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POL]CIES AND STATION
IN BRAZIL'S AMAZON REGION

I. Introduction

The world's tropical rainforests are disappearing at an
alarming rate. These forests, which once occupied ro million square
kilometers (kn2) of the Earth's surface, today cover only 9 million km2.It is estimated that Latin Anerica and Asia have already lost 40 percent
of thelr original forests, and Africa a littre more than half (Myers
1984). In many countries, the rate of deforestation is accelerating:
most of the forested areas of Bangradesh, rndLa, philippines, sri Linka,
and parts of Brazil, for example, could be gone by the end of thiscentury. only in the congo Basin, and in some of the more isoLated
arees of Anazonia, does the forest remain largery intact.

Deforestation of this magnitude, whire in some instancesyielding considerable short-term benefits through timber exports and
agrJ.cultural productLon on previously-forested iand, has enlailed huge(and largely unneasured) long-term costs both to the people of the
countries directly affected and to mankind as a whoIe. anong the moredirect and visible costs of tropical deforestation are the losses offorest products such as timber, fuelwood, fibers, canes, resins, oLls,
pharnaceutLcals, fruits, spices, animar hides, and so forth.lr/ Moreindirect, but equally lmportant, long-terr costs include soiT eros1on,
flooding, and the siltation of reservoirs and hydroelectric facilities;
destruction of wildlife habitat; and clinatic changes associated with
the removal of protective forest cover in tropical regions. perhaps the
most important single long-teru cost of deforestation, however, is theirreversible loss of biological diversity.

The total number of species on Earth ls not known with any
degree of certainty. However, most conservative estimateg indieate thattropical rainforests contaLn about half of the Earth's 5-10 milllon
species on just 7 percent of its land surface. The richnese of life in
theee foreets is remarkable. The Anazonian rainforeste, for example,
support 30r000 different prants ver8us an estimated 10,000 in alr of

V l,tttle is knoqnr about the extent of annuar rosses of forest
products through deforestation. However, estimates for the coted'rvoire and Nigeria suggest that 5o-1oo nilrion m3 of quality logs--3-6
times the annual production of sawlog and veneer logs--ire rolt each
year I'n these countries through clearl.ng and burning (Uorld Resources
Inetitute 1986).

28
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temperateSouthAslerica'Northernforests'incontrast'normally
contain only L0-15 different speci"s. The variety of insect life in the

rainforest is evei more striking' At pl?1:tt' scientists have

discoveredandnamedroughlyrmittiondifferentinsectspecies
worrdwide. However, one ,"i"rrtiri, extrapolating from,surveys of the

rainforestcanoPyinPanama'estigratesthattheremaybeasmanyas30
milLion insecr ;;";";-in tropical foresrs alonel (![olf 1988: ]'04) '

ManyofthespeciesnativetotroPicalrainforestshaveproven
to be invaluable to Mani for example' drugs (vincristine and

vinblastinel deiei;p;twithin the past two decades from a wild

periwinkle found in the forests of'Madagtscar have dramatically improved

the effectiveness of treatment f;; teutEmia and certain other forms of

cancer. Since less than L percent of tropical plants have been

screened for potentially useful propertle., otgoittg deforestatLon wlll

result in the p"r*"rr"rra loss or'ott"r species before their value to Man

is recognized (I{orld Resources Institut; 1985). It ha8 been estimated

thatmorethsn13,000plantspeciesinLatl.nAnericanral.nforestewill
become exrlnct ;;';i; 

-end of it i" ""rrtury 
if present r.tes of clearing

continue;under-anworstcSSenscenariowhichassumesanaccelerationin
the rate of deforestation, as many as 60'000 species could euffer this

.fate (1[o1f 1988: 103) '

Theproximatecausesoftropicaldeforestationvary
significantfy aioig i"eior," of the noild, and even within countries'

Holrever, most experts on the subject agree that the spread of small-

scale agricuftur! t, at" single irost Gportant of these. According to

Myers (1986), iti, type of "-tirity 
t""olt" in about 15O,OO0 kn2 of

forest depletion annually.2/ oitrer'major proxiurate causes include:

cosmerciaf foggi"g (45, O-O9-kn2lyeax),- fuelwood gathering (25' 000

km2/year) anA fatlte raisLng ti'Cl,OO6 km2/year)' Utrile it le useful to

knorr these facts, it 18 far more lmportant to be al,are of the underlving

cause' of forest destruction. Holding the small farmer responslble for

tropical deforeetation woula ag;unt t6 "ulaming the victLm",as the real

cause' of the ;;;;i", are likely to be poverty, unequal land

distribution and lon agrJ.cufturlf produttivity combtned with rapid

populatio,.g,o*t..Tothislistonemustalsoaddmisguidedpubllc
policies wtrrctr either purposely or inadvert_entry encourage rapid

depletion of the foresi tsee chrins 1986; llorld Resources Institute
198s).

Theunderlyingc8usesoftropicaldeforestatlonhavebeen
under-researched and, ." " ,"rori, rr"'only inperfectly understood' The

purpose of ttre pr"r",'t study it to' in a mtdest way' shed some further

light on the ,"[j""t by anaiyzlng the effects of certain governnrent

policJ'es on deforest'ation in the Brazill.an Amazon. The coverage Ls farfrom complete. The emphasis is on policies which encourage 
el

environnentalry-unsound economic actirritie", and on those"subregions ofAmazonia now experiencing the moet rapid deforestation. The equityaspects of these policles are aleo considered. The princLpal "messagento be conveyed in this psper is that attempts to reduce or Etoptropicar deforestation by-liat on[--for eiample, through rand-usezoning, legislation establishinffitlonal p"ri.r, or legal prohibltionsof certain types of economic aclivity--are much lese likely to eucceedlf nothing is done to remove economic incentives which encourage peopreto do the opposite.

II. Braz il's Ama onian sts

Size

2lTIe term ndepletlon"-refers to both ndeforestationn (a complete

andperrra,,",..'",o,"torallforestcover)and,majordlsturbancee"(any
modification of the forest, €.8., selective logging, leading

pronouncea impoverishment of the forest ecosystem; ' Annual depletion of

iroplcal forests is estlmated to be 200,000 km2 per year'

Deforestation, as usually aeftned, ",oo',.' 
to about 70,ooo-90,000 km2

per year worldwide'

According to FAo estimates, Brazil contains about 3.5 urillionkn2 of tropical foresrs (Guppy 1984: 930). This is equivalent to 30percent of the world total, and more than the combined forested areas ofrndonesia, Zaire, peru, and corombia. Armost alr of ttre couniiy,sstanding tropical forests are located in the Amazon Basin. As iegallydefined, Amazonia has an area of just under 5.o mirlion km2, or 5gpercent of Brazil's total land area (see Map IBRD 20513).31 About halfof Anazonia (z.s-2.8 nillion kn2) is compri."a oI ;;;;;';irr"-iopr"rratareas where the original vegetation was tropicai rainforest (Fearnside
1-9-89) ' Perhaps another 5oo;ooo km2 consists of transirional forests(u.s. Department of Energy 19g6). There are in addition large areas ofsavanne lcerradq) in the southern reaches of "Legal Anazonia" in thestates of Mato Grosso and Goias.

BLological Diversitv

Asrazonia has been characterized as the "single richest regionof the tropical biomei (Myers 1994: 50). rndeed, the region,s fore'to,air, soils and wa-ter literarly teem with life. A singre hectare ofrainforest near Manaus (A,azonas), for example, yield"a rzs tree speciesover 15 cm in diameter and 235 over 5 cm (piance 1986). The quantityand variety of bird, fish and insect life is arso unnatched. There are,for instance, 2,ooo known species of fish in the waters of the AmazonBasin. This is eight times the n'mber of species in the MisslsslppiRiver system and r0 times as many as are found in arl of Europe. And

^ .211\ro_ geographical concepts of Aslazonia are cormonry used inBrazil. nLegar Amazonia", which is used roi ,"!r"nar praniiig i,rrpor"",is comprised of seven Btates and territories (plra, Amazonas, Acre,Anapa, Rondonia, Roraima and Mato Grosso) and parts of two others (Goiasand Maranhao). The definition used for statistical purposes (the'North Regionn or 'classic Anazonia") is comprised of-oniy six'"t.t",and territories and is smaller by 1 million km2. To the ertentpossible, the ncrassic Amazonia" concept will be ueed in this papereince lt most closely corresponds to the area in rainfore't.
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this represents only the kn$ speciesi '":1"::: 
thtuik that the total uav

eventuall,'"""o-ili,oo "#;1;...-s"i",,.ists 
are i,, g"',"'.1 agreement

H},x?:r;[il=**'itll*lrtlii*:Li::*'r:r;'"##1"'u"
as Yet undiscove
materials.

Deforestation

ffi;. m.:l';:,::ili:: #:r:il'i'I',0" w
deforestation ir
sraff of the corr"*i".tls n^oeu}!;il";.. *nf"1^"intoved airborne slde-

lookingradar.o-g".t."'primary.a".-".These""il,'.tl"8uggestedthat
relarively rftti.eE"i".rilg;t itI'ilt"". 

-t 

"a 
taken place' l{ore

comprehenrir" "iiii-";;;-;; 
a"rotlril;i;;, a"tr"'"a--r'rom uxosAr setelllte

inages, became ;;il;i" a few;";;-i;;;'. tt'"i iiaicated that roughly

30,OOO kmz, o, .booa 0.6 perce"'.';;"^;r"ltt.tapprorrrnately 
1'0 percent

of the forest),-iii-u""" tt"tt"i l" J rgzs (see Table 1) '

l{trentheseearlyLA}IDSATi.urageswereflretmadepubllc,they
were citea ." pioli-.t". it"."tiitort"ittrr8ta--6ome of whom had

predicted .n" i"ii""-oi .t" d;;il-ior""t-uv rhe end of the centurv--

f,.a g'".." ".;i?ii::I":iii*'#'iHl*r: ill:l i. :i!:!-!r: .o"'e sag

conslderation
no cause ro, "lrpi.;;;;. 

i'itli]'ii-lt -rrterfitrat 
ttre int-erpretatLone

of LAI{DSAT uttll:"-tilo'iy-o"a"t""r'"ted the real extent of

deforestatron.' 
;v;; ,o'ttt". clearlngs were excruded from the

calculations and' norg -inpott;;;;"'ii"-ttt"rllte 
photos made it

dlfficurr to disrlngursr: ."".;;;;'slon.t, :'J;tG"rv 
forest' rhe

30,OOO tnZ Zoia-Bralantina oe-p"rt, for "*"tpi"l-'hi;t 
had been entLrely

creared for manv v"1t:' r:-1" il;;: tt-t1" aliot"tted area-esti'aated on

rhe basis or uriro-sl,T imagery t"r-iir of es'zoir" i" rgzs (FearnsLde

LggZ, Sloti fS73l. Second, ail-rffion-wta" "ltf"tee 
obscured the fact

rhar deroresrarion had been "p..iliiv^::i::i:tated' 
not randomlv

distribut"a' 
-wllie certain p'"tt' of Asnzonia-were almost totally

devasrared during rhe 1e7os, 
'i;;;"-;t;;; or'rli""t remained vlrtuallv

untouched'

