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INTRODUCTION

“Amazonia” 'c:on,jqr‘es up visions of mystery, richness, and
grandness, but, nowadays, these visions are intermingled with
thoughts of rampant deforestation, armed'Tland disputes, and forests
atlame. Nowheré on our planet is the conflict between unspoiled
nature and human beings more shockinagily and dramatically- ewac:ted
than in Amazonia, As the Basin’s natural cover disappdars at c_l ose
to 14 a year, conservationists -and e:\'btoiter‘s, alike, continue to
argue in simplistic terms. - Conservationists 4requently fail to
recognize that humans can, simultaneously, appreciate nature and
bane{-lt from her bounty. Devmupars seldom recognize that naturat -
ecoaystems have limifs and, if severely dleturbed may lose their
tapacity to heal {:hemselvés. Meanwhile, both” sides seem to be
uhaware that landscape change is an exceedingly complex process.
Once a \éndscape is altered throush deforestation, there are many
developmental pathways{ each with its own potential benefits and
-impacts in ecological ‘and. social terms. ' -

Because of the dynamic nature of both natural ecosystems and
development activities,” past énalyses of Amazon d'evelnpment
potential and ecosystem response to human manipulation are outdated.
;hdeed,' early on it appeared that Amazon development was doomed and
that® the Amazon forest, once cIearéd, would never regsnerate.
Colonists in the Central Amazon, along the Trans-Amazon Highway,
without technical assistance and marketing mechanisms, eventually
abanduned thexr‘ lots. tMeanwhile, ranchers in the eastern Amazon
Cleared 1mmense areas of forest for pasture arﬂy to have their
clearings t _into.we2edy fields within five years. At the end of
the 19705, it appear'eci that Amazon development attempts had been a
major and iasting. fqllur‘e and that cleared regions of Amazonia had °
turbed into degradcd weed patches. But nowW, as one drives through
~the aging Amazon fr'c:mtmr, there are signs of pro:.per-lty-—a nicely
" kept .cacao grove her-e, a maracuja pldntatmn there, and recently
reforned pastuwrss  thr ul.tﬁuuut.- Abandoied ranches &id faras still
predominate, but.they are not present as deserts of lateritic
‘pavement, but more often as second-growth' forests. Indeed, the
Amazon forest is no longer viewed as an exf:eedinﬂy fragile, highly
equilibrated ecosystem but rather, and more realistically, as a
system that has been sub.gec:ted to constant per‘tur‘batmn and change
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{Colinvaux 1987) and therefore c:csntamxng a remar‘Lab!e u_apat:lty to
reconstitute 1tseH’ following disturbance.

Since 1984 mysslf and colleagues have been studying 1andscape
change in Amazonia-—- evaluating the ecological impacts of ranching,
agriculture,  and logging activities. These development activities
are concentrated in an arc of deforestation extending from the State
ot Fara ithrough Mato Grosso to Rondonia State. My research has been
conducted in the municipality .of F'ar‘agamieas {27,000 kmz), Fara,
one of the areas of most intense deforestation along this arc.

— -

-
.

In this paper we evaluate the sustainability of deve]opmen_{: at
Paragominas. The notion of "sustainable development" sepms to be a
common ground upon which both developers and conser‘vatmmstr can
stand. Althaugh the phase "sustainable devempment"‘ has been
. theapened by general and epportunistic use, these words, when used
honestly, are at the‘core of the Amazon debate. Both words,
"sustainable" and "development® have their own sionificance, but
when they are merged, they produce, synergistically, a concept
“richer than the sum of their individual meanings. “Sustainable”,
taken- alone, pertains {o resources—-are 'they used in a way-' that
ensures their perpetual availability? “Development®, by itself,
"generally pertains to the humans inter‘acting with the resource-—are
their lives being improved - by the use of the resource? Merged, the
words “sustainable .development" create a vision of humans )
_.interactine with the environment to improve their own well being
while at the same time respectzng and managmq this envirenment. To
the degree that Amazon development 15 not sustainable, the
biological ‘integrity of the reagion wnl be lost.

Paragquinas is an ideal location for research aimed at
under'standmg\'[andscane change and assessing the sustainabliltiy . of
Amaz on eeveiopment because in many ways it presents a microcosm of
Amazonia, cuntaming within its boundaries significant areas devoted
to ranching, 1nggxng, siash—and-burn agriculture, and ®ining.
Moreover, because of: its, mare mature status, Paragominas serves as a
bel iweather municipa]ity:{ develnpmental trends, innovations, and
failer‘ee e.;ﬁpeer in Pa a:;emina':; bafore they are seen in most other
youngar development centers. Hence,.' lessons learned at Faragomnifias
"tould have rbroad imnort in influencing regional develcpment.




