf or mat i on t echnol ogi es ; bot h t echnol ogi es ar e compl ement ar y at sever al l evel s .
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t he t r ansnat i onal compani es and t he most power f ul st at es) do not have t hei r mai n

nucl eus of deci si on- maki ng, oper at i ons, and devel opment ( Nocht ef f , 1987) . To t hi s

we may add t he openi ng of t he ser vi ces sect or t o i nt er nat i onal compet i t i on, whi ch

l eads t o a cent r al i zat i on of t he power of t he t r ansnat i onal cor por at i ons, whi ch al -

r eady cont r ol about 70%of wor l d t r ade ( Dal y &Goodl and, 1994) . These t enden-

ci es ar e i n gener al negat i ve f or Lat i n Amer i ca and ar e l i kel y t o af f ect t he r egi on i f

t he cur r ent ( exogenousl y det er mi ned) t echnol ogi cal change cont i nues .

The cur r ent si t uat i on of Lat i n Amer i ca vi s- a- vi s t he gl obal i zat i on pr ocess and

t he new t echnol ogi cal r evol ut i on i s ver y di f f er ent f r om t hat of t he i ndust r i al i zed

count r i es . At t he same t i me t hat a mi nor i t y of t he wor l d popul at i on l i ves i n t he

" post - i ndust r i al " ci vi l i zat i on, i n Lat i n Amer i ca and t he Car i bbean t hr ee di f f er ent

t echnol ogi cal waves coexi st : t he new t echnol ogi cal wave, t he i ndust r i al r evol u-

t i on, and even t he agr i cul t ur al r evol ut i on ( l ar ge number s of peasant s sur vi ve at pr e-

i ndust r i al t echnol ogi cal and pr oduct i on l evel s) . As i ndi cat ed by t he Uni t ed Nat i ons

Devel opment Pr ogr am, one of t he r i sks of gl obal i zat i on i s t hat t he gr oups and peopl e

l east abl e t o adapt t o t he changi ng mar ket condi t i ons wi t h i t s newt echnol ogi es and

ski l l r equi r ement s wi l l be f ur t her mar gi nal i zed ( UNDP, 1996 : 103) . Thi s i s di r ect l y

appl i cabl e t o t he gr owi ng mar gi nal popul at i on of t he r egi on .

The gl obal envi r onment al i ssues wi l l sur el y r epr esent i n t he f ut ur e one of t he

mai n f act or s of i nt er dependence bet ween t he Nor t h and t he Sout h, and by t he

same t oken, a space f or negot i at i on6 bet ween t he i ndust r i al i zed and t he devel op-

i ng count r i es . By cont r ast , i n many ot her aspect s t he t echno- economi c r evol ut i on

f aci l i t at es an ever - i ncr easi ng aut onomy of t he advanced count r i es wi t h r egar d t o

t he wor l d i n devel opment and t he pl anet ar y l evel .

I t i s cl ear t hat any l oss of aut onomy by t he Lat i n Amer i can count r i es i n def i ni ng

t hei r pr oduct i on, consumpt i on and di st r i but i on pat t er ns, and i ncr easi ng concent r a-

t i on of power i n t r ansnat i onal cor por at i ons, woul d br i ng wi t h i t an addi t i onal weak-

eni ng of t he f eedback bet ween economi c act i vi t i es and ecol ogi cal det er i or at i on' .

Thi s coul d accent uat e a t endency t owar d t he over expl oi t at i on of some nat ur al

r esour ces, t he sub- ut i l i zat i on of ot her s, and t he ext er nal i zat i on of ecol ogi cal cost s

f r om t he l ar ge or gani zat i ons t owar d t he r egi on .

A scenar i o t hat r ai ses concer ns i s t hat t he new t echno- economi c par adi gm as i s

nowunf ol di ng coul d l ead t o cer t ai n di sequi l i br i umbet ween st r uct ur es of pr oduc-

t i on, gear i ng even mor e pr oduct i on t owar d expor t s and t owar d t he demand of

mi nor i t ar y hi gh- i ncome sect or s, wi t h pr essur es t o gener at e new demands and r e-

' For exampl e, one of t he negot i at i on ar gument s ( Gal l opi n, 1990b) coul d be di r ect ed t o t he i nt er nat i onal

openi ng o£ t he access t o t he new t echnol ogi cal devel opment s, t o f avor t he change of t he pr ocesses of i ndus-

t r i al i zat i on of t he devel opi ng count r i es, as a pr er equi si t e t o r educe t he gl obal ecol ogi cal i mpact associ at ed wi t h

gr owt h . The ar gument has l ogi cal val i di t y, i f i t i s consi der ed t hat t oday' s devel oped count r i es ar e f undamen-
t al l y t hose t hat consumed t he pl anet ar y ecol ogi cal pot ent i al , and t hat t he cur r ent degr adat i on of t hat capi t al
avi l l r est r i ct t he possi bi l i t y of gr owt h f or t he devel opi ng count r i es ( i f t hey ar e const r ai ned t o use t he t r adi t i onal

pat hs of " di r t y i ndust r i al i zat i on" ) . The i mpor t ance of wi de avai l abi l i t y of new t echnol ogi es i s r ecogni zed i n

Agenda 21 ( Chapt er 34) , but l i t t l e has been accompl i shed .

' Thi s f eedback i s essent i al f or t he st abi l i t y of t he i nt er act i ons envi r onment - devel opment ( Gal l opi n, 1980) .
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duce t he usef ul l i f e of dur abl e goods, t hus i ncr easi ng t he pr oduct i on of wast es"

and t he mar gi nal i zat i on of l ar ge sect or s of popul at i on .

The or i ent at i on of pr oduct i on t owar d non- essent i al consumpt i on goods and t he

obvi ous expl osi ve t endency t owar d t he i ncr ease of suppl y and di ver si t y of dur abl e

consumer goods cont r i but e t o gener at e an i ndef i ni t el y gr owi ng pr essur e on t he envi -

r onment and scar ce r esour ces di ver t ed t o non- essent i al uses' . Thi s i s mor e so

consi der i ng t hat t he t r ends do not f avor a t r ansi t i on t owar d col l ect i ve modes of

consumpt i on of t he goods and ser vi ces t hat al l ow i t , but r at her t hey exacer bat e i ndi -

vi dual consumpt i on, mul t i pl yi ng t he number of uni t s necessar y t o sat i sf y t he demand .

Acur r ent t r end appear s t o be t he decent r al i zat i on of i ndust r i al pr oduct i on, accom-

pani ed by cent r al i zat i on i n t he cont r ol of knowl edge gener at i on , " . I n t he case of mi -

cr oel ect r oni cs, t he i nvest ment s of t r ansnat i onal compani es i n t he r egi on woul d be

t hose dedi cat ed t o t he r eal i zat i on of pr ogr essi vel y l ess r emuner at i ve t asks and wi t h

smal l er t echnol ogi cal i mpor t ance, of t en adopt i ng t he f or m of " encl aves" wi t hout

l i nkages t o t he r est of t he l ocal pr oduct i ve syst em. I n t he ar ea of mat er i al s, t he ap-

par ent di r ect i ons of change ar e t he geogr aphi cal r el ocat i on of t he pr oduct i on of t r a-

di t i onal mat er i al s i n sear ch of compar at i ve advant ages i n t he cost of ener gy, or t o

t ake advant age of savi ngs i n t r anspor t cost s and t he f l exi bi l i t y gr ant ed by t he pr ox-

i mi t y t o t he sour ce. Anot her di r ect i on of change i s t he gr owi ng di ver si f i cat i on of t he

pl ant s i n t he devel oped count r i es i n t he ar ea of t he new mat er i al s, whi ch ar e mor e

sophi st i cat ed and appr opr i abl e .

The mai n i ssue i s t o avoi d t he t ype of l ocal i zat i on of i ndust r i es and ot her pr o-

duct i ve act i vi t i es t hat i gnor e t he l ocal ecol ogi cal const r ai nt s and t he envi r onmen-

t al adequacy of t he l ocal i zat i on of act i vi t i es, wi t h t he consequent wor seni ng of

envi r onment al pr obl ems . To avoi d a t r end t owar d t he r el ocat i on of i ndust r i es wi t h

hi gh pol l ut i ng pot ent i al t owar d t he devel opi ng count r i es, nor ms of envi r onment al

pr ot ect i on shoul d be i ncl uded i n t he t r eat i es of i nt er nat i onal t r ade . I t i s of cour se

possi bl e t hat some ecosyst ems of t he r egi on coul d be used by bi g or gani zat i ons as

space f or t est i ng new t echnol ogi cal devel opment s wi t h hi gh envi r onment al r i sk, or

t o expl or e compar at i ve advant ages of t he ger mpl asmor of t he l ocal ecosyst ems" .