Recent estimates based on LANDSAT data suggest that

deforestarion has r"*i"i"a"a "i"ipry 'i""" 
ttt"-'ralleventlee:- At shown

in Table 1, .rr"'a"forested "t".'iil^t'"";;-;"-izslooo 
knz by 1980 and to

elmosr 600,ooo rri-uy 1e88. :h""i;;;;r-i"-"qor"ti""t 
to 12 percent of

Asrazonia, ana :.J'i.ig", .t"r, ,tl"Il--es-fn ritt"-p"tt' defglest-ation has

conrinued to be c-oi"Eilr"."a io""Iii"i"-'ott"eroit' rn this regard' the

situation fn xonAonia and ltato.ciosso--where ""iif' one-fourth of the

foresr has alre;ay u""r, ctearea--may te "orrat.,iliwith 
the Eltuation in
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4/llichael Goulding' in
rcoulding 1983), found that
;il;;; feeds, insects and

i" "ot"toded 
that the conve

oi ott"t Purposes would gre

ii"-q"i".itY- ot sPecies of

a pioneering study of Amazonlan fleheries

most of ttre couil""ltr- tp"c-ies.feed on the

detrltus frosr ttre annuaffi-flooded forests'

rsion of theee t"tliit-to'agricultural land

atlv reduce the l"-t"t"ftl catch ae well as
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Table 2: Aqricultu aI Land Use in Amaz onia.1980 al

Amapa where more than 99 percent of the forest Is still lntact'

Altirough not furlv levla1la Y^$-"I"i"-r""el 
data presented In

Tablel,partrc;i;tivintense"i;;tl;;-iastakenoracealongthe
reqion,s major overtina accesa ffi;;;: 

-lt'" s"13'I,i"t*ia trigtrwav ana

itI zone ot rte iol;;;-i" southe;";;;; t"t nortt'"ro Goias ' and the

cuiaba_por.o ,"iii"iio*", ?id itr l"I."i.."d.feeder roade Ln l{ato

Groseo "r,a 
nooainit'i;;;;"io" iilsii-w""a*"['"i""ettlon and stone 1e86;

;;;-;;.*side and salatl 1e8s) '

i:::i:H:;ffi ;*?jffi1*"i'illt'ffi 
r;i:'"&:""

::ii,iJ#"" ffi":: x::.x :;':::"" :,' !i: i l- 
I". loi. r" 

" 
. 

. 
r, s s e eme

crear, howeverl ti"t the rapid l=i'"itli ti :*:?:::":i:"i: i::*::'
ililtt'il; "::ili!i:ii "Ei"*":'::: 

?i:-' :il"" ffi; 
; ;;;:' 'n 

Amazonia

tncreased "#ii'l;;;-k"'' 
i"-ii'i-il'oo"' goolooo lcm2 in 1e85 ' rhre

erpanelon o"",jr"'"i'irr-rrr.o.*j-rir of the re.g,ion'8 'tate' and

rerritorreE . ;;;;.;;r, 
-"or," ij'."ii'*i.n-L" aEtoteetation esti$ete8

derived rro, r,,urosAT rnages, iil'-""rrros data.ti"* lt'"t the apread of

agricurrur" *"-" 
-p.iticulirlv ::i;;='ili..ia""irr-iorit "r" Maro Grosso and

clftt, and southern Para'

Details on agricultural land-use patterns for 1985 have not

vetbeenpubllshed.Iloweve''-lt."datasuffiE'ii"abelolrinTable2
iii r" "." it,.' "pii;ryi" ll *#r"y.?"ffiTp:*+: :i::iii'::':: ^us", eittter for croPs or rr.vc

emerses rror'l,i"I"-'a.."-, ;:";"@*,::#"t agricultural land use

in the ,"gton-ina, rhere-fore,-"r.ar" ranctrtni *""ia ipp"?1^1" be the

maJor rro*#.1";;";;-;i-a"rltl"iifuo"' 
sasla on compirlsons with the

1g70 census data, the convet"i"i-"t forest to-p""o'e occurred at the

rate of .pp,oti#tely 8,ooo-io,ooo km2 p",.yl'',-ao'r"g the 1970s. l{ost'

bur nor all, of rhis pastot"^ilil"tio" ioott;;;";-;" I"tg" landholdings'

In para, U".o-iri.r. 
""a 

Coi"'.::;e-prfncfp"i-ii"""tock states of

Ga,onia--zo-peicelt. o, 1::rrl;":I:,i;iiil:*l l::'"'" 
in 1e80 was

fo""a"O on farms with areas

Use Area (Km2) (z)

CroDs 49.851.1 5.9

Annual b/
Perennial

42,23L.6
7,6L9.5

Pasture

Undisturbed c/

94. 098.1

704.994.3

11.1

83.0

TOTAL 848, 943 .5 100.0

al "Anazonia" defined as North Region plue northern Mato Grosso and

D
c

I
GoLas.

Includes fallow land.
Forest, natural pastures, and land unsuitable for agricultural
use (rivers, mountains, etc.)

I

Source: IBGE (1983).

Land devoted to annual cropping, the second most important
form of agricultural land use, probably increased by about z,ooo km2 per
year between 1970 and 1980. This J.e typically a small-farmer activity.
Horrever, farn plots devoted to arurual crops are frequently sold or
abandoned after only a few years of use as a result of raptaty-aeclinlng
yields. These areas are then converted to pasture--often by larger
landorsners--or are quickly invaded by secondary growth knorm ae
capoeira. GLven this traditional Bequence of land use in Amazonia(i.e., from undisturbed forest to annual crops to pasture or Eecondary
growth) lt is likely that some of the deforestation attributed to
livestock development has actually been caused by the spread of small-
scale agriculture.

figure is 2

ted through
O,OOO km2 large r than the total

( aee

Logging has also grown rapidly in Amazonia over the past two
decades. Between 1975 and 1985, regional roundwood productLon Lncreased
from 4.5 nilllon m3 per year (14.3 percent of the national total) to
19.8 nillion m3 (46.2 percent of the national total). rt is not clear,
however, horv much deforestatl.on can be attributed to logging ler se
since much timber extraction in Amazonia is a by-produci-of-rana
clearing for agrlcultural purposes. The typlcal sequence of events
starts with loggers selectively cutting cosulercially-valuable species in
newly-opened areas. such trees usually represent only a very emall
proportion of the standing forest--as of the late 1g70s only five
specLes (out of an estimated 1,500) accounted for 90 percent of the
region'e tinber exporte (Browder 1987). The vaat maJority of the trees,
which are unknown in extrareglonal markets and thue have 1ittle or no

ilThe 1980 Census
LANDSAT i"nagee for the sarne Year

defores ted area estima
ancY Probab Iy reflect8 the coneervative bLas ln

Table 1). This discreP
the fact that Eome of the land

the LAI{DSAT estimates and

agrleultura 1 uaes wag not or lginallY forested.
converted to
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Themotivesbehind"operationAnazonianweretoalargepart
geopolltlcal' B;;;ii's militatv=i;;;;;"' u""o-tng aware that several

neighborirr, "ot"tiii"' iptttrcortriy-p"to'-""a'veneluera) 
were already

well-advanceo l.n Programs t" """"i" ';;A:d:::-1:l' 
tn"tt respective Amazon

regions, rrere "o*ioo" 
to assure naiionat sovereignty by establishing

self-susraining'i]iai"r"nts in-frontier areas' - Eit't" it was belleved

that vasr qo"r,.rii"r-oi-r,".or"1';;;;;ic"s stirl ienained hidden in the

forest, this p";;;;; is underst""i"ri"' Blt little thought was given to

the design t"a io'pi"mentation-t;-;;-economic development Btrategy

responst.v" .o .#";i;;;-ily"i"ar and htrman envlronnents of Anazonla'

rhe inport-.ouril.t;i;" rrrai.ttiiriliti"" mode-l adopted at first *ag

lifted virtualry unaltered rr"r.ii"-country's -Northeast' 
a reglon

different in alutost every respect from Amazonia'

The Belem-Brasilla Highwav

Asof1960'Amazoniahadonly6'000kurofroade'ofwhichless
than 300 km were paved. e*""pt iy iir'"r,a lonE sea routes' the region

was virru.*y lit';;;-;r;itL"rl'".'"i ii"'*'" r"ttttegionar travel was

also difficult and the sparse ;;;i";iti!-!""1"a to cluster Ln the

reglon's tlro r.il; "rai"'r, 
gellrand llanaus, -and 

in small tornrs and

vilrages ,""..1"1i ;i;;;-;n; o;r;;-*i"er ana it's 1,100 trlbutaries'

}ftrile rhis ceni,;;;";:;ie i.or"tion from the more dvnanic south had

arguably '"."'i;i-it," '"gio"';.;;;";ii" 
a"""roDment. lt had also

protecred tt" iiirrrorest from'd;;;;;;i"". ttt'e ptrvsrcal isolatLon of

Amazonia--8nd the protectio".atit-piovided :o to; ralnforeet--cane to an

end in rgoa wiii-.["-compretroi-or'" r,9oo km all-weather highway

connecrins th;;;-".pii; "i;; ;; it."irr",-located ln Brazll's

heartland, 'iit'- s"t"m' tocatei ti tt'" mouth of the Anazon River'

Large nusrbers of migrants in search of land and employment

entered tt" r:irlilri"".i" ;;i:;'j;;"'irii-iiet'*av (BR-010)' .so did

targe rirme ;:il;''il "'i'Lri; ;;;;i" '"""i"' in order to take

advantage tf ;;-;;eap land t"d g"""tous 't8r- 
and credit incentives

offered uy trre Governgrenr. oiirEi"r estimstei--"ogg""t thlt- the totar

h,sran population of the ,orr"'li-iiiit'"""" or'tu" fiighway (which includes

eome are. ooirra" of Asrazonr.;-i*;;ased frost-ioo,o6o rn 1960 to some 2

mlllion ten years late-r. Th;'"* ,oot"" ""ii'"te8 
thst the cattle

population in"i"."ed from ptr"itiriy nottrtn! io s mlllion durJ'ng the

decade(citedlnGoodlanaanalrwinigzgl.itttrougtrtheseofflclal
esrimares unquesrionably "*";g;;;;" 

Uttt'' ttt"'-tit" ind growth rate of the

human ana ""iife 
populatfor,"Efl-lftere can U".tto-io"bt tf,at the surge of

migratlon "rr;-;;";;rc 
actt#i,y;;;"i;l"a^uv the Belem-BrasllLa highwav

conrriburea to widespreaa a"ioi'"riatlon. onl traveller alon8 the

hlghway "rooii 
igio,' norLng ii"-a"r""tation'ltta-ippttent abandonment of

thelandorr"i.h"rside,descrlbedtheareattoo,'dParagominasin
southern Para (the eite of-n;;;;"t SllDA!'1-approved cattle ranches) as a

;tiitt landscaPen (Paula 1971) '

Environmentsl degradatLon, moreover, was not confined to areasadJacent to the_main_highwiy. The increase in popuration associatedwith the Belem-Bra"l1i-. highway quickly generated derrand for secondaryand feeder roads, which in turn attracted more popuration, and so on.LANDSAT photos vividly illustrate the inpact on the ralnforest of onesuch highway (pA-150) opened to traffic in the late 1960s. rn one47,000 km2 area of southern para (small by Amazonian standards, butabout the sl.ze of switzerrand) traversed 6y thts road, LANDSAT photosshow the creared area increasing explosively fron 3oo ktrr2 in 1972 (0.6percent of the area), to 1,700 n,r2 in 1977 is.i p"r"ent), to 8,200 kr2(17'3 percenr) i1.1?85 (see Map rBRD 20512): Arthough rhe relarivecontribution of dlfferent activities to thie deforestation is not knownwith precision, it is virtually certaln that the conversion of forest topaeture has been a leading cause, The policy of proviaing incentivesfor cattre ranching in Amazonia is trrerlroie"di,""o"""d in greater detailbelow.