HISTORY OF LAND USE A&ND DEVELOPMENT AT PARAGOMINAS
*

The municipality of Paragominaé lies three degrees south of
the eguator. Annual rainfall averages 1700 @m with a prohounced  dry
season from July to Novemberi rainfall during the drier peried is
about 40 mm/month (EMERAFPA, Unpublished rainfall data, 1973-1982,

*- from town of Paragominas). The terrain i rolling: hilltops contain
ctaypy, red-yellow Ouxisols with iron-rich concretions, and valleys
have sandy, vellow Oxisols. Two types of evergreen rainforest
dominate the landscape: a 29-30 @ tall, closed-ganopy forest, and a
15-20 tail, vine-laiden open canopy forest. There is no clear -

" .association between toposraphy or soils and forest type.

When the Pelem BErasilia. Highway was' laid down across what is
today the municipality of Faragominas, the region was very sparsely
settled.. Well de@e?ogeq Indian settlements are tommoi to the East
in Maranhao (Tembe Irdiéns) and along the upper reaches of the Rio
Capim to the West, but there is no evidence of anythinz but
gxtrenely sparse :ndxggnous settlements in the Paragominas rag1on.
Frior to the arrival of the Eelem Brasilia Highway, howevei,
colunx ts had’ begun ta penetrate into the Paragominas. They came
from Sao Miguel do Buama, an old riverine settlement, in search of
land. These colonists, in some cases, established prosperous farms,
. but generally, within a few years, sold off their plots to ranchers
and iand speculators arriving from Goias and Minas Berais.

Cattle ranching began in earnest in Paragominas in the middia.
to late 19480s. "The opening of the Belem-Erasilia hishway provided
access to the region at that time, and land prices were never more
than a few.dvllars per hectare. In addition, the Erazilian
government o?iered financial incentives to potential investors:
provisions al1n§1ng investors to' use their tax payments to establish
cattle ranches wéfq common, as were low interpst loans with long
payback periods. In some cases, the incentives were 50 generous
that it was impossible to lose money. Finally, the very law
* encouraged Iarge~scale\£jéaring AtMahar 1989, Hecht 1985). For
example, tand titling procedures specity that the only way Lo
acguire land title in-Amazonia has been through clearing.  Hence,
‘newcomers to Amazonia rush to lay. claim to as much land as possible.
INCRA, the government agenky that oversees 1and titling, initialily
established that one could claim & ha-for every ha cleared thereby
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providing a built-in incentive to clear ever—larger tracts. =
Moreover, land speculation has been an 1mportant part of the
deforestation dynanl.... Once land is titled the owner is free to

sell it-—frequently at substantial profits. Under these conditicons,
hundreds of ranches were established in Paraaominas. Eecause half

of each land holding was required by 1aw to be left in forest, a

mosaic of forest and pasture was createsd. _ .

-

.

Within three to four vears of past&ﬁe establ ishment, . pasture
grasses {(Fanicum maximum and/or Erachiaria SpP. ) generally began to
lose vigor because of- soil infertility (phosanorus is a potentially
11m1t1n9 element 1n-Amazonian pastures: Serrac et al. 1978), insect
attack .(Brachlaria spp. , in particular, are susceptible to snittle.
bugs; Serrao #%'Simao Nete, 1973), and compet1tfan ‘with aggressive
weeds. By the late 1970s, cattle raising in the north, q+ Fara, in
geperal , and in Faragominas, ‘in particular, faced severe economic
and ecocloaical constﬁaint;. A national monetary crisis prompted ths

government and banks to signiticantiy reduce--support to the ranthing
f . . .

sector. Ranchers responded by sharply reducing the rate of new
forest clearings. It was at this time that sawmills f1rst began to

‘establish in the region.

|

Nlth the arrxval of the sawmi11'indu5try in the easterﬁ
ﬂmavnn, came a profound change in the way that the forest was
viewed. Previously, forest land had been accorded a value inferior
to that of pasture, even inferior to degraded pasture. Indeed, the
fbrest was an impediment to land clearing. It has only been in the
1980% that the value of tne forest for its woobd came to be
appreciated., Two ueve]anments have catalivyized fthis -awakening.

First, wood supplies 1h the 'south of Brazil’ have been steadily

declining in recent years. E£eccnd, it has taken some 20 years to
establish a reliable transport anq-cummunicétinn system in the
eastern Améﬁ@g making the establ ishment of saw mills easier and laess
risk prone. 3.