Thi s r ef er s t o wast es associ at ed wi t h consumpt i on . As f or pr oduct i on wast es, t hey coul d possi bl y di mi ni sh

due t o i mpr ovement s i n i nput ef f i ci ency f aci l i t at ed by t he new t echnol ogi es .

On t he cont r ar y, t he pr oduct i on of basi c goods has a nat ur al cei l i ng det er mi ned by t he sat i sf act i on of t he

popul at i on' s f undament al mat er i al needs .

' ° What l ed Cel so Fur t ado t o ant i ci pat e t he possi bi l i t y of a t el e- gui ded dest i ny f or Lat i n Amer i ca ( Fur t ado, 1984) .

" Thi s i s not mer e specul at i on. Hi gh t echnol ogy has al r eady been added t o t he l i st of wel l - known cases of

phar maceut i cal exper i ment at i on usi ng t he human popul at i on of t he r egi on ( exper i ment al bi r t h- cont r ol met hods,

new dr ugs, et c . ) . The Wi st ar I nst i t ut e of t he U. S . , wi t h f undi ng pr ovi ded by pr i vat e or gani zat i ons ( Labor at or y

Rhone- Mer i eux, Labor at or y Tr ansgene, Rockef el l er Foundat i on) , cl andest i nel y car r i ed out an exper i ment i n

1986 i n empl acement s of t he Pan Amer i can Heal t h Or gani zat i on i n t he l ocal i t y of Azul , Pr ovi nce of Buenos Ai r es,

Ar gent i na. The exper i ment consi st ed of t he i nocul at i on t o cat t l e of a new genet i c r ecombi nant r abi es vacci ne,

obt ai ned by genet i c engi neer i ng. Thi s was t he f i r st t est i n t he wor l d of t hat vacci ne under f i el d condi t i ons . The

exper i ment was hi dden f r om t he Ar gent i nean gover nment and i t s sani t ar y aut hor i t i es, and, accor di ng t o publ i c

accusat i ons, bot h t he wor ker s who mani pul at ed t he i nocul at ed cows and consumed t hei r mi l k wi t hout past eur i z-

i ng, and t he popul at i on of Azul ( who consumed i t past eur i zed and mar ket ed) wer e not i nf or med . The exper i ment

was i nt er r upt ed by t he Ar gent i nean sani t ar y aut hor i t i es when i t s exi st ence f i l t er ed openl y. The case caused a

scandal i n t he U. S. ( sympt omat i cal l y, t he publ i c commot i on was much weaker i n Ar gent i na) . See Revi sr a Hnmor

No. 186, 187, 190 and 191, year s 1986/ 1987, Buenos Ai r es .
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I t seems cl ear t hat t he t echnol ogi es and pr oduct i on pat t er ns gener at ed by t he l ar ge

or gani zat i ons of t he i ndust r i al count r i es cannot be expect ed t o spont aneousl y adapt

t o t he needs and pot ent i al i t i es of t he count r i es of t he Lat i n Amer i can r egi on. Thi s

i mpl i es t hat t he newi mpor t ed t echnol ogi es coul d be poor l y adapt ed t o t he ecol ogi -

cal cycl es of t he l ocal ecosyst ems .

Anot her macr o ef f ect t hat can be expect ed f r om t he exogenous det er mi nat i on

of t echnol ogy i n Lat i n Amer i ca i s t he pot ent i al f or a l ack of " sensi t i vi t y" of t he

st r uct ur e of pr oduct i on t owar d t he endowment of nat ur al r esour ces i n t he coun-

t r i es of t he r egi on, gener at i ng t endenci es t o t he appl i cat i on of excessi ve pr essur es

on some r esour ces, and si mul t aneousl y t o t he negl ect or sub- ut i l i zat i on of ot her s .

The r at i onal i t y of t he bi g t r ansnat i onal compani es, as wel l as t hei r capaci t y t o

mobi l i ze capi t al i n t he pl anet ar y space, coul d i nduce l evel s of r enewabl e nat ur al

r esour ces use exceedi ng ecol ogi cal r egener at i on r at es, l eadi ng t o t he degr adat i on

of t he pr oduct i ve ecosyst ems and t hei r abandonment when t hei r pr of i t abi l i t y be-

comes i nf er i or t o t hat of al t er nat i ve pl aces on t he pl anet . The pr essur e t o expor t

and t o compet e i nt er nat i onal l y can r esul t i n st r ong st i mul i t o pr oduce i n i nappr o-

pr i at e l ands, as wel l as gener at e an i nt er nal compet i t i on wi t h t he l and dedi cat ed t o

t he pr oduct i on of basi c f ood cr ops .

The f undament al i nput f or t he new t echno- economi c par adi gm i s sci ence, i n-

cr easi ngl y i nt egr at ed i nt o t echnol ogy, t he t ype of sci ence t hat i s mor e di r ect l y

l i nked t o t he r equi r ement s of i ndust r i al soci et i es . The WTOconsi der s knowl edge

as pr i vat e pr oper t y i nst ead of as t he pat r i mony of humani t y, and i t f avor s t he pat -

ent i ng of ger mpl asmand l i vi ng or gani sms . Al l t hese f act or s cont r i but e t o decr ease

t he adapt abi l i t y of t he t echnol ogi es t o l ocal pot ent i al s and ecol ogi cal r est r i ct i ons

( except f or t hose t hat ar e speci f i cal l y desi gned t o be pr ogr ammed and adapt ed) .

The wi deni ng of t he i ncome gap bet ween t he advanced count r i es and t hose of

t he r egi on, and t he st r uct ur al t endency t o t he i mbal ance of t he r egi onal ext er nal

sect or , suggest s a possi bl e r el axat i on of t he nor ms of envi r onment al and ecol ogi -

cal pr ot ect i on and an accent uat i on of t he cur r ent t endency t o t he over expl oi t at i on

of t he pr oduct i ve ecol ogi cal base f or pur poses of expor t . Those t r ends, combi ned

wi t h soci al t ensi ons due t o gr owi ng t echnol ogi cal unempl oyment and r egr essi ve

i ncome di st r i but i on, ar e i nduci ng so- cal l ed " war economi es, " abandoni ng t he

envi r onment al ( and soci al ) obj ect i ves of devel opment . On t he ot her hand, i t i s pos-

si bl e t hat some r egi onal t r ade agr eement s woul d st i mul at e a r el at i ve homogeni za-

t i on of envi r onment al and soci al pr ot ect i on cr i t er i a . The r i sk i s, however , t hat t he

homogeni zat i on of st andar d be made " downwar d" r at her t han " upwar d, " r est r ai n-

i ng t he gr owt h pot ent i al of t he r egi on . As ment i oned bef or e, t he combi nat i on of

i nt er nat i onal mobi l i t y of capi t al and f r ee t r ade of pr oduct s st i mul at es an i nt er na-

t i onal st andar ds- l ower i ng compet i t i on ( i nst ead of i ncr eases i n ef f i ci ency) i n t he

name of r educi ng cost s i n or der t o at t r act capi t al ( Dal y &Goodl and, 1994) .

Ot her sour ces of concer n ar e t he t endenci es t o t echnol ogi cal unempl oyment ,

whi ch coul d l ead t o i ncr easi ng mar gi ni l i zat i on and mi ght even end up r ever t i ng, i n

some count r i es, t he cur r ent net mi gr at i on f r om t he r ur al t o t he ur ban ar eas, wi t h

ecol ogi cal consequences on t he r ur al envi r onment . I n addi t i on, t he t endenci es f or
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t he pol ar i zat i on of i ncome wi t hi n count r i es coul d f avor t he i ncr ease of ecol ogi cal

det er i or at i on associ at ed wi t h pover t y, as wel l as t hat associ at ed wi t h over - consump-

t i on . Fi nal l y, t he i ncr ease of t he " ver t i cal " connect i vi t y bet ween t he gl obal and

t he l ocal associ at ed wi t h gl obal i zat i on coul d have unpr edi ct abl e consequences . I t

appear s t hat i n many cases t he gr owi ng i nt egr at i on of t he wor l d popul at i on t o t he

mar ket s i ncr eases dependence f r om f act or s i ncr easi ngl y di st ant f r om l ocal cont r ol

( Gal l opf n, 1994) .

Cur r ent l y, smal l peasant pr oduct i on i s sensi t i ve t o di st ant f act or s oper at i ng t hr ough

subt l e channel s . An i ncr ease i n t he U. S. i nt er est r at es can t r i gger pol i cy changes

acr oss and al ong t he devel opi ng wor l d ( because t he cost s of ser vi ng t he ext er nal

debt ar e l i nked t o i nt er nat i onal i nt er est r at es) . Many of t hose pol i ci es di r ect l y af -

f ect t he l i f e of t he smal l pr oducer s, par t i cul ar l y t he subsi st ence peasant s . Thei r

changi ng act i vi t i es wi l l al so have envi r onment al consequences and t hus become

par t of t he envi r onment al i mpact s of t he oper at i on of t he i nt er nat i onal f i nanci al

syst em. Mal et t a ( 1988) anal yzed sever al causal chai ns oper at i ng at di f f er ent scal es

i n t he case of peasant agr i cul t ur e i n t he Andean r egi on.