As noted above' one of the key objectives of ,operation
Amazonia' rras to attract private enterprise to the region. This was tobe achieved through increasing pubric e*penaii,rr", on infrastructure_-for example, roads, aJ.rports,-tllecorurunications--and special flscalincentl'ves and credlt lines for. firms wirriit-io estaulish operations inAmazonia. The package of fiscal benefits arririaure to qualifyrng fimrsrras extensLve and included nhoridays, from at"-"orporate income tax fora perl'od of 10-15 years, as welr-a-s exemparo", from export taxes andLmport duties. Additionar fiscar incentirr"" *"r" extended in 1967 toflrms locating in western Anazonia to compen""i" to, that Bubregion,salleged disadvant-ages_(long distances from maJor markets, rack ofadequate locar rabor force and nece'sary infrastructure, and so forth)in attracting private enterprise. Throlgh these fiscal incentives, thecity of Manaue became a "frle trade 

"orr";, wlth a locar economy baeed onthe sale of imported goods to tourist, 
"rrd 

the development of varlous"ecrewdriver induetries" (Mahar 1976).

- rBvestmqn-t tar-qredrts. The most porrerful 0f the incentivesa110wed regisrered Br;ilia;-;porations ro take up to a 50 percentcredit against their federal income tax liabilities if the ,"-rortugsavings were invested in projects l0cated in ;iegat Anazonian andapproved by sIIDAlt. rnvestment projects coula ue new enterprises or
:.hpll-the.expansion or modernization of existing enterprises. underthe r.963 regisratron whr.ch created the invest."ia tax creditlegislation, only industrial projects ,;;"-;ii;lur", in 1966,eltgtbllity was expanded to include proj""tr-ii-the agrlcultural,

that the ro8d
and 1970.

I
8/M.T. Katzman (1977)' for exartple' estlmates

attrsEted at most 320'OOO new settleis between 1960
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9/The tax-credit mechani sm underwen t a further nodlfication Ln

Lg74.- The new leg islation, whIch aPPIle s currentlY' alloved flrms only

a259ercent c t against the1r income tax llabIIItY ' It also called

for the establish$en t of the Asrazon lnvestmen t Fund (FINAI'[) , a tYPe ofredi

mutual
credit

fund managed
tnitiallY recelve sha

by BASA.
res in FINAM'

Today '
flrms taking advantage of the tat

The fund' in turn' acqulres

shares of stock in flrms carrYing out pro j ects aPprove d bY SIIDA}{'

Investors maY hold or sell their shares In the Fund or trade them for

corPora te stock he Id bY FINAI{' lnvestors with thelr orsn ProJ ects maY

directlY acqu ire shares of the1r or,rn stock' AII corPora te stock

scgu ired from thE FINAM portfo lio ls nonnegot table for a perlod of four

yeare (for de tails ' see BASA' 1981) .
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on ertractLve actlvitiee, the conversLon of foregt to pasture hae
actually had negative employment effects.lV

Livestock projects have over the years absorbed about 44
Percent of the SUDAM-adninietered tar-credit funds. In abeolute terrls,
total disbursemente to the orrners of theee projects have amounted to
approxlmately us$ 700 mllIlon equl-valent (Browder 1987). Deapite rhls
huge subsidy, only 92 livestock projects have been awarded ,certificates
of completion" by sIIDA}I. Moreover, the performance of moet of these
completed projects has fallen far ehort of expectations. In a sanple of
nine eucf, projects, aelected ae part of a fierd survey carried out by
the Institute of Economic and Social Plannlng (IPEA), the everage level
of productlon was found to be less than 16 percent of that orlgtnally
projected; three of the nine projects visited were not producing
anything (Garcia Gasques and yokomizo,19g5: 56). Data gathered by the
IPEA team on 26 livestock projects still "under implementation' provide
llttle basis for optiml-sm that ,performance Ievels will furprove Ln the
future. Average production levers of projects in this gioup (alr of
which have been under implementation for a minimum of seven years) are
running at only 9 percent of projections; 12 projects (with en average
of 15 yeare under implementation) were found to have no marketed output
whatsoever.

The rPEA study attributes the poor perfornance of sIIDAlt-
approved livestock projects largely to admlnistratl.ve and management
problems euch as inadequate purchases of breeding stock, frequ-nt
changes in project olenership, delays in the release of flscai incentl-ve
funds, cogt escalatLon, and weak supervision on the part of sIIDAli.
surely these problems constitute pert of the explanatLon. However, I
recent study argues convLncingly that, cattle ranching under conditlons
comonly preval.ling in Amazonia Ls intrinslcallv uneionomic (Hecht,
Norgaard, and Possio, n.d.).

To reach this conclusion, the authors developed a sl.mulation
model for a "typical' 20,000 ha cattle ranch for whlch 75 percent of
investment i8 provided by tax-credit funds. Internal rates of return
(rRRs) to the investor's ogn resources ("fresh money") and to all
resources were then celculated under various assumptLons regarding
technology employed, intensity of grazing, and rates of land
appreciation. The results under two different scenarios are Bumnarizedin Table 3. Ihey clearly show that lLvestock activitLee in Amazonl.a areprofitable to corporations only when official subsLdies and/or capltal
gains from land appreciation are present. The results also demonstrate

lVBunker (1981) has descrlbed how this procees took place ln the
area around santarem in the Btate of para. In thie subregion, pasture
formation involved the felIlng of stands of Brazil-nut triee which had
long provided employment and income for the surrounding peasant
cosuunities. Ranchere selected these areae because th-y were the onlyterra firme lands with titles which could be used as guarantees for binkcredit. fhe result of this process has been the migration of for:srer
Brazil-nut gatherers to nearby torgns where they now depend on temporary
employment on the cattle ranches.lo/Thlsmaybecomparedwiththeaveragefarmestabllshmentln

asrazoi-ia (1985) '*ii"i-"'otprises 
only 90 ha'
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that the IRR to a ranching :::ft"tion'6 
ovrr'resources can be- improved

substantiallv ttrrough overgt-i?I;'" i"al"a''r:';;-;; noted that cattre-

ranchlng ""r, 
orr.i-bE made proritiure through ooJ',gtt'rtg'when cattle

t[**i*tki;,ffi 
'*iil"tH"t;t,,'r.r,,6[f il:ii*

recuperat" o"g''il,a p",.o'""'. :il "oiir,,o"a '""ii;;iiiiy 
lt- tax-credit

funds for land "i;;t";;; 
t""1-1"i i"""" buildins and pasture

developmeo., ,"i."I-i. io'" profiiaure for " "o,f,o'"tion 
to form new

pestures than to sraintain existing ones'

Table 3:
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The findings of the simulation exercise described above have
been largely borne out by field observations. on the environnental
issue, Goodland rates cattre ranching as ithe worst . . . of all
conceivable alternativesn for Amazonia on the basis of its highpotential for degrading the soil (Goodland t-980: 18). Althoufh soure
researchers debate this point, a comprehensive soil survey (iivolving g0
samples per age class of pasture) carried out in major ""ttI" areas ineastern Amazonia lends it strong support. The results of this surveyindicate that changes in soLl chemistry following the conversion offorest to pasture ere nrelatively neutral for N and K, negative for p
and c, and mtldty positive for ca, Mg and pHn (Hecht 1985; 617t. Theupshot is that the clearing of forest rendlrs the potential of the soillow to marginal for pasture for:rution, particularry if physicar changesin eoil properties (particularly compactlon) and wled invasion are alsoconsidered. rn practical terms, this meane that stocking rates, which
may be maintained at one animar per ha during the initial years-of
pasture formation, typically decline to 0.25 aninels per ha after thefifth year.

I{hi1e encountering a few projects whose olrners were eeriouslyinterested in developing sustalnable bief production, the rpEA teamconfirmed ln their field investigations that many projeets were beingexploited soleIy for their fiscal benefite. rn vrlrte to projects
located Ln southern para it was found that persons wLth flve or sLxproJects approved by SIIDAM had received tar-credit funde without everhaving initlgted project lmplementation. After the tar-credLt funds had
been fully diebursed, these proJeets were either sold or abandoned(Garcia Gasques and Yokomizo, 1996: 6l). In other ca8eg, entrepreneursintentLonally delayed proJect lmplementation in order to obtainadditlonal tax-credit funds from sIIDAM through successive project
"reformulationsn,. changes in proJect orrnership *ere found to be veryfrequent among the livestock projects in the sample sunrey; some had
been sold up to sLx times er.nce their approval uy smru. - iirr"" .transfer of ownership also transfers the rlght to receive tax-creditfunds, the rPEA team inferred from the hlgh frequency of sales that manypurchasers were prlurarlly interested in t[e expectation of officlalsubsidies, not ln beef production.

Investors interested ln land appreciation have also used thelegitimacy conferred by a SIIDAI{-approved proJect to control huge tractsof land. According to the rpEA study, onl gioup in southern pira
controls a 330,000 ha parcel on which five projects have been approvedfor fiscal incentives. Effectlve control oner- Iand is parttcularly
important in Anazonia where legal rights are vegue and where squatting
by mlgrants is cotrrnon. To discouragi the lattei practice, one ranchervisited by the rPEA team had rented plots along the bordere of hls
ProPert'y to small farmere to form a sort of cordon sanLtaire. Other
ranchers have employed more violent means to-keep prospectrve settlergoff thelr land (Branford and Glock 1985). ettUough t"iA dara on rhereturns from land speculation in Amazonia are not available, anecdotal
evl'dence suggests that vaet fortunes have been made, especially by thoee
who entered the market in the 1960e (Branford and Glock 19g5, ag-sr).
But even relative latecomers could have done well in thls regard. Forexample, investors who purchased average pasturerand in para in 1977
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Aa shorrrr in Table 4, the volusre of subeidlzed rural creditcottrttitted to Amazonia increased almost tenfold Ln real tetr8 between
1974 and 1980. rn almost all years, the bulk of thie credit wasallocated to crop production. Horvever, the livestock sector aleo
experl'enced najor increases in the avgilabtllty of subeidized creditafter L974. Much of this credit was extended through speclal lLneg wLthpartl.cularly attractive terms. For example, under ioLaftazoure, aregional development program (to be discussed Ln greater detail belon),20-yeat investment, credit was made available to ranchers at a nominalannual rate of 12 percent. pRopEc (NatLonal prograur of Livestock
Developnent), which provLded credit to ranchers in the more developedcenter-south of Brazil at a nomLnal rate of 45 percent per annum,offered ter-ms slmilar to those of POLAIIAZONIA tL ranchers located in the
Amazon region.