-
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The eastern Amazon is a npatural place for this burst of

-logging activity because it'is adjarent to the Northeast with its

burgeoning populatianh~ éﬁq paucity of wood resou?cgs. Moreover,
1ogging provides a rich.array of work bppnrtunitias, ang in Fara «
whoie cast_nf middle ‘men have arisen’ to cut the wood, haul it to the
mill, get it to-the city. use the "“waste" to make charcoal, etc.
This has meant that sawsills don't require'large sums of capital to

get started. . . oo
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The extent of growtn of the wood industry in Amazonia and the
predominance of Para in this process in illustrated in Fig 1. In
the twelve-year period, 1976-1988, tpotal roundwonod pr*crductmn in .
Brazil‘s southeren states (Farana, Santa Catarina, and Rio Grande do
Sul) decreased from 15 million m°® (477 of Brazil’s total roundwood

pr‘c;duf.:tiun) to 7.9- m3 (177 of total) (FIBGE 198%). During this same
perion, roundwood production 1n the North region (Amazonia) has .

" increased from 6.7 m3 (217 of Brazil’s total) to 24.6 m3 (54% of
th:.si total (Fig. 1).

.THE SITUATION AT THE QUTSET OF THE 19205

LGB_SINB AS A DRWIN& FORCE IN THE FRE]NTIER ECONDNY

At the outset of the 1990s logging was the dominant ecénomic
activity in F'a.r*agominas". Indeed, for every truck that left the
municipality with cattﬁe,' dozens more left with sawn wood .products.
Most of the mills.in this region were established in the 1980s. For
example, of 234. mills located along the stretch of the Belém
Brasilia H1ghway between Banta Maria and Itinega (Fig. 2}, 794 had
been established during the 1980s (Fig. 3a). Mills tend to
. concentrate in frontier towns where energy, communication networks,
and services are available. _The town of Paragominas with 112 mills
1s the largest wood processing center in the éastem gmazon (Fig.
- 2). . : - ’

Most mills are similar in design and function. In our survey
of 232 millsy we found that seventy—nine percent operated a single
band saw mt\an annual production of sawn timber ranging from
3, 600- ,200m3 (F1g. 3b). Eleven percent of the mills had more -than
ong_bandsaw with the largest mill, three bandsaws, prjadt.u:mg 24,000
n3 of lunber‘fyear‘. The remaining 10% of the mills (n = 23) had '
.machinery to spin Ic:gs. ther*eby peeling off veneer. Gix of these
industries had a plywoad. factcar‘y associated with the veneser mill.

Most {97%) of the sawr@:il} .owners were from ocutside the region,
with 40% of these coming frem the state of “€spirito Santo, a major
wood producing r"eg}?’r&: ifv'the 1960s and 70s. While most owners had
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been involved in wood harvesting and processing activities
previously, few had owned sawmills, Indeed, conly 257 of the
sawnills in the Paragominas region (n = 232) were transferred from

LS

other regions to Fara (Fig. 2c). i o f

Sawmills are quick te invest profits in the acquistion  of Yand
and logoing eguipment. HNearly two-thirds (63%) of the -mills that we
visited (n = 232) had forest extraction teams and log transport
crews, in addition to their sawmil) cperations. Extraction
gane.r‘ally occurs 10 the lands of )arge prpper‘ty holders {ranchers),
although 61% of the miil owners .had also invested in property e;nd
397 of the mills were getfing, at least some of their wood supniy
from their own holdings. . '

¥ . o ,

There also appears. to be a trend to extend the range of
industry involvement at the processing end. #While most mills (737 -
still only proguce E8wn voards in various dimensions (Fig, 3dg), 27%
are producing more h1f._:n‘:,v &1 aborated nr*aduc't_é_iﬁa;:ring‘, pannal ing,
doors, etc.), as well as standard dimension boards.

)

L
" THE LDBGING/RANCHING  LINK

By the time Joggers arrived to Paragominas in the 1980s, most
~of the land, cleared and forested alike, was already in the hands
ot the ranchers and tand speculators who had moved into the region
in the previous two decades. Figure 4 illustrates the high dearee
of land concentration at Faragominas with xx¥ of all land in the

hands of Jjust xx¥% of tne oroperty owners. Expressed differantly,

‘xx% of the land iz in hoidings in excess of J000 hectares with &

mere x4 -isﬁ.}p'nmner"cies tegs than , 100 ha. " #s th_eir- forest tracks
have gained “glue, rancners nave become’ increasingly interestea 1in
logaing. N '

L . . "
~ ' ' .