Fr omt he envi r onment al poi nt of vi ew, t he consequences of t he i nser t i on of

peasant pr oducer s i nt o t he mar ket may var y dr ast i cal l y dependi ng on t he " eco-

nomi c r at i onal i t y" of t he pr oducer " .

Ther e i s anot her phenomenon associ at ed wi t h gl obal i zat i on and t echnol ogy t hat

has ver y deep syst emi c i mpl i cat i ons : i n hi er ar chi cal syst ems ( t hose cont ai ni ng com-

ponent s and pr ocesses t hat oper at e at di f f er ent l evel s of aggr egat i on. and space

and t i me scal es) t he l ower - l evel subsyst ems oper at e f ast er ( at a smal l er t i me scal e)

t han t he subsyst ems and pr ocesses bel ongi ng t o t he macr o l evel . Gl obal i zat i on i s

l eadi ng, on one hand, t o t he l ocal syst ems becomi ng mor e and mor e connect ed t o

t he gl obal syst em; and on t he ot her hand, due t o t he oper at i on of a gl obal net wor k of

t el ecommuni cat i ons i n combi nat i on wi t h newconcent r at ed deci si on- maki ng sys-

t ems oper at i ng at t he pl anet ar y scal e ( par t i cul ar l y t r ansnat i onal compani es) , t he

dynami cs of t he gl obal l evel i s becomi ng f ast er , i n sever al di mensi ons, t han t he

dynami cs of t he l ower l evel s ( Gal l opf n, 1991) . The consequences of t hi s unusual

phenomenon ar e t heor et i cal l y r i ch, but l ar gel y unpr edi ct abl e .

I t i s al so di f f i cul t t o ant i ci pat e t he envi r onment al i mpact s associ at ed wi t h t he

gener al r edef i ni t i on of compar at i ve advant ages because of t he possi bi l i t y of emer -

gence of new unsuspect ed advant ages, and t he pr obabl e mul t i pl i cat i on ( and i n-

cr eased vol at i l i t y) of t he number of f act or s t hat def i ne compar at i ve advant ages .

' z I n a case- st udy i n t he Ar gent i nean pr ovi nce of Chaco ( Gal l opf n & Bar r er a, 1980) i t was possi bl e t o ver i f y

t he coexi st ence of t wo economi c r at i onal i t i es i n t he same geogr aphi cal space . Most of t he pr oducer s t r i ed t o

maxi mi ze t he r at e of pr of i t ( capi t al i st r at i onal i t y) ; t he subsi st ence pr oducer s, however , sought t o mai nt ai n

const ant t ot al f ami l y i ncome ( r ur al r at i onal i t y) , a phenomenon or i gi nal l y det ect ed by A V Chayanov i n Russi a

( Chayanov, 1925) . As a consequence, t he r ur al capi t al i st pr oducer s i nt ensi f i ed t hei r expl oi t at i on ( i ncr easi ng

t he envi r onment al i mpact ) as a r esponse t o an i ncr ease i n t he pr i ce of t hei r pr oduct s, and di mi ni shed t hei r

act i vi t i es i n t he opposi t e case. The subsi st ence pr oducer s r eact ed i n i nver se f or m; t hey i ncr eased t he expl oi -

t at i on of t he l and ( and t hei r sel f - expl oi t at i on) when t he pr i ces went down, i n an at t empt t o mai nt ai n t hei r t ot al

i ncome. Thus, bot h t ypes of pr oducer s had opposi t e behavi or s, bot h per f ect l y r at i onal i n t he cont ext of each

obj ect i ve f unct i on .
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The r educt i on i n t he r el at i ve wei ght of wages i n t he newt echno- economi c par a-

di gm coul d r educe t he i mpor t ance of t he compar at i ve advant ages of cheap l abor ,

af f ect i ng t he pr ospect s of t he count r i es t hat based t hei r gr owt h on t hat f act or . I n

t he shor t t er m, however , gl obal i zat i on may r esul t i n a Nor t h- Sout h l abor compet i -

t i on, st i mul at i ng a t endency t owar d l abor - i nt ensi ve pr oduct s and pr ocesses ( Dal y

& Goodl and, 1994) . The r educt i on i n t he r at i o of r aw mat er i al s t o pr oduct , and

subst i t ut i on of mat er i al s, woul d af f ect mor e di r ect l y t he count r i es t hat based t hei r

pr ocess of capi t al accumul at i on on t hei r mi ner al or f or est r esour ces . The new t ech-

nol ogi es ( and par t i cul ar l y bi ot echnol ogy) ar e al r eady af f ect i ng t he t r adi t i onal agr i -

cul t ur al pr oducer s ( i n t he Nor t h as wel l as i n t he Sout h) , t r ansf er r i ng pr of i t s and

t he cont r ol of pr oduct i on and commer ci al i zat i on t o t he bi g chemi cal and phar ma-

ceut i cal t r ansnat i onal compani es and t he bi g t r adi ng compani es . I ncr eases i n ag-

r i cul t ur al yi el ds i n t he advanced count r i es ( f aci l i t at ed by t he new t echnol ogi cal

devel opment s) ar e r educi ng t he soi l and cl i mat i c compar at i ve advant ages, cl osi ng

t r adi t i onal mar ket s f or agr i cul t ur al pr oduct s of Lat i n Amer i ca, and i ncr easi ng i nt er -

nat i onal compet i t i on f or t hose pr oduct s f r om t he i ndust r i al count r i es .

NEWCOMPARATI VE ADVANTAGES?

28 9

Sever al compar at i ve advant ages coul d ar i se i n t he count r i es of t he r egi on, wi t h

di f f er ent envi r onment al consequences . The r ange i ncl udes t he advant ages r el at ed

t o t he access t o sour ces of cheap ener gy, t hose associ at ed wi t h t he r educt i on of

cost s of t r anspor t because of t he pr oxi mi t y t o t he sour ces of nat ur al r esour ces, t hose

of l ocal i zat i on gr ant ed by per mi ssi ve envi r onment al or sani t ar y l egi sl at i on ( a some-

what per ver se advant age) , and t hose of expl oi t at i on of t he l ocal ecol ogi cal or cl i -

mat i c condi t i ons or component s, among ot her s .

I n ecol ogi cal t er ms, t hi s changi ng mosai c of compar at i ve advant ages i n t he coun-

t r i es of t he r egi on coul d l ead t o a maj or i ncr ease i n t he pr essur e of expl oi t at i on

upon f r agi l e or r emot e ecosyst ems cur r ent l y unt ouched, t he abr upt val or i zat i on of

par t i cul ar ecol ogi cal el ement s or f unct i ons, and t he deval uat i on of ot her s, t he i n-

st al l at i on of new bi ol ogi cal f or ms and even ecosyst ems i n t he r egi on, et c . I n ab-

sence of soci al r egul at i on, t hese phenomena can r esul t i n t he over expl oi t at i on and

degr adat i on of t he r egi onal ecosyst ems, and i n t he l oss of t he t r adi t i onal compar a-

t i ve advant ages t hat coul d be associ at ed wi t h t hem.

The over al l ecol ogi cal pr ospect s t hat can be i nf er r ed i n t hi s r egi onal scenar i o
ar e somewhat di scour agi ng, al t hough t her e exi st some i sol at ed posi t i ve aspect s .
Yet somewhat par adoxi cal l y, t he t echni cal pot ent i al f or a sust ai nabl e management
of t he ecosyst ems, f or t he cont r ol , moni t or i ng, and mi ni mi zat i on of envi r onmen-
t al pol l ut i on, f or t he adapt abi l i t y of t he pl ant s and t echnol ogi es t o t he l ocal soci al
and ecol ogi cal condi t i ons, f or a spect acul ar i ncr ease i n t he pr oduct i on of sat i sf i er s
of human needs, f or t he di ver si f i cat i on of uses of ecol ogi cal r esour ces, and f or

ecol ogi cal l y sust ai nabl e devel opment , i s pr obabl y hi gher t oday t han i n any mo-

ment of t he past .
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However , unl ess Lat i n Amer i ca adopt s act i ve and sust ai ned st r at egi es- whi ch

ar e endogenousl y def i ned, and shar ed among soci al act or s and count r i es- t o car r y

out t he necessar y soci al , economi c, and t echnol ogi cal st r uct ur al changes, t he men-

t i oned t echni cal pot ent i al i s l i kel y t o mat er i al i ze onl y i n t he most advanced coun-

t r i es . Ot her wi se Lat i n Amer i ca f aces t he danger of concent r at i ng t he per ver se

ef f ect s of t he t echno- economi c r evol ut i on" .