Table 4: Ama"onia, comnitTenlsrgf official Rural credir. 1970-85
(Cz.$ million at 1985 prices)

Total Crops Livestock

Cz. $ (z) cz. $ (z)
Year

cz. $ (z)

1970
1971
L972
L973
L974
1975
L976
L977
L978
L979
1980
1981
L982
1983
1984
1985

L06.0
153 .3
264.2
306.7
203.9
495.4
899.5
985.7

,332.0
,924.9
,882.6
,285.7
870.5
472,8
L98.2
296.9

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

78.2
L02.3
L57.2
168.4
r.18.7
297.2
4L7.4
620.0
901.8

, 419.9
,724.5
, 135.3
637.2
411.3
L75.4
259.5

73 .8
66.7
59. s
54.9
58.2
60.0
46.4
62.9
67.7
77.8
91.6
88.3
73.2
87.0
88 .5
87.4

26.2
33 .3

1
1
1

1
1
1
1

40.5
45.1
41.8
40.0
53.6
37.1
32.3
22.2
8.4

LL.7
26.8
13.0
11.5
L2.6

8
0
0
3
2
2
1
7
2
1
1
4
3
5
8
4

27
51.

107.
138.
85.

198.
482.
365.
430.
405.
158.
150.
233.
51.
22.
37.

Source: IBGE (various years).

The effects of subeidlzed credit on the behavior of farmers andranchere in Amazonia are difficult to quantify for several reasong. First,farm and ranch-level data--size of opeiatlon, area cleared, output,productivity, and so forth--on credlt ueers are extrenely linitld. second,lt ie like1y that 8 slgnificant part of subsldl.zed credit dire"ted toagrlculture and ll.vestock was instead diverted to other uses. Althoughlittle is known about the extent of credit diversion in Amazonl.a, Iforld Bankanalyets est{qated it to be on the order of 20-30 percent of total rural
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credit Ln the late 1970s (ltorld^Bank 1984: 49-) 
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credit crearry I;;;e to skew ;ffiil; tit"-oitttiiotrott of wealth 

'n 
the

regton. slnce ;;';;";""-:iol ;;';'i;"J titr"'i;-;;*'"11v a prerequlslte for

obtaining i"t'""itl"t credrt *"";;'il;-emt1o'nr"' s nany sharecropPers'

i:H:T.:t' ";-til::h""':,'. 
"'i:* :i:i: *'"' ;::'J::'"fi1:it ::::: I ll l' " 

u "
were obllgeo to uear a dispt.;;;i;"ate share';;;;" costs--for exaurple'

l:r"ltil:"';ii":,?:i:i::,1$il#**:iili"'+H:E:'H",iqi=#li:it:
ii*rii :H'# il";':l:' JJ.'ii::ffiJ:ili3i';;;e i r uve s'uock'/

Since 1980' the vo-lume of of!|ii-al rural credlt has been

drasticatr, ili-""i-ir, ". "fiott 
to restor" fit"h"I balance to the

Brazillan ""oiory. .*rrs.{t:;'"t"ig" 
r" ".r"t'i}-i"ir""t:d.Itt 

Table 4'

Moreover,tt."--,o6"rdyelemeni,r".ii.?,creartwalelfurlnated.completelyin
mid-1987.Thleisamost-"i"i*-i",,er".ror"Ii"-eovernment'siong.standlng

H: ::: ":t;:i:,,: :ii I,::t iiil#*:h^:ii: " 
:i:; 

iLl"5'Hl" lll l?1"'"

the vortrme oi subsidir"a "r"ii;-il 
a",.ror,rr ilrl-honever' -dlsrupted 

some

sm811 
"rra '"iir--scate "grr"iiloi" 

r" ttre reflon' !hrs' dleruption oay

ironlcatly r,ii" ,or" ,,"gi.'ol';;;it;;""ttr Eir"cts in the 'ehort-run' 
As

w111 be arsci'sea later tn tits Paper-| .":.: ;ffi;;; Ii no"ao',ia who had been

advrsed by ertensron agenr"t;"ril;l trrgt-rrrput tree crop-productlon systemg

p re d rc ate u'i' ii'" -I"!iiu * rii "i' !Q : ll'::l- ikill*U':ill":::' .ili -::
:l,ff":: :ii:iili; ::l:::: :' J" io" ::'!rr ff "t'i ri -' ",,,,a . 

a'"'l r" r'E ie e s uch

as slash.'oa-uo,,. agrtcultul".},i-"-.enslve livestock ralsl.ng.

?he National Integratl.on ProEram

As ehown in Figure 1, the sharp increase in road-building of thelate 1950e continued into the 1970e. Coneiderable tmpetug to thie
constructLon was provided by the National rntegration program (prN),
eetablished ln 1970.13/ Through PIN, regources were made available for the
constructLon of eomeTs,ooo km of roade, including an eagt-we8t
(Transamazon) hlghway connecting Amazonia wlth the Northeaet, and a north-
south (Cuiaba-Santerem) hlghway llnking lt sith the center-South. plans
were also made to build a second east-west highway (North perimeter) along

i

Figure 1

AIv'IAZONIAN ROAD NETWORK, i 960-85
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13/PIN wae financed through a 30 percent share of the fiscal incentivefunde. A companion progran, knonn as PROTERRA (Land Redistribution
Program), absorbed an additl.onal 20 percent of these funde.

12/Regressions based on-data for elr states

Gross6; ts incrtriei ii-;i"gal^Agrazonra" ) indicate

rand prlc" "t'""gll*oi"' 
lhE rgog-76 perlod can be

;;';r'"lil-"t" titira Bank 1e84: 80-81)'

(onlY one of which' Mato
';;'. ii p"t""t't of rural
;;;iti""'d bY the lntensltY
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thenorthernbankoftheAgrazon^River.A2.o-kn-etrlpof-lan|.:?".oo"
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additional 1,00 O stretch of the Transa[razon was Lnaugurated ln

The 1' 800-k1lome ter Cuiaba-San tarem highwaY wae comPle ted ln

Construc tlon of the 2, 500-kilometer Northern Perlneter highwaY

Just 40 percent had origlnated in the Northeaet. The failure of the
Transamazon settlement scheme to act as a safety valve for soclal pressures
in the Northeast ls clearly revealed by the demographLc data. fhat ie, the
approxlmately 23,000 nordestLnos accommodated in the settlement areas dur ing
the 1970a represented less than 1 percent of the Northeast'e population
growth (6 mllllon) during the period (Sntth 1981). Hopes that new natural
resourcee would be uncovered during highway constructl-on were also shattered
early on. No sizable mineral deposits were discovered; as of the early
1980s, only one company was reported to be ertraetl.ng minerals (tin ore)
along the Transanazon (Smith 1981).

There are e nr.ulber of reasons why the directed Bettlement schemes
of the early and mid-1970s failed to, create self-sustaining agricultural
coumunities. Certainly, adverse env'ironnental factors played a najor role.
Both the routing of the Transamazon hi.ghway and the layout of the
colonization projects were done hastily with litt1e regard to eolI
fertllity or topography. Surveys have shown that only about 3 percent of
the soils in the area of the Transemazon can be claseified as naturally
fertl.le. lloreover, most of the area traversed by the highway is hllly;
extremes of relief from trough to hillcrest attain 40 metere withln 0.5 kn
in some areas (Smith 1981). As a result of these factors, cleared land
became subject to rapid erosion, necessitating expeneive maintenance work on
the highway and the burning of additlonal forest in order to restore lost
eoil fertility. The alteration of the forest also created favorable
breeding conditions for the most conuron vector (the anophelee mosquito) for
malaria. During the eerly 1970s, the rate of infectLon among the
lnhabLtants in towns along the Transanazon rras on the order of 20 percent
(Moran 1981). Since the two peak transmission periods for malaria coLncide
with planting and harvesting seasons in the main sett,lement areae, Lt is
ltkely that this debilitating lllness significantly reduced agrlcultural
ylelds on nany far:ms (Smith L982).

Instltutlonal factors also played a ro1e. Governsrent planners
and extension workers based the agricultural development of the eettlement
schemes on annual crops, particularly upland rice, which are generally
consLdered to be environurentally and economically unsustainable in areag
cleared from tropical rainforests, except under very favorable cLrcusrstances
(Fearnside 1983, Goodland 1980). By and large, the circugrstances under
which the Transanazon settlers found themselves were anything but favorable.
First, the colonization projects rrere located far away fron major markets
for agricultural cormodities, thus putting settlers at a further competLtive
dlsadvantage vis-a-vis more efficient producers elsewhere in Brazil.
Secondly, largely because of high transport costs, fertilizers, pestJ.cides
and herbicides were sold ln the region at prl.ces which put them beyond the
reach of most small producers. Without these modern lnputs, crops often
succrrnbed to pests and diseases; and virtually the only way for far:merg to
maintain average ylelds was to fell and burn more forest. Finally, the
frequent long trips to tonn and bureaucratic red tape required by the
official banking system discouraged farmers from seeking rural credit.
Moreover, it is reported that the iBank of Brazil provided more generous
loans for farmers practicing agrlCulture on land converted from mature
forest since crop yields ln such areas tended to be hlgher than those in
areas converted from secondary growth (Snith 1981). This practice, of
couroe, encouraged further clearing of the forest.

14/An
earLY-L974
late 1976
wa8 e88en
rea80tr8.

t tallY abandoned in the late 1970e for flnancla1 and technical
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Both npulI" and npush" factors explain the sharp increase inmigration to Rondonia after 1970. Two pull factore have iredominated.FLrst, the cuiaba-Porto velho highway route by chance traversed a few areasof relatively fertile soils, a fact that was publicized (and exaggerated)
both by the Government and by early settlers in thelr letters to-iaurily andfriends back home. Second, a number of offlcial agricultural colonizatLonprojects were esteblished in which progpective settlers could obtain 100 halots at a nominal price along with basic services and infrastructure. The
moet inportant push factors have been related to fundamental changes in therural economy in Brazil's Center-South--the rapid spread of mechanized
eoybean and wheat production and cattle raising, kftting frosts in coffee-growing areas, and the fragmentation of landholdings--w[ich drastically
reduced employment opportunLtiee in what were to bicome the major areas ofout-migration.

Most of the new migrants were interested in entering one of the
seven settlement projects established on 2.7 million ha by the NationalInstitute for Colonization and Agrarian Refomr (INCRA) between 1970 and1975. In sharp contrast to the Transanazon experierlce, where the Governsrent
had actlvely recruLted prospective settlers, the role of INCRA Ln Rondonia
was essentially to provide lots, roads and other basic infrastructure to apopulation who had moved to the region spontaneously. As the size and speedof the migratory flow increased, however, the demana for space in officialprojects quickly exceeded the supply.