» In .Janua.r*y ii?‘?tj, wa interviewed 14 large ranchers inguiring

- about the size.of tneir noldings, the state- of their land (i.e.,
percentage of holding}c.;' in active paétur‘e, abandoned pasture, virgin
forest, and 1ooged ft:ar*?:ét), herd size,” management {echnigues,

e

productivity, and operating costs. -We found that an average of 38%
of the total land aree{ was still in virgin forest with 264 in togged
forest. The remainina 39% of the land was in either active ar
degraded pasture (Fig. Sa). .
. 3
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In Fig. 5b we show the costs and profits for a typical large
ranch (3,470 ha of established pasture; mean o-@ i4 r*an::hes). ‘Buch a
ranch has total operating expenses of US$101,000.00/year dividea
among labor, animal and infrastructure- maintenan}:e, and transport,
Profits are approximately $‘7‘0,000.00/yeam§* US%16.45/ha.

.- = - . As pastures age; they degrade and slowly turn into weed

Uinfested old fielos unless revitalized. The pasture reformation
‘ﬁmcess.cnnsists of: 1) c.'!ear‘ing the land of debris with a

- bulldozer—the residual logs and debris are pushed into strips; 2) .
tilling and -Fler‘tilizing; and 3) planting of Brathiaria bryzantha, a
promising new forage species. The costs of pasture reformation is
U§$360.00/ha, with more than half of this cost devoted to mechanical
clearing and ploughing (Fig St). '

Pasture pr*o{its', while considerable, are-not adeguate to pay
for pasture restoratien., For example, if we assume that the large
rancher (5,470 ha in pasture in our example) is willing to invest
one-third of his profits (i.e., %30,000/yr in pasture
revitalization, he wouf!d only be reforming 84 ha/yr. Thus, the
rancher in our example would require 64 years to reform his pasture
area (5,470/86' ha = 64) (Fig. Sd). Nar would a rancher who sold
the 'Vogging rights to his forest have adegquate capital to finance
reforming, In our survey of large ranches,. we found that the
average size of the forest estate was 8,630 ha (n = 14}. The forest.
is sold for $95.00/ha giving a total profit of $820,000. Given a
-total opening of 3470 ha and a corresponding cost of $1,925,000 for
. reformation, the sale of forest logaing. rights would only allow for
the reformation of 43% of the open area. 0Only when the rancher acts
as a "logger® and conducts the timber extraction himself does he |
earn enough™ 0 finance pasture reformation. In this case, profits
per hectare for‘f;logging are #1,100.00 (Verissimo, unpublished),
allowing the r\ar{cber to reform more than 3 ha of degraded pasture
for_every hectare of forest that is logged. *

It is not knowﬁ'\hoﬁr'_‘fﬁequenﬂy pastures will have to be
'r‘enewed"by replanting and fertilizing, but subsequent - restoration
should cost about one-half that of the initial cperation because
_heavy mathinery will 'not be required. Hence, it seems likely that
ranchers who actively ﬁart.itipafe' in the logaing process will have
adequate capital to reform their pastures several times (Fig. 32d).
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_ This analysis, in itself, does not demonstrate  that ranchina
is a profitable enterprise. Rather, it shows that the furest now
plays a criticial role in sus taining ranching act1v1tles and that,
in effect, the sudden valuation- of Amazon forest tlmber- extends the
ranching trial period. Large ranchers, with apprecmble areas in
forest who are willing to participate in the timber extraction
process, now have an additional 20 to 30 years of pastur*n subsidy
before they will have’ to stand on their own.

. .
The mpor‘tance of forest tlmber* respurces in present-—day
Amazonia frontier economies canngt be overemphasized. Now, for. the
first time, local resouwrces are providing the capital to drive
. regional development. Hence, the development model of Arazonia is
- ghifting from the artificial guver*nment-subsmmed \fer*smn to ong
which relies on the exploration of local resource wealth. On tne
one hand, this can be viewed as a welcome change! resturces which
were pr*evmuly bu-"-npd are now being used. On fhe other hand, tnis
shift in develupment nmentatmn 1A NO way ensures that cevelooment

will now be sustamable. in the classic development model, riches
gained in the initial rresource extraction phase are employed to
bund a diversified’ economy based on refining, processing and
services. In this process, the region’s inhabitants realize gains
in health care, schooling, and earning power. 0Of course, this does
not always cu:cur'._ Frequent}y, the riches are merely mined leaving
. behind a'r‘ewur‘ce—depleted landscape.