Al t hough t he anal ysi s pr esent ed i n t hi s sect i on concent r at es on t he possi bl e r e-

gi onal ecol ogi cal ef f ect s of t he hi gh t echnol ogi es, t he i mpact of t he di f f usi on of

t echnol ogi es al r eady exi st i ng ( moder n) and of t he change of pr oduct s shoul d not

be under est i mat ed . Bot h phenomena ar e di r ect l y l i nked t o economi c gl obal i zat i on .

The r ecent hi st or y of Lat i n Amer i ca shows i mpr essi ve shi f t s of pr oduct s and t ech-

nol ogi es i n t he agr i cul t ur al sect or . Thi s i ndi cat es t hat t he ecol ogi cal ef f ect s of t he

new t echnol ogi es i n Lat i n Amer i ca wi l l not r epl ace t hose of moder n and " t r adi -

t i onal " t echnol ogi es, but r at her t hey wi l l be added t o t hem, at l east dur i ng t he next

decades .

ANALYSI S OF ALTERNATI VE SCENARI OS

The mul t i pl i ci t y of i nt er l i nked f act or s makes i t i mpossi bl e t o pr ovi de a det ai l ed

pr edi ct i on of t he f ut ur e envi r onment al i mpact of gl obal i zat i on on Lat i n Amer i ca .

I t i s, however , f easi bl e t o expl or e f ut ur e t r aj ect or i es r epr esent i ng al t er nat i ves t hat

seem pl ausi bl e on t he basi s of t he i nf or mat i on now avai l abl e .

I n t hi s spi r i t , a pr ospect i ve anal ysi s was car r i ed out , based on si mpl e si mul a-

t i on model s of t he ecosyst emi c t r ansf or mat i ons associ at ed wi t h l and use i n each

of t he 18 maj or l i f e- zones r epr esent ed i n Lat i n Amer i ca . The t i me- hor i zon consi d-

er ed was 50 year s, begi nni ng i n 1980 ( Gal l opi n, 1992, 1995 ; Gal l opi n & Wi nogr ad,

1995) .

Wi t hi n each l i f e- zone annual l and t r ansf or mat i ons ar e si mul at ed as si mpl e f unc-

t i ons of l and use, t he gener al pr oper t i es of t he l i f e- zone, and t he sel ect ed scenar i o .

Wi t hi n each l i f e- zone t he f ol l owi ng cat egor i es ar e di st i ngui shed :

" Nat ur al " : undi st ur bed ar eas wi t h pr i mar y veget at i on, but al so i ncl udi ng ar eas

t hat have been per t ur bed i n t he past and t oday have a veget at i on si mi l ar t o t he

or i gi nal one; " Al t er ed" : modi f i ed by human act i vi t i es ( f or est r y, shi f t i ng agr i cul t ur e,

r anchi ng, et c . ) wi t h coexi st ence of por t i ons of t he or i gi nal ecosyst em and second-

ar y veget at i on, and i ncl udi ng f al l ow f r om shi f t i ng and peasant agr i cul t ur e ; " Agr i -

cul t ur al " : ar eas annual l y sown and har vest ed, i ncl udi ng per manent and annual cr ops

and non- t r adi t i onal pl ant at i ons ( e . g. , coca and mar i j uana) ; " Gr azi ng" : ar eas wi t h

nat ur al or ar t i f i ci al past ur es, cur r ent l y used f or r anchi ng ; " Pl ant at i ons" : ar eas r e-

' 3 Even t he opt i mi st i c anal ysi s of P6r ez ( 1986) , who expl i ci t l y emphasi zed t he new oppor t uni t i es, r ef er r ed

mai nl y t o t he possi bi l i t y of openi ng new f r ee spaces f or medi umand smal l compani es, t o t he t echni cal pot ent i al

f or t he i mpr ovement of pr oduct i on, t he possi bi l i t i es f or decent r al i zat i on, f or new degr ees of f r eedom, t he

di ver si f i cat i on and adapt abi l i t y pot ent i al , et c . But al l t hi s i n a space domi nat ed by t he gi ant compani es . She,

t oo, si gnal ed t he unavoi dabl e necessi t y of new devel opment st r at egi es f or t he count r i es of t he r egi on.



f or est ed f or f or est expl oi t at i on or wat er shed pr ot ect i on ; " Wast el ands" : ar eas wi t h

sever e human- accel er at ed er osi on and deser t i f i cat i on pr ocesses wi t h i r r ever si bl e

changes i n t hei r st r uct ur e and f unct i on ( i t excl udes t he nat ur al deser t s) ; and " Ur -

ban" : ur bani zed ar eas ( essent i al l y ci t i es) .

Two basi c soci oeconomi c scenar i os wer e def i ned by t he whol e r egi on : t he r ef -

er ence scenar i o and t he sust ai nabl e scenar i o .

The r ef er ence scenar i o i mpl i es t he par t i al cont i nuat i on of t he economi c st agna-

t i on of t he 1980s, f ol l owed by a moder at e i ncr ease of r egi onal economi c gr owt h .

The devel opment pat t er ns r emai n t he same but wi t h a gr owi ng i nf l uence of gl o-

bal i zat i on and of t r ansnat i onal compani es upon t he economy. The new t echnol o-

gi es ent er i n t he r egi on exogenousl y. Ther e i s no si gni f i cant move t owar d t he

i mpl ement at i on of envi r onment al and sust ai nabi l i t y pol i ci es . The emphasi s of ag-

r i cul t ur al pr oduct i on i s on cash cr ops f or expor t , and secondar i l y on cr ops f or i nt er -

nal consumpt i on . The r ef er ence scenar i o al so assumes a gr adual r educt i on i n t he

advance of t he agr i cul t ur al f r ont i er i n t r opi cal ar eas, and a gener al i nt ensi f i cat i on

of l and use .

The sust ai nabl e scenar i o cont ai ns an emphasi s on endogenous deci si on- mak-

i ng by t he r egi on ' 4, and i t i ncl udes pol i ci es t o i mpr ove i ncome di st r i but i on,

i mpl ement at i on of act i ve sci ent i f i c, t echnol ogi cal , and envi r onment al st r at e-

gi es i ncl udi ng a move agai nst r esour ce- i nt ensi ve and t owar d knowl edge- i nt en-

si ve gr owt h ( Chi chi l ni sky, 1994) , and devel opment of newsyst ems of agr i cul t ur al

pr oduct i on . The mai n emphasi s of t he agr i cul t ur al pr oduct i on i s on cr op di ver -

si f i cat i on f or i nt er nal consumpt i on, and onl y i n second pl ace, on cash cr ops f or

expor t .

The gener al char act er i st i cs of t he t wo scenar i os appear i n Tabl e 1 .

Tabl e 1 . Gener al hypot hesi s i n t he scenar i os f or t he si mul at i on r uns .

Demogr aphi c gr owt h
Pr oduct i on

Aver age gr owt h of per

capi t a agr i cul t ur al yi el d

Ani mal car r yi ng capaci t y

( ani mal uni t s)

Annual har vest ed ar ea

Envi r onment al I mpact of Gl obal i zat i on on Lat i n Amer i ca

Sour ce: Gal l opi n & Wi nogr ad ( 1995) .

Ref er ence scenar i o

2. 2%i n 1980 t o 1 . 2%i n 2030

0. 5%/ year

1 %/ year

Fr om0. 6 UA/ Ha i n 1980 t o 1 . 2

UA/ Ha i n 2030

65%of t he agr i cul t ur al ar ea i n

1980, 75%i n 2030

Emphasi s on expor t cr ops;

secondar i l y, i n cr op

di ver si f i cat i on f or i nt er nal

consumpt i on and f or expor t

Sust ai nabl e scenar i o

2. 2%i n 1980 t o 1. 2%i n 2030

t he r ange of 0. 5 t o 1 . 2%a/ year

Wi t hi n t he r ange of 1 . 5

t o 2. 0%/ year

Fr om0. 6 UA/ Ha i n 1980 t o 1 . 5

UA/ Ha i n 2030

65%of t he agr i cul t ur al ar ea i n

1980 ; 85%i n 2030

Emphasi s i n cr op di ver si f i cat i on

f or i nt er nal consumpt i on and

expor t ; secondar i l y, i n expor t

cr ops

29 1

" Somet i mes cal l ed " sel f - r el i ance : t hi s denot es a capaci t y t o make aut onomous deci si ons, and i t does not
necessar i l y i mpl y aut ar chy.
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Al t hough t he scenar i os wer e not desi gned speci f i cal l y t o si mul at e t he ef f ect s of

economi c gl obal i zat i on, i t i s cl ear t hat t he r ef er ence scenar i o r epr esent s a mor e

passi ve at t i t ude of t he r egi on t owar d gl obal i zat i on, whi l e t he sust ai nabl e scenar i o

i mpl i es a mor e act i ve and dynami c at t i t ude .