By L977, INCRA had settled about 28,OOO familles; an addltional
30'000 agricultural famlliee had joined the marginal populatLon of the
newly-created urban areas while they awaited th;ir fols, sometines for aslong as two years (Martine 1980: 89-90). Many others becagte sharecroppers
on the land of established coloniets or etaked out claims on the fringls ofthe official projects, on Indian reservations and in forest reserves. INCRA
expanded eristing settlement project,B, increasingly recognized smallsquatters'cIal'ms, and sold larger lots at public auction in an attempt to
defuse mounting social tensione over land rlghts. Desplte these efforts,the situatlon in Rondonia worsened ln the laie 1970s as continuing mLgration
and budgetary cuts nearly paralyzed INCRA.

It Ls evident from the data on deforestation preoented earlierthat Rondonia's rapid population gronth and uncontrolled eettlement had (andis etlll having) devaetating effects on the rainforest. The speed at whichthis deforestation took place wae, in some areas of the state, trulyastonishing. The cleared area in the go,ooo ha municipLo (county) Lfcacoal, for exampre, increased from 2,1s0 ha in 197s to 66,9s0 in 197gt(Fearnside 1982). Most of the deforestation was the result of clearing foragricultural purposes l-n the official settlement projects eetablLshea ltongthe maLn highway (see l'tap IBRD 20511). However, owing largely to lnadequafeinfrastructure, technical and financial assistance, a[ricuituial research
and glarketing facilities, moet of the early Bettlers -ngaged ln tradltional,

Ironically,thefallureofthePlN.financedroad-buildlngand
settlement schemes to attrac. ,",,y ,ig'.,,.,.or to 8timul8te much economic

activity had a u"i"ir"r"1 effect Ln tf," environsrent' subetantisl

deforestationdido"",,'butltwashlghlyconcentratedaroundthesettlement
8rea8 of central-p;;;. accordin!-t-o-i""'estimate, only about 4 percent of

the toral deforested area in luraToii" ." of the early lg.Os can be dlrectly

arrributed to trinr*ron settl;;; ii'on'a"t 1987) ' ieforestation along the

western reaches of the Tr"rr""mr""i iigt*ry- in-the state of Asrazonas has been

minor. severar "atr"i 
roads l"iit'-a"iitg itt" 1970s--cuiaba-santarem' Porto

Velho-Manaus, Northern perimea"r--i"""- Itto had liglited environnental

impacts.

Arrajordifferencebetweenthe"natl.onalintegrationnhi.ghwaye
and rhe higtrways uuirt in the rsio, (Belem-Brasllia and cuiaba-Porto velho)

ie that the l'tter effecti,r"ry iir,t"i tt" frontier with the country'8 urban-

Lndustriaf ."r,t"i" rrtff" efr" io-r"i atA not. According to one author' the

ease of ,o.r"r"rri-of couuroaities io and from the'e centers I's nwhat counts

most with regard to effect, or, ,"iaiernent" and, by extension, -on 
the

envLronment (Sawyer 1984)' 1!"-;;"t ttt"t no inrportant mineral depoelts or

areas of fertil"'ioff" were dlsc"""t"a along thl "national lntegratlon'

highways also sero"a tt {e facto protectlon for the rainforest'

Ve1

In 1968, just a few years after the completlon of the Be1em-

Brasllia highway, the construction of anothet p",,Lttttion road--the 1'500 km

Cuiaba-porro Velho highway (BR-3;;)--opened up the 243'oOO kmz state (then I

federal terrttory; ;;"R;;aonia for setilement. thls part of weetern

Anazonia had beeir'a rlch rubber-prodgcilq-area during the turn-of-the-

century toosr anal "tttii"g 
in-thl srid-1950s' an impoitant source of

cassl'terlte(tln)andgold.UntilthelatterPartofthesirtle8,hotrever'
Rondonia, lIke most other Parts of Aslazonla, was virtually inaccessible from

the rest of Brazil by overlara ,"irrr to reach the eouth of the country

reguired a journey of severar *""t;-uy-shlp and boat along the l'ladeira and

Amazon Rlvers. Rondonia,s popui;;i""- (courprised nainry oi itinerant rubber-

rappers ana prosf;;;;t..oi"irll-;;iy'io,boo in 1e60, and practicallv arl

of the rainforest, covering .uoil io-i"t"""t of the Etate' wa' stlll intact'

AeinthecaseoftheBelem.Braslliahighway,the:yPletionof
BR-364 was folrowed by I wave-or-rigi"nts, land-giabblrs (grj,lelros) and

advenrurers seeking plots or tertirE tana th.t n!r" purportedly free for the

asking.!!/ The anniai migratory-iionr, which had averaged perhaPs 3'000 per

year in the I96Osl tr"r"ired tln-fold in the ensuing decade (IBGE 1979;

World Bank 1981) ' This incr"";;";-;;1une of nlgratlon rras -also 
accompanled

by major ctrange, irr at","grorr"i'-;ri;il" of the migrants' tltrereas the vast

majority of the ,ara",s orlginal setilers were frosl the North and Northeast'

most of the new contingena ,."-"o.piis"a of experienced small-scale farmers

from the southern stat; of p"t"iil'-it'g" nr:mbers also came from the state'

of Mato Grosso, ltinas Gerals' Espirito Santo and Sao Paulo'

are consLdered to be of "good"
tter than the average for15/About 10 percent of Rondonia's solls

qo"rriy. 
-riit-tpiears to -be 

considerably be

tiroti. as a wutie (World Bank 1981: 58) '
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and enviroilnenrarly-unsound, farming practic^es (l{ue1ler r-980) '16/ Thls

usually Lnvolved tire cleartng anJ tlrrring of a patch of forest and the

cultivatlon of annual crops eor i-g y""ri dependlng on soil fertllity'
pasture would tfren Ue est;blIsh"a ot the oriiinal latch and the cycle would

;;;i;-again with additional forest clearance'

ThroughitsroleinprovidingaccesStoremoteareas,therapld
grorrth of nondoiia,s feed"r ro"a, netnlrt--which increased more than five-

fold between tgis and 1980 .tor,"--greatly facilitated the deforestatlon

process (rBGE L9g5). Moreover, th; ;oor'condition of theee roads and of BR-

364 (especially i"tf"g the relny season) Itd:. it difficult to transport

cosmoditie' to market and thus,'"ior,g with other factors, discouraged the

cultivation of tree crops like "o"o"l 
coffee and rubber which would have

been famor" "tproprlaie 
from an environnental standpoint' Tree crops are

strongly pr"r"rl'"4 Lr"' "rrr,oals-and 
pasture because of theLr superior

abtlity to protect the fragile rolir-of AmazonLa from erosion' They also

have some important socioeconomic advantages: thelr cultlvation is labor-

intensive and under reasonable roarket "o"ditio"s 
can provide a decent

srandard of living for a f"* t"tiiy. The princlpal disadvantages of tree

crops are their-"is""ptfbifity-to-4ir"""" (Luch as the nwitches' broomn

ftrngus in cocoa ir,a tir" fe"f tfiltt in rubber), theLr costly fertilizer
requirements wie;-!ron"r, on the pEo="r qo"tity iand typlcal of Agrazonla' and

g"i"t"ffy weak international market prospects'

RecognltionofthegrowingsocioeconomicproblemsinRondonialed
to I proposal by Governslent-to recoistruct end pave BR-364 ae,part of a

rarger progr*, Lf integrated regional development. The overall program'

which becane officially known "r tu" Northwest Brazll rntegrated Development

progran or poLoNoRoESTL in 1981, applied to a 410,OOO km area (known as the

nNorthwest") includlng all of nonalnta and part of western Mato Grosso' The

program *t, uoJg"i"a It IJS$--l'5 billion' of whlch about a third was

eventuallyprovidedbytheWorldBank(}tahar1982).PoLoNoRoESTEwas
expected to benefit rlt" 30,O0O familles already settled ln the subregion as

well as an aaaiiional 15,000 families to be set,tled in Rondonia'

FromtheagriculturalandenvirorErentalstandpoints,the
prlncipal objective of pol,olloRoEsIE was to reduce forest clearance on land

withoutlong-termproductivepotenFialandtoPromote,lnstead'amore
widespread adoption on the part of migrants of sustainable far:ning systems

based on tree crops. This *"r-to be lccomplished by carrying out land use

Burveys rn oraei 
-ao ,"p"r"te high from lor potential area' and' based on the

f.indings of these surveys' to concentrate new acceos roads' soclal

infrastructure, agricultural research and extensLon' input supplJ'es' crop

storage, marketing and r.rru, "i"ait 
in areas identlfied as having high

potential (FAO/CP 1987). Enrrironglental protection servlces in the Northwest

were also to be strengthened'

The available data clearly suggest that the actlons carried outunder PoLoNoRoESTE so far have not succeeded in,slowing down the pace ofdeforestatlon, no1.hav9 they appreciably alteied traditional rand_usepatterns' As mentioned previously, the deforested area of Rondonia, whichcomprJ.sed 3 percent of the srate il rgio-ir"l-t"tr" rl, increased to anestlmated 24 percent by 1ggg. This implies thst the average areadeforested annuallv in thls decade has Leen more or less equar to the totaldeforested aEa as of L98ot The-expecred major shift of farulano lntoGcrops' moreover, has not materializld. As siorrn in Table 5, there has beeninetead a rapid conversion of iore-st into piiior". As discussed previously,pasture is one of the least desl.rable rorms of land use in Anazonia from theenvironmental point of vielr. The experLenc" or tn" suDAl1-approved projectsarso strongly suggests that livestoci activlties provide rrtire emproymentand are likely to be unsustainable in the loig-run.
A number of factors have contributed to the accelerateddeforestation and inapproprtate land use currently observed in Rondonia. AnaJor proximate cause was the substanti"r i,-p-in the migratory flowfollowing the paving of BR-364 in 1984. d;[ 160,ooo migranrs per yearentered Rondonia in the period 19g4-g6 versus arr averege of 65,000 per yearin the 1980-83 ner.io!. _atttougtr "r, "ppr""i"ur" number of these migrantshave passed through Rondonia ei route to newer frontl.er area' in the stateof Acre ro the west and the territory of i;;;ir" to rhe north, thevast majority have stayed. As a resurt, the state,s population has grown aten everage annuar rate of almost 14 percent since tggo, pushing the state,stotal populatJ'on to an estimared r.z'mirli;"-il r.987. Thie rapid populationgrol'th greatly Lncreased the already-htgh pi"r"or", on the forlst. Hotrever,populatlon grorrth alone does not explain tire extremery rapid pace ofdeforeatation nor farnere' preference for pa'ture forrration over thecultlvation of tree crops. one muet ther"ior" coneider the rore of certainLnstLtutional and policy factore.