Because of the central position of logging in Amazonian
-development, we devnte the rest of this paper to a consideration of
- the social, economic, and eccﬂagmal impacts of Amazonian logging. ’
Through this inguiry, we will show that Jlogging, as presently
practicec, 1& -not sustamame, nor does the logging &conomy wmch '
dominates the\regmn 1ead to the “develca'nent of the region’ ‘g
inhabitants in ahy meaningful way. We wiil go on to show that this
need not be sor tha wealth aenerating power "ot Amazon timper
resources is ennrmcus and deve) opment along sUstainable pathways is
pos:sibIe. b
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IMPACTS OF LOGGING
SOCiAL  IMPACTS -

White. loaging plays ‘a critical role in the economy of regional
r"anchmg and in the wealth accumulation of a new entrpreneurial
.clags, it is prudent to con51der~ the sac1a1 and envwonmental
impacts of this activity. We determined that the 112 mills in the
vicinity of Faragominas generate 7,250 jobs: distributed among
sawmill employees (33%), truckers (for both logs and sg:\w'nwco‘ci)
(21%) " forest timber extractors (14%), and odd-job laborers (1410) .
Overall, we estimate that 414 of the urban population of Paragominas
depends on the'wood industry for sustenance. f:ons1demng that this
industry logs approximately 30,000 ha of forest year (i.e., 260
ha/mill x 112 mills = 29,904 hal), each emplﬂyee in the industry -
depends on 4 ha of +c;r'e.=,tf.vr‘ for sus’cenancg.___ -In_terms of

production, given that 2 typical mill produces 4800 m3 of sawn
wood/yr, the tota] productmn per m1l‘l wor-i*er is appr'crumate]y 73
m3. : ;o ‘ '

. o . . . .

- In. conmdemng the social impacts of the logging- industry, we
were 1nterested not Jjust in the number of jobs generated, but also
‘in the quality of work provided. To address this question, we
interviewed 1i2 househoid heads .smpioved in the Parasominas
sawmills. Most sawmill workers had come from other munrmahtles
.. within Fara or from other States (e.g., 411 were +from the paverty
stricken state of Maranhaa). F1-fty--Fwe percent of the interviewees
_ had arrived within tne last five years. The great majority (904) of
these’ cawmill woriers had migrated from the rural zone, having left

~ farming for urban wage labor . in hopes of a better litfe,
. oy -

CIn F'ar'\a‘gb@inas', the sawmills and workers are clustered in an
1nc1ustr*1a\ nmg"tborhoud . Streets are unpaved. The air is
-Fr‘eque-itly acrid m.th the smoke emitted from sawdust flr‘es. The
. houses, thémselves, ‘ar'e small, gensrally 30 mZ, composed of 1 or 2
rOOMS . One-third of th-= ‘homes were completely without furn:\ture, a40%
lacked electr‘lmtv' and two-thirds lacked running water. Sickness,
particul a-*l y intestinal’ ‘and bronchial isordors, were common. Yet,
there is orly one doctor for each 1300 1nhab1tants at Paragominas, a
ratio well below Worid Hzath Urqanl‘ratmn s recommendations.




) _enormously from timber ex traction, there is no evidence that the

‘areas for the loading and transpowt of logs to the @itls.

11
We fodnd that aalar1es were low, US*iIZ 00/month  (n =87, 5 =

43), Furthermore, owing to the non-specialized’ nature of the work,

there was no relationship between salary and years of work in

sawmill service (Fig. &a). Three-quarters of the famidies

interviewed used more than 664 of their salary in the purchase Qf

food and 11%. used more than 90£ of their- salary in fcod purchase

Fig. ébl. . o

Education does not translate into earning oppertunities in
this sector. F1fty—¥our percent of the interviewess were illiterate
and the remainder were semi-literate. There wWas no difference “in
salary earnings between these two groupings. Only 432-0{ the
schnol~age cliildren were enrolled in ‘school . In sum, while an
e11te, composed of ranchers who OWR the forest’ resource and loggers
who have the technolegy to progess the resource, are benefitting

sawmill industry has-improved the guality n+ 11fe ot its work force.
In this context it is suificient to abserve “that of &ll the expenses
required to ouerate a sawn1ll that realizes & montnhly profit cof
Us£30 OUO, worker gaiar1es are the 1owest budget item (less than 10
Z of fotal operat1ng qnsts). ' .

S '
ENVIRﬂNﬂENTAL IMPACTS

Logging at Faragominas is intensive and highly mechanized.