The compar i son of t he cal cul at i ons under t he t wo di f f er ent scenar i os al l ows us

t o i l l ust r at e t he pot ent i al i mpact of gl obal i zat i on ( t oget her wi t h ot her var i abl es)

under ei t her a passi ve or an act i ve at t i t ude of t he r egi on .

Gi ven t he si mpl i ci t y of t he model s i n compar i son wi t h t he compl exi t y of t he

ecol ogi cal and soci al pr ocesses t hat ar e unf ol di ng i n t he r egi on, and t he i nher ent

uncer t ai nt i es i n t he avai l abl e pr i mar y and secondar y dat a, t he r esul t s pr oposed

shoul d be t aken as i ndi cat i ve and not as def i ni t i ve numer i c r esul t s or at t empt s of

det ai l ed pr edi ct i on . Some of t he r esul t s have been r evi sed based on l at er dat a

( Wi nogr ad, 1995a) , but t he changes do not change t he over al l f i ndi ngs .

The det ai l ed r esul t s of t he si mul at i ons f or each l i f e- zone per decade may be

consul t ed i n Gal l opi n ( 1995a) , Gal l opi n and Wi nogr ad ( 1995) , and Wi nogr ad ( 1995) .

Her e onl y t he gener al r esul t s f or t he whol e r egi on ar e pr esent ed ( Fi g . 1) .

50

40

0

20

10

%of t he t ot al

Nat ur al Wast el ands Gr azi ng Ur ban

Al t er ed Agr i cul t ur al Pl ant at i ons

1980

	

0 2030 ( R)

	

El 2030 ( S)

Fi gur e 1 . Sur f ace under di f f er ent cat egor i es i n 1980 and 2030 under t he r ef er ence scenar i o
( R) and under t he sust ai nabl e scenar i o ( S) . Sour ce : Gal l opi n ( 1995a) .
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For t he whol e r egi on t he r esul t s i mpl y t he t r ansf or mat i on of 5 mi l l i on hect ar es

per year ( as an aver age f or t he 50 year s' r uns) of vi r gi n and semi - vi r gi n ecosys-

t ems . A f r act i on of 78%of t hi s sur f ace wi l l come f r om t he t r opi cal ar eas, 19%

f r om t he subt r opi cal ar eas, and onl y 3%f r om t he t emper at e ar eas . As much as

45%of t hi s t r ansf or med ar ea wi l l become agr i cul t ur al ( 30% under shi f t i ng agr i -

cul t ur e, 15%under per manent agr i cul t ur e) ; 30%wi l l be used f or gr azi ng ; and 22%

f or f or est expl oi t at i on .

Two maj or pr ocesses dr i ve a l ar ge par t of t he dynami cs : ( 1) t he advance of t he

agr i cul t ur al f r ont i er , t r ansl at i ng i nt o a decr ease of nat ur al ecosyst ems and t he

gr owt h of agr i cul t ur al , gr azi ng, and al t er ed ar eas and ( 2) t he i nt ensi f i cat i on of l and

use whi ch, i n t he dr y zones, i ncr eases t he wast el ands at t he expense of t he al t er ed

ecosyst ems, and i n t he humi d zones i ncr eases t he ar ea of al t er ed ecosyst ems,

wi t hi n whi ch subsi st ence agr i cul t ur al act i vi t i es i nt ensi f y .

The t ot al sur f ace of al t er ed ecosyst ems i n t he r egi on di mi ni shes because i n many

l i f e- zones t he st ocks of l and ar e bei ng exhaust ed, l eadi ng t o t he i nt ensi f i cat i on of

l and use i nst ead of t er r i t or i al expansi on.

I n t hi s scenar i o t he f ol l owi ng envi r onment al pr obl ems r el at ed t o l and use st and

out :

Soi l er osi on, or i gi nat ed i n def or est at i on, i nappr opr i at e agr i cul t ur al t echni ques,

over gr azi ng, and over expl oi t at i on . I t wi l l par t i cul ar l y af f ect t he t r opi cal and sub-

t r opi cal mount ai n r ai nf or est s and t he subt r opi cal r ai nf or est s of Cent r al Amer i ca,

t he Andean count r i es, and Br azi l . To a l esser degr ee, t he Ar gent i nean pampas wi l l

cont i nue t o suf f er f r om er osi on.

Wat er shed degr adat i on, due t o def or est at i on and dam const r uct i on . I t wi l l af -

f ect mai nl y t he t r opi cal and subt r opi cal mount ai n and l owl and r ai nf or est s i n Cen-

t r al Amer i ca, t he Andean count r i es, par t s of Sout h Amer i ca, Br azi l , and Mexi co, as

wel l as t he t emper at e r ai nf or est s of Chi l e and Ar gent i na.

Fl oods, due t o wat er shed degr adat i on, def or est at i on, and nat ur al pr ocesses . They

wi l l mai nl y af f ect t he t r opi cal and subt r opi cal mount ai n and l owl and r ai nf or est s i n

Cent r al Amer i ca, t he Andean count r i es, and Br azi l , and some of t he savannas, sub-

t r opi cal f or est s, and pampas of t he Andean count r i es, Ar gent i na, Br azi l , and Bo-

l i vi a .

Deser t i f i cat i on, associ at ed wi t h over gr azi ng, excessi ve ext r act i on of f uel wood,

and cycl i c dr ought s . I t wi l l advance mai nl y i n t he Pat agoni an st eppes, t he Puna,

t he dr y t r opi cal f or est s, t he t r opi cal and subt r opi cal deser t scr ubl ands, and t he t em-

per at e t hor n scr ubl ands i n t he Andean count r i es, Br azi l , Ar gent i na, Chi l e, Per u,

Mexi co, and Cent r al Amer i ca .

Agr i cul t ur al pol l ut i on wi l l cont i nue i n many of t he cul t i vat ed l ands i n t he whol e

r egi on, and agr i cul t ur al , i ndust r i al , and ur ban pol l ut i on wi l l i ncr ease i n t he del -

t as and mangr ove f or est s of Cent r al Amer i ca, t he Car i bbean, and par t s of Sout h

Amer i ca .
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Fi r ewood def i ci t wi l l cont i nue i ncr easi ng i n most of t he ecosyst ems . The shor t -

age of f i r ewood due t o def or est at i on and over expl oi t at i on of t he f or est s wi l l af f ect

mor e t han 50 mi l l i on peopl e i n t he ar i d ar eas and t he Andean hi ghl ands i n t he next

30 year s .

Sust ai nabl e ecol ogi cal scenar i o

Under t he endogenous scenar i o, t he r egi on i s capabl e of sat i sf yi ng t he agr i cul t ur al ,

l i vest ock, f i shi ng, and f or est r y i nt er nal r equi r ement s i n a sust ai nabl e manner wi t hi n

t he consi der ed t i me- hor i zon of 50 year s af t er 1980, wi t h a subst ant i al sur pl us f or

expor t s .

Thr ee maj or pr ocesses account f or a l ar ge par t of t he dynami cs i n t hi s scenar i o :

( 1) Emphasi s upon pr oduct i ve r ehabi l i t at i on of det er i or at ed and al t er ed ecosyst ems

( whi ch cover 22%of t he t ot al l and ar ea) , because i t r epr esent s t he most r eal i st i c st r at -

egy f or deal i ng wi t h many of t he compl ex t r opi cal and subt r opi cal ecosyst ems ; ( 2)

I mpul se t o i nt egr at ed r ur al pr oduct i on syst ems ( agr i cul t ur e- ani mal husbandr y- f or -

est r y- aquacul t ur e) whenever t hey ar e appr opr i at e ; and ( 3) Act i ve pur sui t of i nt egr a-

t i on of t he newt echnol ogi es i nt o t r adi t i onal and moder n t echnol ogi es .

Besi des t he quant i t at i ve di f f er ences wi t h t he pat t er n der i ved f r om t he cur r ent

t r ends, t he qual i t at i ve changes i n t he modal i t y of r ur al pr oduct i on i mpl y a dr ast i c

r educt i on of t he ecol ogi cal l y degr adi ng pr ocesses pr evi ousl y def i ned .

For t he whol e r egi on t hose f i gur es i mpl y t he t r ansf or mat i on of 2 mi l l i on hect -

ar es per year of vi r gi n and semi - vi r gi n ecosyst ems ( most of t hemi n t r opi cal ar eas) .

Pr ot ect ed ar eas r epr esent 35%of t he r emai ni ng nat ur al ecosyst ems . Al t er ed eco-

syst ems wi l l cover 20%of t he ar ea, t he same f i gur e as i n t he r ef er ence scenar i o .