1\ro r.netitutional factore may be mentioned. Firet, the federalrnstLtute of Forestry-Deveropment (rBDF) has not been abre to enforceadequately the so-cailed '50'percent rule", which prohiblte landowners inAmazonia from clearing more tiran half of their-hordings .tl * is reportedthat some settlers in Rondonia have already cleared ae milcrr ae 90 percent ofthelr lots' rn addltion to lts being 
""""'tor"""rt", ,or" 

""i"ntists arguethat the n50 percent 
1ulen may rntenliry at"-i"r.ge to the environment it isdesigned to prevent (Goodland and Iruin 1975: 

-gOl. 
Anisra1s and plants havea minimun area of habltat needed for their surrirar. For insects thleminl'mum aree ney be measured ln square meters; for rarger marnqare, such asthe jaguar' 5oo,ooo or more square kiloneters rnay be necessary to support agenetically-viable popuratlon. The 50 tr r"e"roe in a typical colonist,sIot, therefore, wirl not sustain anywhere near the revel of biological

gi/aparticularlycriticallssuewastheslolrpaceatlrhichlandtitles
were awarded. As of Lnd-1979, only about 40 percent of the farmers in

offlcial settlemlna-pto5ects held " a"tt"ttivl tltle to theLr land' Far:urers

withouttitleswerelneligibletoreceiveinvestmentcredl't.

tt/ttte penalty for exceedlng legar limitations on deforestation iB aone-tlne flne of approxlmately Ud$ 1IOOO-"e"i""i""a. If the 1aw were dulyenforced' thls fine would clearly conetitute a strong diaincentl.ve to smallfaraera' The disincentlve Ls ,"1L r"rr-ioi-r"ri" Landowners who may find itpossible to eell timber cut from the 50 p"r""rri'regal reserve for more thanthe value of the flne.
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Table 5:

Year Annual cl Perennial

L97

Pasture Forest g.t Total U/

diversLty found in undisturbed rainforest' on-far:st reserves may also harbor

plantandinsect-p""t"whichattackthesurroundingagriculture.
rn addition to the lnstitutional factore entuerated above,certain land and tar poricies have 

"""o"irg"I'to, at reast have notdiscouraged) unnecessary deforestation end inappropriate land use. rndeed,wl'thout a eubstanti"r ,laiii""tron or ttre"e-forr"r"" rt is doubrful thatland uee patterns in the floiiir""t can be iniroved. The policy environnentln Rondonia, however, ls in ,,,ny ways dtfferent than that prevaillng ineastern Ag'zonia. Fiscal rncentive, ror rrvestoct a"rr"iopi"it, for example,have not been an important-iJ"aor, fewer than 20 of the iii sunau-approvedprojects are locatea h tne siate. This is mainly the resurt of a 1971 rawwhich provides- that all i"ia-i" Amazonia rocated within 1oo ksr on eithersl'de of federal hrghways a;"; as BR-354), and within 150 kn of anlnternational bouna"ty, riiiJ"""aer federar-"ontror. rn effect, this lawplaced more than 90 plrcent of tfr" Rondonia,s area under the iurisdictLon ofINCRA. The policies of ruCne, therefore, hare had a,o"n-fi"Ler impact onland use than thos" or "rry-oii", government agency.

some of rNcRA's policies have encouraged inapproprlate rand use.Foremost anons-these. is iti-pori"v-"4 ;";";;iig a"toreslation ae evidence ofIand improvemenr. Througr, t[i".plti"y . ,ijr"rrt, situated in either anofficial settrement project or in an irrr"J"t-"r"., can obtain rights ofpossession slmoly by clearing the f"r;;;:l,a./ Both good_ and poor qualityrand are deforeeted indiscriiinately i;-i'i, manner. The geographrcale:ctenr of these righrs are deternrnea ry ,iaiprying the 
"i""i"a area bythree' up to " m"*im,,,, of zio-ia. once obtainld, rights of possession canbe sold eirher for:urarly or-iiro*,"rry aepeiiiig 

"" whether or not rhemigrant has occupied tire r"iJ-ior,g 
"r,ougir to quarify for a definrtive ritle.I{trile some migrants wlth . ,"rioo" inteiest ii aeveroping sustainabreagriculture have benefited rror trrir.poii"y,I"ry others have used it as ameans of acquirlng land for speculattve ;;6";".

The potential gains from speculation would appear to be very highin Rondonia' 
^Ls slroqr ri ri!"t" z, i".r p.i"es or land have eoared inrecent years largely in respJnse to contiirued urigratioi ;;;-d; i.nprovementsin roads and other i"tr"riil;;;r. financed itroogt poLoNoRoESTE. Faced withthe prospecrs of realizing_ i;;;" caplral g.ir,.-r"rry migrants have decided tose1l their lots ' rn the Jlaer"settiemerrt"pioi""ts an estinated 80 percent::[""];";3lr;"i:r:H.i"-;;;;' sertlement'"'1", turnover reres are in rhe

calculations made by a FAo/world Bank cooperative program(FAo/cP) team' which.recently'reviewed rh; r;;rin iesurtr-oi-ior.oNoRoEsrE,sho!' that it is posslble for"a speculator to net us$ g,000 equr.valent if heclears L4 ha of iorest, prt"t" pasture and subsistence crop' for two years,and then sells the right; ;i-;";"ession ."q,rii"a by doing so. Thisconstitures a rarg" rr of noney in nonooni;;;r" dairy-farm rrages averegeless than us$ o'00 equiv"te,,il-'eddittonai-""i".rr".ions by the FAo/cp reamshow that even bonafiae farners who r,"r"-priilli ar"" crops, but because ofpoverty cannot hord out untir the trees aie of bearing age, stand to make
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Second'thelnteneiflqatlonofsmallholderagricultureenvisaged
under pOLONOROESTE wae predLcated on the ass'mption ttrit eubsl'dized credit

would be made rriif.Uf"-to fLnanl"-p"t"ttt""' oi modern inputs' The uee of

fertillzers and other inputs *rr-p.-riicularly-inportant for those far:ners

settledbyINCRAonpoorersoils.However,earlyinthelmplementationof
the program austerity measures resulted ln a redlctlon in both the subsldy

element and supply of credra tr""-i"ur" +1. These measureE effectively

denied credit ai-i,ora farmere in the Northweet. But even when credit was

avaiLable, many farmers r"t" t"Io"i."a to u'e 1t because they felt that the

subsidy elemenr *", ,,o. trigt enliill; orrr.. the risks assoclated with the

cultivation of tree crops twr1son"19g5). The problems caused by a lack of

credit were further compounded ;; ;" extension service whlch contLnued

promote trrgh-inp;i-r".r,-models rn trre settlement areas (rAo/cP 1987)'

18/settlers wishlng to engage in extractLve activitLes--for example,rubbeFtapping or :he-gltt"riii of srazlr-"ui.--rtlch did nor dierurb thetorest are particularly disadvfntaged by thls policy.
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f-9/ Binswange r (1987) argues that other Provisions of the income tar

code, which exemPt virtuallY all agr icultural income f rom taxation, tend to

increase the demand for land on the Part of highe r Income lndivlduals '

These Provisions thus contribute to a more raPld conversion of forest to

agricultural uses' land

The rurar land tax (rrR), adnLnlstered by TNCRA, also encouragegdeforestation, at least in theory. The rrR was created in 1964 with thelaudable obJective of encouraging more productLve use of land. The taxpresently is aesessed at a maximum rate of 3.5 percent of the market valueof the land; the required 50 percent forest ,"rlrr. is exempted fromtaxation. Reductions of up to 90 percent in the basic rate are givenaccording to: !1) the degree of utilizarion of land (i.e., the proporrioncleared); and (ii) certain nefficiencyn indicatore--for example, cropyields, cattle stocking rates, rubber extraction per ha--established by
INCRA' rn practice, the rrR probably hae little influence on patterns ofland use, mainly because the landownlrs thenselves declare the value oftheir land as well as the efficiency of its use. According to rNcRA, onlyabout half of all registered landowners Ln Rondonia pald aiy rrR in 19g5; ofthose who did, the average peyment was onry us$ 5.oo equivaientt

The rapid pace of pasture formation (a process kno$n aepecu+rizacao) recently observed in Rondonia appears to be largery the resultof migrants settling on poor quality land, comiinea with the institutionaland policy factors discuseed .bore. without the resources to pay forfertLlizers and other modern inputs needed for cultivating tree crope on thepoorer soile, as_welr as for wage rabor to help with pranring andharvesting, settlers often find pesture for:mation the only oition (short ofselling thelr lots) aval.lable. rnterviews with small far:ners in Rondonia,moreover' indicate that they consider cattle to be a fo n of social securitywhich Ln times of need can be sold to repay bank credit, finance medicalcare and schooling, and so forth (Millikln L9g4). Speculators also preferto keep their land in pasture rather than in crops because of the forlrer,srelatively J'ow meintenance cost8. Such persons can even avoid the initialfinancial outlays for clearing the foresi and planting the pasture by havinglandless migrants perform theie tasks in exchange for permission tocultivate the newly-cleared land for one or trro Beasons. The undertaking offield research aimed at better understanding the factors drivingunproduetive pecEarizacao and related land fpecuration, and the'lmplementation of measuEs to halt these pto""r""r, should clearry be amajor priority of both the state and federal authorities in Rondonia.
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Iigure 2

PRICES INAVERAGE LAND
($cz' AT 1986 PRICES)
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handsomeprofitsbysellingthelrloteafterafewyears(FAo/cP1987:
Anner 5, Table il]'r"i"i'it" it"riirto income;;;"suctr garns on land eales

are rheoretically taxed ?. i l1:;-Zi-p"t"",tt-t"i"" 
Honev-r' few of these

capirar gains arl taxed ir, pr""ii""l ilriicolariy in frontier areas' because

of nldespread niit"*,"f " f"ira triilt"'tiot" ana unaerreportlng of eales

prices.19/

In the mid-1970s, the Governnent essentially abandoned the road-bullding and directed settlement strategy embodied in prN. The etrategywhigh took its place--institutl.onalized-ln 1974 as the program ofAgricultural, Livestock and Mineral Poles in Amazonia, or poLAMAzoNIA--
emphaslzed the development of large-ecale export-oriented projects in thelLvestock, forestry and mining sectors in 15 ,growth poles; slatteredthroughout Anazonia. In essence, PoLAMAZoNIA iae (it was aboliehed in 1gg7)a program of infrastructure development which, combined with exLsting fiscaiand credit incentives, aimed at crlating a more favorable investment climatein AnazonLa for private enterprise. Thi snalr-scale farmer, arthoughrelegated to a lower prlorityiin regional plans, was not totarly neglected.However, recent official settlement programs have been almost eicluslvelyconcerned with accorurodating through PoioNoRoESTE the Burge of apontaneou'migration to Rondonia.

land owne rshiP.
prlce aPPrecia tlon, and increasing concentratlon of
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Financing was provided by CVRD itself (40 percent) and national and foreign
creditore, including a US$ 300 mlllion loan from the Uorld Bank.