‘More than .one " hundred species of trees are harvested; larce

bulldozers open up wide swaths throush the fcrest and smaller dozers
roam through the fdrest in search of prefelled trees. These trees
are then dragged out to 0.1-0.3 ha patios that serve as staging

- B . -

‘ There _very 11ttle 1nformat1on on the impacts of’ this
intensive 1ogg1ng. ' Indeed, aside' from our work there 15 no

information on the yields of extraction {1. e., number of trees
extractéd/ha, vol extracted/ha, etc.) or the damnages caused éuring
extraction. Nor have tnere peen any systematic studies on tre
management optiaons for ]ogged {orests. We considered these _topics
in a study of three jdaging oneratzons in the environs of

. Paragominag.

Harvest yields. In our three study areas the numbar of
trees harvested per nectare ranged from 2.9 to 9.3/ha {(mean = b4, S

- : .
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= 2.6, n = 3),_Qﬁi1e'extractibh yields .ranéed from 18 tg &2 mS/ha
(mean = 38, s = 18, n = B (Table 1) .  Within individual sites,

_ the number of trees and velume harvested/ha was also extremely
variable. Harvested tress were large. Basal diametera averaged
between 70 and 7S cm for the thres sites; harvested bole length
averaged between 16 and 20 m; and volume per tree rangsd from 5.2 to

6.4 m3 (Table 1).

The number of species extracted per site ranged from 38 to
$7; .and the total number of species ektractgd considering &11 sites
- together was 83. 0F these 83 species, 23 occurred in all three
sites, 20 occurred in two sites; and 41 occcurred in just one site.
The 23_speéies occurring in all. three sites comprised S24 '

-individuals ar 71% of all trees harvestgdm 4+
Tree damage. A considerable ambunt of damage océurred in the

opening up of Iugglng roads and the extraction. of trees. Logging
decreased canopy cover by an average of 3%% in the three 5tudy .
‘dlites. While an’ average of &.4 trees were extracted/ha, almost 130
trees > 10 cm dbh were,saverely damaged (Table 1). Almost hatf
{mean = 484, s = 9, n F 3) .of the damaged trees were uprooted, 41%
(s = 2) had broken stems, and the remaining 11% (s = 5) suffered
severe bark 16;5. The average size of damaged trees was 20 ¢m dbh

‘ﬁrangé_= 10-93). Many of the damaged trees were of potential . -

economic interest.” For example 3241 were presentl& sawn in the

- Paragominas mills with an additional 44% used in rural construction,
although not freguentiy. sawn at present. Tthe remaining 24% of the
damaged trees had no present or potential wood-related importance.
‘}In terms of volume, BSY of the total damaged volume had some wood
use (492 as Sawn timber and.sz in other applications).

. It 1s*useful to cuns:der logging damages in terms of indices. -
‘This allows one\to compare sites and to also clearly see the

tradeofis 1nvulved in 1ogglnu. Almast 2 m3 of wood are destrayed
for each m3 ha.rvested This is done by opening "up approximately 40
_ me of logging road per trﬂ " harvested resulting in 218 e of scraped
"ground surface per haﬂvested treg and 600 o2 of open canopy per
harvested . tree. By cnntrast, natural tree falls cause oppenings in
the v1c1n1ty of 100-200- mZ in this.-region. Hnnce, extraction causes
openings that are more than three times greater ‘than those which
"might o;cur natura]iy..

[ S
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: Secondary impagts are also associated with intensive lecggineg.

0f particular concern is fire. Forest cutting for any purpose
jeaves slash on the grouna, increasing.potential fuel lcads; and
opening of the forest canopy, by increasing the. amourtts of radiation.
reaching the for‘est floor and increasing vapor pr‘essu"e deticits,
dries the sl ash During the siu-month dry season, a period cof five
or six raintess days is su-F-F1c1ent to dry fuels belaow & threshold of

combustion in these disturbed forest stands. . As fire is commonly

" used for pasture establishment and weed control, an ignition source

15 widespread during the latter part of the dry season. Hence,
these logged ecosystems represent an ent1re1y new and unigue fire

" environment in Amazonia: fue! loads are greatly increased -Fr'nm

"POTENTIAL FOR FOREST MANAGEMENT -

forest slash, the microclimate is decidedly drier, and anthropogenic
ignition sourcgs are common. . »

Gver*al], th1s analysis reveals that neither the work force nor

rthe {or'est resource 15 benefitting from timber e:’.tr‘actmn. ’ Indeea.

there doesn’t appsar to 52 any serious &attempt- at forest managapent
atiywhere 1 tne eastern ;Amazon. 14 present oractices continue. 1t
is likely . “that the forest will gradually be degraded and thereby
lose its wealth generating potential. But need this be so?

.