However , i n t hi s case most of t he al t er ed l ands become pr oduct i ve ( 14% i n sus-

t ai nabl e f or est r y and 6%under r ehabi l i t at i on) . Cul t i vat ed l ands i ncr ease t o 13%

( 7%under i nt ensi ve agr i cul t ur e, 3%under agr of or est r y, and 3%under shi f t i ng cul -

t i vat i on) . Gr azi ng l ands decr ease because of i ncr ement s i n car r yi ng capaci t y ( 18%

i s under i nt ensi ve and semi - i nt ensi ve gr azi ng syst ems, and 7% i s i nt egr at ed wi t h

f or est r y) . As a consequence of t he r ehabi l i t at i on and r est or at i on act i vi t i es, wast e-

l ands ar e r educed t o hal f t hei r i ni t i al sur f ace .

An unpl anned posi t i ve ef f ect of t hi s scenar i o i s t hat , due t o t he st r ong emphasi s

on r ef or est at i on and agr of or est r y, by t he year 2030 about 64 mi l l i on hect ar es woul d

have been r ef or est ed ( mai nl y i n t he al t er ed ar eas) . Thi s r epr esent s 14%of t he

wor l d ar ea t hat was est i mat ed by Sedj o ( 1989) t o compensat e, i f af f or est ed, t he

excess at mospher i c car bon gener at ed by human act i vi t i es . Not e t hat t he est i mat ed

cur r ent emi ssi ons of bi ot i c or i gi n ( most l y def or est at i on) by t he r egi on r epr esent

bet ween 8 and 10%of t he wor l d t ot al ( Gal l opi n & Wi nogr ad, 1995) .

The ecol ogi cal , t echnol ogi cal , and economi c f easi bi l i t y of t hi s scenar i o i s ar gued

i n det ai l i n Gal l opi n and Wi nogr ad ( 1992, 1995) .

The r ef er ence scenar i o suggest s t he t ype of envi r onment al consequences asso-

ci at ed wi t h l and use t hat an unr est r i ct ed and unr egul at ed openi ng of t he econo-

mi es i n t he cont ext of an absence or wi despr ead weakness of envi r onment al ( and
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soci al ) pol i ci es woul d have . Thi s weakness char act er i zes t he gener al si t uat i on of

t he r egi on at t he pr esent t i me . The envi r onment al pr obl ems woul d af f ect cr i t i cal l y

t he economi es and t he soci et i es i n sever al count r i es of t he r egi on .

The sust ai nabl e scenar i o shows t hat , f r omt he ecol ogi cal and t echnol ogi cal poi nt

of vi ews, i t i s possi bl e t o change di r ect i on t owar d a much mor e desi r abl e l ong- t er m

si t uat i on, wi t hout t oo l ar ge di r ect economi c cost s" .

The mai n unknown l i es i n t he pol i t i cal f easi bi l i t y of t hi s scenar i o, si nce i t goes

agai nst al l t he r ecent t endenci es i n t he r egi on and of t he macr oeconomi c f or ces

l oosened i n t he l ast decades .

However , i t shoul d be t aken i nt o account t hat t he cur r ent t r ends ar e cl ear l y

unsust ai nabl e, bot h ecol ogi cal l y and soci al l y . Accor di ng t o some anal yses, t hey may

al so be unsust ai nabl e i n economi c t er ms ( The Sout h Cent r e, 1996 ; Chi chi l ni sky,

1996) . I t i s t her ef or e necessar y t o l ook f or al t er nat i ves t o t he cur r ent t r aj ect or y .

STRATEGI C ELEMENTS FOR SUSTAI NABLE DEVELOPMENT I N LATI N

AMERI CA AND THE CARI BBEAN

Fr om t he anal ysi s of t he si mul at i on model s as wel l as of 21 r eal - l i f e case st udi es,

and a syst emat i c eval uat i on of envi r onment al oppor t uni t i es and const r ai nt s at t he

r egi onal l evel ( Gal l opi n, 1995) , t he f ol l owi ng el ement s of st r at egi c i mpor t ance f or

t he sust ai nabl e devel opment of Lat i n Amer i ca and t he Car i bbean st and out :

The anal ysi s of cur r ent t r ends i n t he r egi on cl ear l y shows t hat t he pr evai l i ng

pat t er n of devel opment i s ecol ogi cal l y unsust ai nabl e and t her ef or e not vi abl e

i n t he l ong t er m.

Ther e ar e no i mpor t ant ecol ogi cal const r ai nt s ( at t he l evel of t he r egi on as a

whol e) f or sust ai nabl e devel opment , nor f or t he conser vat i on of t he ar eas r e-

qui r ed t o mai nt ai n t he essent i al ecol ogi cal f unct i ons and ser vi ces . However , i n

some count r i es t her e exi st i mpor t ant ecol ogi cal r est r i ct i ons ( such as shor t age

of ar abl e l ands) , as wel l as cl ear envi r onment al compl ement at i on, and t her e-

f or e i nt r a- r egi onal cooper at i on wi l l be essent i al .

At t he moment l ack of t echnol ogi es i s not a cr i t i cal obst acl e f or t he sust ai nabl e

devel opment of t he r egi on ( i n t he sense of r epr esent i ng a bot t l eneck at t he r e-

gi onal l evel ) 16 . Thi s does not negat e t he need t o f i l l t he exi st i ng gaps of knowl -

edge of appr opr i at e management of some ecosyst ems.

The newand emer gi ng t echnol ogi es can pl ay a ver y i mpor t ant r ol e f or bot h en-

vi r onment al and gener al sust ai nabi l i t y . Ecol ogi cal anal ysi s al l ows t he i dent i f i ca-

' SThe necessar y di r ect i nvest ment s r el at ed wi t h l and use woul d amount t o l ess t han 4 bi l l i on dol l ar s per year
f or a 50- year per i od ( Gal l opi n & Wi nogr ad, 1992) . These annual cost s r epr esent 0 . 3% of t he GDP of t he year
1993 f or Lat i n Amer i ca and t he Car i bbean.

' 6 Today t her e exi st management t echni ques t hat ar e economi cal l y, soci al l y, and ecol ogi cal l y sust ai nabl e f or
awsyst ems as var i ed as t he t r opi cal humi d f or est s, t he t r opi cal dr y f or est s, t he t r opi cal mont ane f or est s, t he
Pupa, t he dr y t emper at e shr ubl ands, t he t emper at e humi d f or est s, Pat agoni a, et c. ( Wi nogr ad, 1995 ; Gal l opi n

01
` Wi nogr ad, 1995) .
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t i on of br oad r egi onal pr i or i t i es f or r esear ch and devel opment ( R&D) , t aki ng i nt o

account t he maj or ecol ogi cal oppor t uni t i es and const r ai nt s f or devel opment

( Gal l opi n, 1995a) . Many of t hem ar e absent f r om t he cur r ent of f i ci al pr i or i t i es

set by t he sci ent i f i c syst ems of t he count r i es of t he r egi on . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

"

	

Lat i n Amer i ca and t he Car i bbean ar e a r egi on of hi gh ecol ogi cal , soci al , and

pr oduct i ve het er ogenei t y. Di f f er ent soci al act or s and pr oduct i on t ypes coexi st

i n di ssi mi l ar envi r onment s . Ast r at egy based on t echnol ogi cal pl ur al i sm ( compl e

ment ar y use of t r adi t i onal , " moder n" , and hi gh t echnol ogi es) i s essent i al f or

sust ai nabl e management of het er ogenei t y.

"

	

Pr oduct i vepl ur al i sm ( t he coexi st ence of di f f er ent t ypes of r ur al pr oduct i on sys-

t ems, i nt egr at ed t hr ough l ocal , nat i onal , and r egi onal pol i ci es) r epr esent s a mor e

appr opr i at e al t er nat i ve t han pr oduct i ve homogenei t y f r om t he poi nt of vi ew of

sust ai nabi l i t y of devel opment .

"

	

I n t er ms of envi r onment al sust ai nabi l i t y t he concept of t echnol ogi cal bl endi ng
( const r uct i ve i nt egr at i on of newand emer gi ng t echnol ogi es i nt o t r adi t i onal or

moder n t echnol ogi es) assumes par t i cul ar i mpor t ance, r equi r i ng new f or ms of

or gani zat i on and an i nt egr al st r at egy f or t echnol ogi cal i nnovat i on and di f f usi on .