In contraet to most other projects in Anazonia, the Carajas Iron
Ore ProJect rras developed with close attention to its possible
environnental impacts. CVRD had obviously learned from its orrn experience
Ln southern Brazil, as well as from the experience of others in Amazonia,
where mining has seldom been undertaken with due regard to the natural
environnent. Even before official approval of the Carajas project, CVRD
commissioned a series of environnentally-related baseline studies of the
proposed project area covering climatology, ecology, botany and related
dlscLpllnes. The findings of these studies allowed the drafting of a manual
establl.shing company policies regarding forest clearing, topsoil
stockpiling, erosion control, vegetation regeneration, protection of fauna,
and so forth, that eventual.ly became the basis of the project's
environsrental components (Freitas 1982).

onefactorerplainingtheabruptehiftawayfromdirectedsmall.
acale settlement wes general dtiillusionnent with the Transamazon

erperlence and the re;lization in Government circles that Amazonla could not

provtde a qulck fix to the demographic pressures and socioeconomic problems

of the Northeast. Another inpoitant fattor was the oi1 crisis of 1973 which

hit Brazil, a msjor importer of this cosulodLty, particularly hard' Thls

external shock pit frrto serious guestion the strategy of integrating
Amazonia with the rest of Brazil on the basis of the automoblle and truck'
It also greatly increased the country's foreign exchange reguirements to pay

for oil imports and to service the rapidly mounting external debt' The

Government felt that Amazonian exports of minerals, timber and agricultural
products had the potential to urake an important contribution to Brazil's
annual foreign exchange earnings

A najor focus of current regional policy ls the development of
the mining and-mining-related sectors of eastern Asrazonia' Official
interest in the miniig potential of this subregion datea from 1967 when a

U.S. Steel geologist icltaentally discovered in the remote Serra dos Carajas

(located 5SO km fouth of Belem in ttre state of Para) a virtual mountain of
high-grade (66 percent pure) iron ore, with estimsted reselles of 18 billlon
torrr. Subsegu"rrt ptotplcting in the area also uncovered ertensLve resenreg

of copper, nangenese, Lasslterlte, nickel, baurite and gold. In order to
expfoit this subregion's natural resources Ln a rational manner' the
Government eetabliit"a tn" Greater Carajas Progran (PGc) ln 1980. The PGC

I ie adninietered by an Interslinieterial councLl headed by the Ml-nleter of
; Planning. The progran area comprises 895,OOO km2 (more than 10 percent of

Brazll'f total ianl area), and containe four of POLAIIAZONIA'a planned
,growth polesn. Ilithin this area, fir:ms approved by the Interministerial
C[uncil Lnjoy generous fiscal incentives, Governnent guaranteee of foreign
and domesttc ciedit operations, and eubsidized energy from the nearby

Tucurui hydroelectric facilLty .20/

The flrst major project Ln the carajas subregion, -approved 
by

the Economic Development Counttt in 1978' was aimed at erploiting the
region'e huge iron ore resenres. The Lron ore proJect, whLch began

tmf,tenentatlon in 1983 and is now fully operatLonal' wag carried out under

the responsibility of the Companhia VaIe do Rio Doce (CVRD), a Brazilian
firr"t"itl mining enterprise. Besides development of the mine site' the

prolect also involved the construction of a 890-km railroad from t'he mine

head to sao Luis (Llaranhao), port facilitiee capable of handllng the mine's

35 mlllion ton per year outPut, and urban infrastructure' CVRD's concesslon

aree totals 4,290 k;2, plus a narrow BtrlP on eLther side of the railroad'
The cost of the project, including contingencies, wa6 eround US$ 5 billion'

ZOltUe Tucurui facility, which began operating in 1984, currently
generlTes about 2,OOO lrIW of porrer. Its generating capacity could reach

i,gSO Mlf at full development. The lake forrred by the facillty.extends 200

km up the Tocantins Rlvlr and covers an area of 2,435 km2' I{hile it was

originally intended to harvest fhe timber on the land to be lnundated by

Tucirui, tU" tins, awarded the contract (CAPEMI, a militery pension fund) to
do so was inexperienced and eventually went bankruPt' As a result' millions
of cublc meters of cormerclally-valuable timber were lost.

Between 1981 and 1985, CVRD spent a 1 on
--gEyiI-oJu[ent.a1 actiuiries related to the Carajes pro ect (Kohlhepp 1987)

These activities included, inter a1ia, land reclamation, the creatlon of
protected natural reserves, and the promotion of environsrental awareness and
training. CVRD also tightly controlled physical eccees to the project area
to prevent unplanned hunan occupation. In order to oversee the
implementation of the project's environnental components, CVRD created an
Lndependent group (GEAMAM) consistLng of nine senior ecientists who would
visit the project sl.te periodically over a period of 15 years. In addition,
l-nternal environurental corurisslons (CIl,lAs), made up of CVRD employees and
contractors and coordinated by an ecologist, were placed on site pernanently
to make sure that Government and company environnental gul.delines were being
adhered to (Freitas L982).

In contrast to the orderly and environgrentally-responelble
development of the Carajae iron ore reserves, the situation in the PGC area
outside of the CVRD concession hae been chaotic. Mlgration to the Greater
CarajaB area has been intense Ln trecent years, dralrn by employment
opportunities--for example, construction of the Tucurui dam and varLoue
cLvil works related to the iron ore project--as well as by the prospecte of
striking it rich in newly-dl.scovered go ldflelds. The municiplo of Maraba
which Lncludes the Serra dos CarajaB, more than doubled ite populatJ.on (from
50'000 to 134,000) between 1980 and 1985 alone. ThLs new wave of migration
has arrived in a subregion of Amazonia whl-ch, follorring the completion of
the Belem-Brasilia hLghway, had already been subject to eettlement and
large-scale cattle ranching. The result of the recent Bpurt in populatLon
grorrth has been a worsening of the accelerated deforestation, environnental
degradatlon and violent conflicts over land rights that have characterized
much of the PGC area for many years (Branford and Glock 1985).

Deapite its existence for the better part of a decade, the PGC
has failed to come up with a realistic, environgrentally-Bound development
plan for the overall subregion. In 1980, at the request of CVRD, Japanese
consultants Prepared a plan calling for the eetabliehment by the private
Bector of various export-oriented projects in the ninlng, metallurgy,
agriculture, livestock and forestry sectors. Inveetments of US$ 62 blllion
would have been necessary for the reallzation of this plan. Nowhere near

n

i)

i'
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charcoal equivalent would render the plants profitable. Charcoal produced

from the virgin forest, which presently sells for US$ 27 per ton in the
iegion, cleaily falls into thls category. A recent study comtissloned by

SUOaU reached a si-nilar conclusion (SIIDAII 1986). But market prices for
charcoal reflect only the cutting and transportation cost8 for the wood used

Ln its manufacture. Were the fuIl environnental costs of deforestatl-on to
be Lncluded in the price of charcoal, it ls by no means clear whether the
plants would remain viable. A key question, therefore, is whether charcoal
Lan be produced at competitive prices from exotic treeg.

Unfortunat,ely, the cost of producing charcoal from plantation-
gro!fir eucalyptus--on the scale envisioned and under the agronomic and

If6"ti" conditions prevaLling ln the Carajas area--is not knonn with
certainty. However, the dismal historical experience with homoS,eneous tree
plantatlLne in Amazonia suggests that' the cost sill be high. In a recent
irtlcle, Fearnside (1987) estimates that to supply the proposed pig-iron
plants with charcoai entirely d'erived from plantation-grorrn eucalyptus rrould

involve the planting of 2.6 nillion ha of trees. Thls le 35 times the size
of the nert largest eucalyPtus plantation ln Amazon!.a, the 76,000 ha planted
on the Jari holdings ln northeastern Para. The Jarl project's tree
plantations (Ilke ihose of Eenry Ford nearly a half-century earlier)'
iespite massl.ve injections of capital and intensive experimentation and

reelarch, proved to Ue far more expensive and lese productive than
origLnally thought and have yet to turn a profit (Fearnside 1987, Kinkead
1981, and footnote 8 above).

A11 ln all, the erperience accuuulated so far during the "big
projecte'ere suggests that the furpact of Government policies on the Amazon

raLnforeet has UIIn generally negatLve. However, the {mplementation of the
CaraJas Iron Ore Project has shown that lt ls possible to erploit the
region's resourcee in a manner which minimizea environmental damage. But
It must be emphasized that the euccess of the lron ore project is largely
attrLbutable to the lntrinsic nature of mlning--usually a amall area le
involved and production ie not dependent on environmental factors such ae

soLle and cli.mate--and to CVRP's environnentally-sensitive approach and lts
abllity to control events in lte conceeelon area. These are circumstances
which will not be easy to replicate elsewhere Ln Amazonia. This point is
vividly Llluetrated by recent and projected develoPment8 in the Greater
CaraJaL Region outstdl of the CVRD concessl.on, ln the areas of large-scale
llvestock development scattered throughout Amazonia, and I'n Rondonia.

IV. Conclusions and Recosmendations

The main conclueion of this paper is that over the past 25 yearg

the Brazillan Governnent'e policies to develop the Amazon Region have

rarely been designed and cairied out with due regard to their environmental
cor,sei.r"n""e. t[e felling of the rainforest, whLch began on a major ecale
durtng the 1970s, continues to take pl8ce at an accelerated pace Ln many

parts of the region. Thelforests of Rondonia and parta of eastern AmazonLa,

in particular, ire belng cleared at explosLve rates. Much of thlo
deforestation ha6 benefLtted neither the regional populstion nor Brazilian
society as a rrhole, except perhaps Ln the very short tetm. Desplte decedes

?&
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thle emount of Lnvestment has materialized in the ensuing years. l{ore

recently, ln 1983, the Ministry of Agriculture published a plan, costed
US$ 1.2 billton, proposing the divislon of the PGC into seven agricultur
poi"r. Undertakings-within these poles would include 238'000 ha of
mechanized soybeans, 12,600 ha of sugarcane, and 417,000 ha of cattle
pasture. In Ldditiorr, the plan calls for 3.6 mlllion ha to be set aslde
eucalyptus plantations along tt" carajas-sao Luis railway to provide
cUarclit for metallurglcal use (Hall 1987, Fearnsl-de 1986c).

at
a1

\,\ The pGC agrleultural development plan has been severely
cririclzed for behl lnequitable (only 17 percent of the land would be

allocated to small troauJers) and for promoting for:ns of land use (e.8.'
cattle ranching, arurual cropping, homogeneous tree plantatlons) which are
Iike1y to be unsustainable (Bali 1987, Fearnsl.de 1985c). Horrever, like the
grandiose regional plan produced earller by Japanese coneultants, the
igricultural plan *fff pioUably never be implemented in its entirety. On

the other hand, plans to develop a metellurgical sector along the raLlway
corridor on the Lasis of locally-produced Lron ore and charcoal are movlng

ahead. Flfteen pig-iron and manganese iron Projects had been approved for
flscal incentives Uy ttre Intemrinisterial Council of the PGC by late 1987;

at least two are "*p""t"d 
to begin operations in 1988 .411 X equal nr:mber of

projects are Presently belng considered for approval'