Could *+ -z Eastern Amazon forest be manased to sustainable
prod.\ce timber? Sawmilil owners claim that it makes no sense for

" them to manage the forest. Indeed, forest manauement ‘does imply

costs and -when resourcés ar'e abundant and cheap, as is the case for

- wood in the eastern Famm_c.n, it makes more sense to JL!St buy loaaing

rights, 10%\'&1’19 stand as aquickly as po:szble, and move on. Forest

manage’nent, \,contr‘a_.‘.. wou]d mvol ve the diversion of time,
effort, and mnnEV away from immediate money making activities intoc

_ future-oriented 'Fcnﬂesf 1mpruvement. Here, we combine our -data on

'Iuggmg and wocd pracessng vields and protits to con51der the

‘ '-_econom:c feaSIbﬂlty\ p-F -Forest management.

PR - \.
- I %, . - B

‘ \‘"\
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DENSITY AND VOLUME OF ECONDWIC SPECIES IN POST-LGSGED FOREST

7 Given'tl'!e high damage associated with logging &t Faragominas,
our discussion of management besins by considering the condition and
potential tiaber producing power of the pogst—]néged forast. - We
found that there were hetweenA24-34 individuals » 30 cm dbh/ha that

-are acceptable in the region’s mills {mean = 29, s =4, n = 3}.

“There was an additional 17 trees > 30 cm dbh/ha in the "future wood
uses” category (1.e., with p'otentiﬂ use although not frequently

Sawn at present). Overall, 934 of all trees and 964 of tres volume
fell in the usable wood categories. Meanwhile, the average density

of trees between 10 and 2%.9 cm obh was 71 (s = 16, n = 3} trees/ha
in the sawable category and 99/ha (s = 7, n = 3) in the "other wood

uses" category. Far- these smaller trees, 71% of the total

mdwxduals and 764 of the tutad volume was in the usable |

categur‘les. . -

In volumetric terms there were 59 m3/ha of wood »30 ca.dbh in'

.the “ﬁresent sawable" c‘ategdry and an additional 95 m3 (¢ = 22, n =
<y in’ the “future uses" categary. . For .trees between 10 and 29.9 cm

dbh the volume ih sawable wood was 13 md (s =2, n =3) and in wood

* - with "future uses" 34 m:3 ({5 = 4, n=3. Not all this wood

volume is necessarily usable: an average of .32¢ of the tree vol ume
in the three sites was in poor condition.

_ Even taken into account these restrictions, _the number of
trees that could be managed per site is sizable. Considering Just

“the trees > 30 cm dbh, we determined that there were, on average, 36

‘'manageable trees/ha (s = 4.9, n = 3) or, expressed in terms of

) \{o‘lume, 66 me (s = 26, n = 3} of manageable wood.

o
. -a- _'

Nk

ECONONIC FEF!S‘TIBILITY OF FOREST MANABEMENT AT PARABOMINAS

’ . - . L . - ' .

The most tungamental timtcer management MEASUres that could be
taken at Paragominas : tu increase timber prnductmn are vine cutting
and ¢irdling of non- econcurlc or defective trees in close proximity

to setected (manageab}e) trees. Qur prelimanary data "indicates that
. under these céndltlons, treoes will ac:hexve annual diametér‘

increments of 0.4 to 0.4 cm compared teo 0.1-0.2 cm/yr", typical:
non—managed stands.

b an
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Our projections, considering a 30-year. rotation, reveal that
the difference in wood wvolume accumulation between managed and naon-
- managed stancs at Faragominas is 25 ms (s = '?, n = '.3). Hence, non-

manaced stands will accumulate aoprozimately 1.1 m3 u+ usable
wood/ha/yr while accumulation in managed stands will be

appraximately 2 m3/ha.

Combining our information, on mill profits, management costs
and forest response to management, we can begin to evaluate the '
econamic viability of management (Table 2}. ~ We do this by
considering a typical sawmill at.Paragominas, one with.a forest:
extraction team, transport trucks, and a sawmh with one band saw.

- More than half of the mills at F‘ardQUmmaq fit this classification.

‘Such a mill will log some ;-.70 ha/yr or S3 ha/month during the five-
menin harvest season. Elumng this time the harvest. rate is 1600
malmonth or 70 mS/work day, given a logging crew composad of seven
men (one, tractor operator, etc. Y. The extraction process ig-
pr*ohtdb'le cons1der‘1ng that the annual cost of extraction and
transport together is approximately $207,000.00 and the value of the
8000 @3 of wood de11ve+ed to Paragominas mills wou}d be some
$320,000.00 (Table 2) .‘ ‘Indeed, extraction profits run at ‘about
$23,000.00/monjth during the ;sze-_-month extraction season.