"

	

The domai n of appl i cat i on of t he newsophi st i cat ed t echnol ogi es i s not conf i ned

t o t he " moder n" ( essent i al l y ur ban- i ndust r i al ) sect or of t he economy. These

t echnol ogi es can pl ay a ver y i mpor t ant r ol e, gi ven t he cur r ent cont ext of t he

r egi on, i n t he gener at i on of newsol ut i ons t o pr obl ems such as cr i t i cal pover t y,

usi ng sci ence and hi gh t echnol ogy t o devel op si mpl e, but newand ef f ect i ve

t echnol ogi cal sol ut i ons accessi bl e t o t he poor , or i n t he r ef or mul at i on and r e-

val uat i on of nat i ve t echnol ogi es used ext ensi vel y i n t he r egi on . Thi s i mpl i es

usi ng hi gh t echnol ogy t o devel op sol ut i ons of " sophi st i cat ed si mpl i ci t y. "

"

	

An i mpor t ant st r at egi c pr i nci pl e i s t hat of t he i nt egr at i on among t he di f f er ent

ar eas of t he new t echnol ogi es . I t i s of t en assumed t hat t he f i el d of appl i cat i on

of bi ot echnol ogy i s l i mi t ed t o agr i cul t ur e or t he phar maceut i cal i ndust r y, and

t hat t he f i el d of appl i cat i on of i nf or mat i on sci ences i s t he ser vi ces and i ndus-

t r i al sect or s . The i nt egr at i on among ar eas of new t echnol ogi es can f aci l i t at e

ver y i mpor t ant syner gi es ( f or exampl e, i n peasant agr i cul t ur e ; Gal l opi n, 1995a) .

"

	

Due t o t he mul t i pl e i nt er l i nkages among f act or s associ at ed wi t h gl obal i zat i on,

f r om t he speed and t ur bul ence of changes t o t he unpr edi ct abi l i t y of many of

t hem, t he devel opment of st r at egi es di r ect ed t o cr eat e a gener i c soci al and

ecol ogi cal capaci t y t o r espond t o changes i n a f l exi bl e, adapt i ve, and pr oact i ve

f or mwi l l be cr i t i cal f or t he r egi on . Thi s gener al capaci t y may be equal l y or mor e

i mpor t ant t han speci f i c measur es i mpl ement ed t o conf r ont par t i cul ar chal l enges .

"

	

An i mpor t ant st r at egi c pr i nci pl e t o cope wi t h t he gr owi ng uncer t ai nt i es and t he

l ack of suf f i ci ent r esour ces t o addr ess al l possi bl e negat i ve i mpact s of gl obal -

i zat i on i s t o t r y t o devel op " t i e- i n st r at egi es" whenever possi bl e . The concept ,

pr oposed by Schnei der ( 1989) i n t he cont ext of gl obal cl i mat i c change, i s al so

val uabl e wi t h r ef er ence t o t he envi r onment al i mpact of economi c gl obal i zat i on .

I t i mpl i es gi vi ng pr ef er ence t o t hose act i ons di r ect ed t o avoi d or t o adapt t o



negat i ve changes ( or t o benef i t f r om posi t i ve changes) of economi c gl obal i za-

t i on, t hat wi l l st i l l pr ovi de cl ear soci al and ecol ogi cal benef i t s even i n t he case

i n whi ch t he ant i ci pat ed changes do not mat er i al i ze ( or ot her unexpect ed phe-

nomena occur " ) .

Lat i n Amer i ca i s changi ng i n t he cont ext of maj or gl obal t r ends . These i ncl ude, on

t he negat i ve si de, an enor mous f or ei gn debt , an i ncr easi ngl y r egr essi ve di st r i bu-

t i on of i ncome, f r agi l e economi c gr owt h, a popul at i on i n cont i nuous gr owt h, and

i ncr easi ng envi r onment al det er i or at i on . On t he posi t i ve si de, t her e has been a r e-

duct i on of i nf l at i on, a r eact i vat i on of economi c gr owt h, el i mi nat i on of mi l i t ar y di c-

t at or shi ps, and gr owi ng r egi onal economi c cooper at i on. The changes t aki ng pl ace

i n Lat i n Amer i ca t oday di ver ge f r om i t s r ecent hi st or i cal t r aj ect or y, and l ead t o an

uncer t ai n f ut ur e .

The cur r ent si t uat i on seems t o r epr esent an " expl osi on of novel t y. " Gl obal i za-

t i on, t he Knowl edge Revol ut i on, and t he soci al and economi c i mpact s of t he di f -

f usi on of t he newt echnol ogy wi l l pr obabl y oper at e as t r i gger s of gl obal and r egi onal

changes, wi t h si gni f i cant soci al , economi c, cul t ur al , and envi r onment al conse-

quences . The r esul t i ng new di r ect i ons i n pr i nci pl e coul d l ead t o a wor seni ng but

al so t o an i mpr ovement of t he si t uat i on i n r el at i on t o past t r ends . I n par t i cul ar , t he

ecol ogi cal f ut ur e of Lat i n Amer i ca, i n t er ms of nat ur al r esour ces as wel l as of hab-

i t abi l i t y, wi l l depend on t he soci al opt i ons adopt ed i n t he r egi on i n t he t ur bul ent

cont ext of t he cur r ent wor l d si t uat i on .

The ecol ogi cal f ut ur e of Lat i n Amer i ca i s di r ect l y l i nked t o t he l ar ge soci al op-

t i ons of t he r egi on mor e t han i t i s t o t he sear ch of new knowl edge and new t ech-

ni ques f or ecosyst emmanagement , al t hough t hose ar e al so necessar y.

Sever al soci oeconomi c scenar i os l eadi ng t o al t er nat i ve f ut ur es of t he wor l d and

r egi on ar e open. I n each one of t hem i t i s possi bl e t o i dent i f y possi bi l i t i es f or t he

i mpr ovement of t he management and conser vat i on of t he envi r onment al r esour ces .

The oppor t uni t i es and r est r i ct i ons var y st r ongl y bet ween t he di f f er ent scenar i os .

The count r i es of Lat i n Amer i ca need t o def i ne and i mpl ement new devel op-

ment st r at egi es al l owi ng t hemt o i ncor por at e t he oppor t uni t i es i mpl i ci t i n t he eco-

nomi c t r ansf or mat i ons and t he newt echnol ogi es wi t hout payi ng enor mous soci al ,

economi c, and ecol ogi cal cost s . I n ot her wor ds : Lat i n Amer i ca must i mpl ement i t s

own " knowl edge r evol ut i on" , shi f t i ng away f r om r esour ce- i nt ensi ve sect or s and

f or ms of pr oduct i on, i nt o knowl edge- i nt ensi ve pr oduct s and t echnol ogi es .

However such st r at egi es, i n or der t o be vi abl e, must be soci al l y, economi cal l y,

and ecol ogi cal l y sust ai nabl e i n t he l ong t er m. I n economi c t er ms, new f or ms of

" The ef f ect of r educt i on i n car bon emi ssi ons i n t he sust ai nabl e scenar i o descr i bed above i s a good exampl e .

Ref or est at i on and r ehabi l i t at i on of degr aded l ands, besi des cont r i but i ng t o mi t i gat e gl obal cl i mat i c change,

have soci al and envi r onment al val ue by t hemsel ves . Ot her t hi ngs bei ng equal , t hey ar e t her ef or e pr ef er abl e

t o act i ons t hat woul d be usef ul onl y i f t he phenomenon of gl obal war mi ng i s r eal l y conf i r med .

Envi r onment al I mpact of Gl obal i zat i on on Lat i n Amer i ca
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pr oper t y r i ght s f or knowl edge ar e needed i f i nnovat i on and knowl edge- i nt ensi ve

sect or s and pr oduct s ar e t o f l our i sh . The ai mi s t o achi eve a soci et y havi ng as basi c

at t r i but es par t i ci pat i on of t he popul at i on i n t he cr eat i on and di f f usi on of knowl -

edge and deci si ons, i ncr eased equi t y i n t he access t o knowl edge, and an i nt r i nsi c

compat i bi l i t y wi t h i t s envi r onment . Thi s i s a much bi gger chal l enge, and of di f f er -

ent nat ur e, t han devel opi ng economi c compet i t i veness at t he i nt er nat i onal l evel .

These newnat i onal and r egi onal devel opment st r at egi es wi l l have t o be sol i dl y

based on sci ence and t echnol ogy, wi t h pr i or i t i es and goal s est abl i shed by t he coun-

t r i es of t he r egi on . Thi s i s i ndi spensabl e due t o t he f act t hat t he knowl edge- i nt en-

si ve sect or s ar e t hose t hat cont ai n most of t he dynami cs of t he wor l d economy

t oday, and i n many ways char act er i ze t he cur r ent gl obal i zat i on pr ocess .