The long-term vLablltty--economic, financial and environmental--of
the metallurgy/charcoal projects has not yet been establlshed. On the
contrary, the- avatlable information casts considerable doubt on the whole
enterprise. The lmplementation of proposed projects would, at a mLnimum'

add appreciably to pressures on the forest. Preliminary eatimate8 sugge8t
that iire pig-iron plants wou1d, at full operation, reguire 1.2 nilllon tons
of charcoit-p"r y""r. To satisfy this demand would require the cuttl'ng of
between 9O,OOO.rra ZOO,000 ha per year of forest dependlng on tree stands,
density of species used, and other factors. Since wood from the proPosed

eucalyitus plantations would not be avaLlable until the seventh year after
planting, total deforestation attrlbutable to the pig-lron plants would
reach between 54O,OOO and 1.2 nillion ha. The environmental lnplicattons of
euch large-sca1e deforestation are clearly negatLve'

F'C,

for

,

r.j No analysis of the true economlc costE of producing plg-lron
ueing charcoal haa been carrl.ed out. Bowever, in flnancial terurs (based on

grorl revenues from plg-iron exports of US$1OO-110 per ton), lt is eetimated
Ih"t .r,y fuel Ln the Carajas area whlch coets less than US$70 Per ton

Zf/fhe pGC offere eeveral types of fiecal incentLves to aPproved fitme.
the nost generous of these allons firms for a period of 10 year8 to take a

tax credl.I equal to 50 percent (reduced from 100 percent tn 1985) of their
corporate lncome tex liabilities on income earned within the PGC area if
thls noney Ls reinvested ln proJects aPproved by the LnterminieterLal
Council. "Fresh money" must account for at lea8t 25 percent of any new

inveetments using tar credit funds. To date, the beneficiarLee of tar
credLt provieLon have all been construction/englneerlng fir:sre wlth proflte
from civll works actlvities in the PGC area. Other fiecal incentl'vee
offered by the PGC include exemptions from i.urport duties and the federal
e:clse ta- (IPI). t
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of intense development effort, Asrazonia still only accounts for an

insignificant 3 plrcent of the nationsl Lacome.22!

Many of today's problems can be traced back to the decision taken
in the mid-1960s to provide overland access to Anazonia before there was

sufficient knowledge of the region's natural resource base and how to
develop it in a sustainable manner. This initial error was compounded by
subsequent decisions to provLde generous lpcentives to investors wllling to

\\ undertake environnentally-questioneble livestock projects and, more

-:1 recently, smelting projects in the Greater Carajas Region. Official
settlement projects have also contributed to deforestation although it would
be wrong to place all of the blame for this on the settlers themselves.
Settlers pushed by poverty and skewed land dletributions in their regions of
origin, hive merely responded to incentives created by the Governnent in the
form of access roads, titles to public lands, various public eervices and,
1n the case of the Transanazon scheme, subsistence allowances.

I
There ie no doubt that rapid deforestatLon will continue Lf

present policies remain unaltered. In arees where overland acce88 already
exists, much damage has already been done. In such areas, the Government
should do what it can to promote the recuperation of degraded and/or
abandoned lands and thus hel-p to restore the forest's biologlcal diversity.
In cases where the land is presently occupied by smaIl-scale agriculture,
the beet course of action would be to increase public eupport--both
technical and financial--for those activitles shich can provLde a decent
living for a far.n family and whlch aleo minimize additlonal environgtental
damage. Such activitles might include tree crops cultivation, the gathering
of foreet products, subsistence llvestock (dairy corrs' Pigs' chLckens' etc.)
or some mixed production Bystem. Because of the relatively high coets of
production inherent to a remote frontier area and the uncertein market
prospects for many of Amazonl-a's key exports, thls approach would probably
require some degree of subsidization on the part of the Government.
However, subsidies could be justified on both environmental and equity
grounds.

A different policy ehould be developed for rainforeet areas for
which overland access does not yet exLst. Thla pollcy would dlffer
considerably from past pollcLes whl.ch have focused on opening up Amazonla
indiscrlminately for emal1 and large-scale agricultural and lLvestock
development: in effect, it would lntroduce an alternative develoPment model
based on the reglon's comparative advantage in forest-based economic
activltieg. Under this new approach, the Government would not conetruct any
new roads or provide infrastructure or services (partlcularly land titles)
ln the regLon until detailed land-use surveys were carried out. Once the
approprLate Burveys lrere completed and the productive Potential of the land
known, physical access would be per:nitted only under special circunstances.

21lTtrls figure was calculated using standard national accountlng
proced[res which charge the deprecl.ation of mannade assets (e.8, buildlngs
and equlpment) against current income, but not the depletion of natural
resources (e.g., wlldlife, minerals, trees). Uere this anomaly corrected,
the real level of income generated ln Amazonl.a would undoubtedly be nuch
1ower.

r-
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(In this regard, it would be ueeful to improve fluvial traneport facllitiee
in these areas in order to reduce pregsures for additional road
construction. ) Lands found to have linited agrJ.cultural potential--
comprieing virtually all of the terra firme of Amazonia--would under thie
pollcy be held in perpetuity as forest reserves closed to all development,
or es sites for environnentally-benign ectivitLes such as rubber-tapping and
Brazil-nut gathering, tourism, or sustained-yield logging.

Recent events in BrazLl suggest that a change in regional
development policy along the lines suggested above may be in the offing.
The Government of Rondonia, for erample, proposed in mld-1987 that the
entire state be subject to agro-ecological zoning. The federal Governnent
is considering the possibility of extending this concept to all of Amazonia.
These are definitely steps in the right direction. Honever, it should be
kept in nind that the Government first proposed agro-ecological zoning for
Amazonia in the late 1970s. To this end, a special cormission comprised of
academics and Governnent representatives rras set up to draft suitable
legislation. The original draft Legislation included a cogulitment to
preserve 150 nillion ha of the region, of which 100 million ha were to be
rainforest. The preservationist tone of this document was reduced
considerably in subsequent revisions, reportedly due to intense lobbying
efforts on the part of timber and cattle companies and private colonization
firms. But ln the eventr ,tro v€rsion of the legislation wae ever approved by
Congress.

The euccees or failure of the new attempts to epply agro-
ecologl-cal zoning in Amazonia wlIl largely depend on the technLcal quality
of the proposale themselves, the etrength and depth of polttlcal aupport for
the concept, and the exLstence of an overall policy framework consistent
with rational land use. Wtrile it ls too early to pess judgement on the
first two factors, it is clear from the anarysis ln this paper that the
third is still not in place. some recouurendations on how the policy
framework could be improved follow.

&!, the Governnent should stop provtding flscal incentives for 4: '-
lLvestock projects in AmazonLa. Diebursements to projecte already under
implementation should continue, but only ln casee where SITDAI'{ has confir-med
by field visits thet such projects are not located in rainforest areas.
More than two decades of experience has shown that, liveet,ock projecte have
been responsible for much envLronsrental damage whlle returning litt1e in the
way of production or emploJrment. Livestock projects may also be criticized
from the equity standpoint slnce most of the benefits from the flscal
subsidy have accrued mainly to a small group of wealthy investors who have
used these resources to appropriate large tracts of land on the'agricultural
frontier. Clear1y, SUDA}l-approved liveetock projects have not succeeded in
generating the social benefits nece8sary to justify the contlnuatlon of
Governnent subsLdles.

The possibility of abolishing all regional flscal Lncentlve e inas ?
been considered as part of Brazil's overall tar reform program. But owing
to strong lobbying on the part of regional and extraregional specl.al
interest groups, there is apparently little likelihood that this w111 occur
l.n the near future. With respect to the fiscal incentivee for cattle
ranchl.ng, the most powerful lobby group has traditionally been the
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sPeculative Preo8uree. The progreeaive rural land tar (ITR) aleo hae thepotentlal to J.mprove land use patterns by penalizing those who engage in
environmentally-unsound activitl.es. The structure of the tar would need to
be nodified Ln the Amszonian contert, however, to allorv land left in virgin
forest to be considered "productLve" and thus quallfy for the lolrest tax
rate. Admlnietration of thle tax would also need to be vastly Lmproved.

The above list of recosmendatione ie not erhaustLve. It has not,got eaampler dealt with possible measureg to improve employrrent
opportunities in northeastern and eouthern Brazll and hence reduce preBBureB
on the rural Poor to migrate to the Amazon frontler. Undoubtedly there ls
Buch that could be accompllshed in this regard. However, lf the policy
reforms suggested above were to be combined wlth a well thought out and
erecuted zoning plan for Amazonia, further economic losses end much
unnecessary deforestation would be avoided in the future.

i

I
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AssocLation of Amazonian Entrepreneurs (AEA) based in Sao Paulo (Pompernayer
1984). Local political intereete, however, have also sholrn little
enthusiasm for eliminating what is viewed as an important source of
investment capital for the regJ.on.

Second, the Government should declare a moratorium on
disbureemente of fiscal Lncentive funde for any proJects in the Greater
caraJas Region--euch as the proposed pig iron plants--which would use
charcoal derived initially from the rainforest as their principal energy
source. Projects of this type have the potentiel to cause considerable
deforestation in return for the production of relatively low-value products.
Although these projects would in theory be obllged to replace the forest
with tree plantations, previous undertakings of this nature (although not on
the major scale envisaged) in Amazonia have never succeeded. Before a final
decision is taken on these projects, further research ehould be carr|ed out
on the true economic costs (including the environnental costs) of the
projects and the possibillties of ernploying alternative energy sourceg
(e.9., electrJ.city from Tucurui, natural gas, etc.)

Third, INCRA should nodify its policy which recognizes
deforestation as a form of land improvement and, as such, grounds for
granting rights of possession. Thls policy has encouraged felling of forest
in areas rrith little or no agricultural potential. It has also fueled land
speculation. In future, INCRA should not grant rights of possession or
deflnitive titles to any lots on poorer soils. In areas with poorer soils,
but rrith potential for extractive actlvities, the granting of long-ter:m
concessions should be considered. rNcRA has recently propoeed a
nodlfication of its land-use poll.cies along these lines. This new approach

, proposes to provide ?k10 y-e_ar concessions to individuals (largely rubber-
tappers already in Ehe reglon) or producei assoclations undertaking
environsrentally-sound extractLve activities in designated areas. Thie
approach' which fite well with current proposals calling for agro-ecological
zonLng, should be encouraged.

Fourth, IBDF should conslder abolishing the '50 percent rulen.
It has been shor,m to be unenforceable in the context of a frontier region
like Amazonia, and provides llttIe, lf any, protection to the envl.ronment.
rn place of the n50 percent ru1e", legislation should be passed which
expressly per:rrits the formation of contiguous "blockn resenree egual to 50
percent of the area under agriculture in a given reglon rather than 50
percent of each farmer's Iot. such reserveg would help to maLntain
biological diversity, benefit agricurture, and increaee the nr:mber of
migrants which could be settled on already-occupied areas of better soile.
Block reserves have been established on an exceptional basis in some of the
nelter settlement areas of Rondonia. Although some probleme have been
reported--for example, ilIegal invasions of the block reserves and dleputes
smong settlers over their individual rights to use theee regenreB--the
erperiment ehould be closely monitored and evaluated in ter:srs of its
replicability ln other parts of Amazonia.

Finally, the Governnent should increase its efforts to improve
the adglinlstration of taxes which, if duly collected, could have beneficial
effects on land use. A more effective adninistratl.on of the 25 percent tar
on capLtal gains from land appreciatl.on, for erample, could help dampen
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