The anal ysi s pr esent ed her e shows t hat wi t hi n t hi s cont ext , t r ade l i ber al i zat i on

may be desi r abl e . I n t he cont ext of r esour ce- i nt ensi ve i ndust r i al i zat i on, however , l i b-

er al i zat i on i s not necessar i l y or aut omat i cal l y benef i ci al f or al l count r i es, and i s cer -

t ai nl y not a r eci pe f or sust ai nabl e devel opment ' " . Thi s cont r ast s wi t h t he posi t i on of

t he i nt er nat i onal or gani zat i ons t hat mai nt ai n t hat economi c gl obal i zat i on wi l l be ben-

ef i ci al f or t he Sout h and t hat devel opi ng count r i es shoul d t her ef or e accel er at e t hei r

t ot al i nt egr at i on i n t he gl obal economy t hr ough an ext ensi ve and f ast l i ber al i zat i on

based on r esour ce ext r act i on and expor t s, and t he enhancement of t he r ol e of t he

mar ket , r educi ng t he f unct i on of t he st at e t o t he mai nt enance of an envi r onment ap-

pr opr i at e f or t he f l ower i ng of busi ness and t he f unct i oni ng of compet i t i ve mar ket s .

Fr omt he envi r onment al and soci al poi nt s of vi ew, i t appear s t hat t he count r i es

of Lat i n Amer i ca shoul d car ef ul l y def i ne pol i ci es f or sel ect i ve i nt egr at i on t o t he

wor l d mar ket , i nst ead of a f ast uncondi t i onal openi ng of t he economi es .

Besi des t he i nher ent di f f i cul t i es t o t he def i ni t i on of t he st r at egi c i nt egr at i on

r equi r ed i n di f f er ent count r i es of t he r egi on, i t i s obvi ous t hat t he cur r ent i nt er na-

t i onal t endenci es r epr esent a st r ong obst acl e f or any st r at egy endogenousl y de-

f i ned ( par t i cul ar l y f or t he poor est , but al so f or t he st r ongest count r i es) . However ,

even wi t hi n t he l i mi t ed degr ees of f r eedomal l owed by t he cur r ent const r ai nt s, i t

shoul d be possi bl e t o adopt st r at egi c di r ect i ons f avor i ng an or i ent at i on t owar d a

mor e sust ai nabl e devel opment i n t he r egi on .

When t he cur r ent s ar e st r ong and t ur bul ent , t her e ar e at l east t wo possi bl e st r at e-

gi es : t hat of t he t r ansat l ant i c shi p, whose power and r obust ness conf r ont t he f r enzy

of t he el ement s, and t hat of t he kayak, whose agi l i t y al l ows i t t o negot i at e t he f ast

wat er s on t he basi s of know- how and hi gh capaci t y of r eact i on. The r equi r ed ski l l s

and t he act i ons appr opr i at e t o dr i ve t he t wo vessel s ar e ver y di f f er ent . I t i s pos-

si bl e t hat t he count r i es of Lat i n Amer i ca and t he Car i bbean shoul d concent r at e on

t he kayak met aphor at t he nat i onal l evel , and i n t he t r ansat l ant i c met aphor at t he

' ° Some anal yst s even mai nt ai n t hat gl obal i zat i on and t he l i ber al i zat i on pol i ci es, and t he di smant l i ng of t he

st at e, have f ai l ed i n t he i ndust r i al count r i es as wel l as i n t he emer gent Asi an economi es, and t hat t he f ast

gr owt h of t he l at t er was due t o t he appl i cat i on of pol i ci es pr eci sel y opposed t o t hose r ecommended by t he

advocat es of t ot al l i ber al i zat i on ( The Sout h Cent r e, 1996) . The I MF r ecogni zed, af t er t he cr ash of t he Asi an

mar ket s i n 1998, t hat t he l i ber al i zat i on model s have been pushed t oo f ar i n Asi a .
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r egi onal l evel ( or even t he ext r a- r egi onal one, l eani ng on st r at egi c al l i ances and

r eal i nt er nat i onal cooper at i on) .

I n synt hesi s : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

"

	

Gl obal i zat i on i s a mul t i di mensi onal pr ocess t hat gr eat l y exceeds t he economi c
di mensi ons of f r ee t r ade and t he neol i ber al posi t i on .

Whi l e mar ket s ar e an i mpor t ant economi c i nst i t ut i on and an engi ne of gr owt h,

an unr est r i ct ed openi ng of t he economi es t o t he i nt er nat i onal mar ket i s not by
i t sel f conduci ve t o sust ai nabl e devel opment . The f r ee pl ay of mar ket f or ces
can spont aneousl y gener at e asymmet r i es and i nequal i t i es, and under cur r ent

condi t i ons i s unabl e t o guar ant ee ecol ogi cal sust ai nabi l i t y .

"

	

Some of t he ef f ect s ( bot h posi t i ve and negat i ve) of gl obal i zat i on and of t he
openi ng of t he economi es ar e al r eady det ect abl e and ar e bei ng document ed .
Gl obal i zat i on exhi bi t s an essent i al ambi val ence wi t h pot ent i al l y ver y posi t i ve

and negat i ve pot ent i al s . Ther ef or e i t i s necessar y t o gui de t he gl obal i zat i on

pr ocesses accor di ng t o cr i t er i a of st r at egi c i mpor t ance .

The gl obal i zat i on pr ocess shoul d be associ at ed wi t h et hi cs, r esponsi bi l i t y, and a

gover nance syst em. The possi bi l i t y t hat t he gl obal syst emf al l s i nt o a scenar i o of

gener al i zed " bar bar i zat i on" ( Gal l opi n &Raski n, 1998) may ot her wi se be r eal i zed .
"

	

The envi r onment al sust ai nabi l i t y of devel opment poses speci f i c quest i ons f or

t he st r at egi es t o cope wi t h gl obal i zat i on ( f or exampl e, t he r ol e of t he di f f er ent

t i me hor i zons i n economi c deci si ons and i n ecol ogi cal pr ocesses) .

The cur r ent si t uat i on i n Lat i n Amer i ca and t he Car i bbean vi s- a- vi s t he gl obal -

i zat i on pr ocess i s weak. Under t hose condi t i ons, t he possi bl e st r at egi es ar e :

"

	

To si mpl y dr i f t wi t h t he cur r ent s ( whi ch seems t o be t he pr esent at t i t ude) .

Thi s, f or t he r easons pr evi ousl y pr esent ed, coul d be sui ci dal . At best i t can

onl y benef i t a mi nor i t y, excl udi ng most of t he popul at i on of t he r egi on.
"

	

To navi gat e cr eat i vel y : t he st r at egy of t he kayak- not synonymous wi t h l et -
t i ng go, t aki ng advant age of t he f or ce of t he f l ows but at t he same t i me seed-

i ng t he ger ms of t he desi r ed f ut ur e. Thi s i s possi bl e onl y i f a l ong- t er mvi si on
i s adopt ed, a syst emi c and mul t i - causal per spect i ve, di r ect ed t o cr eat e a so-

ci et y i nt r i nsi cal l y compat i bl e wi t h i t s envi r onment . I t i mpl i es measur es coor -

di nat ed i n space and st aged i n t i me di r ect ed t o gi ve f r ui t at di f f er ent t i me

hor i zons ( i nst i t ut i onal i n t he shor t t er m, educat i onal i n t he l ong t er m, et c . ) " .

And above al l , mor e t han t o t r y t o t i ght en al l nut s and bol t s, i t i s necessar y t o
st r engt hen t he soci et al and ecol ogi cal sour ces of r enewal , and t he gener al i zed

soci et al capaci t y t o r espond t o change, even t o unexpect ed change .

" A t hi r d st r at egy woul d be t o t r y t o change, f r omLat i n Amer i ca and t he Car i bbean, t he gl obal syst em- t he
t r ansat l ant i c boat . However , t hi s i s pr obabl y unf easi bl e . I f possi bl e at al l , i t woul d depend on t he capaci t y of t he
r egi on t o est abl i sh al l i ances wi t h ot her i nt er nat i onal act or s, and i n t he f ut ur e devel opment of sol i d r egi onal co-
oper at i on .
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Economi c gl obal i zat i on, i n combi nat i on wi t h t he end of t he Col d War and t he po-

t ent i al of t he Knowl edge Revol ut i on, makes possi bl e a qual i t at i ve j ump i n t he hi s-

t or y of t he human ci vi l i zat i on . Thi s pr omi se, however , may not be f ul f i l l ed, and

t he gr owi ng mar gi nal i zat i on of l ar ge popul at i on masses i n t he Sout h ( and al so i n

t he Nor t h) ant i ci pat es a conf l i ct i ve f ut ur e .

I t seems cl ear t hat t her e ar e no separ at e sol ut i ons, one f or t he Nor t h and one

f or t he Sout h . A gl obal sol ut i on must be obt ai ned t hat i nt egr at es t he needs of t he

Nor t h and of t he Sout h, and l eads t o r api d economi c pr ogr ess and t o t he cr eat i on

of newt echnol ogy whi l e f ost er i ng t he conser vat i on of t he wor l d' s pr eci ous nat ur al

r esour ces . A sol ut i on must be f ound t hat i nt egr at es t he needs of t he pr esent and

t he f ut ur e .

Gi l ber t o C. Gal l opf n and Gr aci el a Chi chi l ni sky
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