" Pr{ucessing -costs  in our example would be $437,000.00ly;* or

R $55.00 per a3 of proceésed log (Table 2). " Biven that tne total
value of the sawn wood pr‘nduced from 8000 m3 of bole wood is
$1,032,000.00 and the tatal extraction, transport, and processing
_costs are $644,170.00, the annual mill profit would be .
approxmate}y £388,000.00 or $32,000. UO/month (Fig. 7). Meanwhile,
the monetary gain per hectare harvested would Se $1,450.00, with t‘he
proflt per‘ nt3 extracted standing at- approxmately £48.,00. '

fan N
- In the :c}text of these values we can ‘begin ta evaluate
management costs and benefits. First, the available data and our
-erld ghservations mdu:ate that the manasement cost per ha would
‘nut exceed $70.00. Hgnce, in the case of our example, approximately
" $18,500.00 {(or approumately sv of annual amill profits would need to

© . beé -invested in management (Fig. 7). The returns on tnis investment

are likely to be considerabte. - First, other research reveals that a
pre-extraction inventor ry and vine cutting  reduces logging ‘damage by -
S0%. Hem.e, we could expect that in the case of our three stucy

areas, some 56 trees/ha containing 25 m:" of bole wnnd of value would

o e e e . < o
- hd . - s - - ) . s . .




have been saved with such planning (Table i). This alone would.
appear .to justify management. But increased wood accumulation rates
is the most frequently cited justification fcr"managen}ent. Recall
that management is likely to result in an increased yi‘eld of 25
mslha or 19 m3 (Francon volume) compared to a non-managed stand over

a 3 year rotation and that the profit per m3 (Francon) of bole wood
processed is $4B.00 for a mill involved in extraction, transport,
and processing (Table 2}. Her_‘nce, the wealth génerating_potential
"of a one hectare forest plot would be $850.00 (19 @3 x  $4B.00 -
$70.00), ) .

» .

INFLEMENTATION OF FOREST MANAGEMENT

At present the forest timber resocurce is abundant' in Amazonia
and, hence, there is no incentive to mana(ge, anly to harvest the
bitgest and best wood as guickly as possible. Under these
conditiohs, management will not occur naturaliy--it will have to be
encouraged through sovernment policy. This policy shouid be
designed to make timber resources artificially scarce. This could
be done t_ay allowing- 1ggging only in dsignated areas of State Forests
and prohibiting sgwmill owners who operate in these areas from
relocating their operations.” In return, each could be given a
license to ldg a spécif'ied area of forest (adequate to supply.the
mill indefinitely, if properiy managsed. In the meantime, Enfor;able
guidelines must be developed which specify how logging and
management operations should be conducted. Finally, a cadre a
forest extension agents must ‘he trained and given the rescurces to
educate  the logging - industry in acceptable harvest and management
practices. o ’

. ns
CONCLUSION ™.

.

In closing, ‘v}ug wish to stress four points:
’ 1) Amazonia presents wealth in various forms and for this
- reason many‘ different :i‘n‘gérests have converged on the region- over
the past twenty-—+ivé years. First, came peasants in search of land.
They were followed by ranchers in search of tax ‘sheiters and zood
investments and, then, miners in plrsuit of fortune. Now that an
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infrastructure of highways is well establishad, the lumberman has
appearsad.

2} Logging and wood pr‘oceésing_are coming into-;’maminen&e Just
as agriculture and ranching are floundering. Because of a national
financial crisis, government financing is largely unavailable to
Amazonian ranchers and farmers. For;tuitnusly, ranchers, the class
in control of both cleared and forested land in.the eastern Amazon,
‘- are now able to use profits gained from wood extraction ‘in their’
forest reserves to reform badly deoraded pastures., It is still not
ctear whether this subsidy from nature will.be sufficient to
establish pasturing on firm footing in Amazonia, )

3) Evidence to date indicates that the social and ecological
impacts of logging are substantial. Those employed in.the 1ogging'
sector spend most of their salary Jjust ta satisfy their basic
necessities with little prospect for improving their lives or thase
of their. children. Meanwhile, logsing resuits in substantial forest
damage: canopies are opened by 30% or more and 25 trees are damaged
" for each tree harvested. Vines are favored by these open conditions
~and frequently domina B log sites for many years. Coupled with this

is an increased probagility of fire in logged stands. ’
) * 4} Forest timber resources are abundant and cheap in
' Amazcmia.. Hence, there is little incentive, on the part of
industry, to engage in management. ' Management will. orly begin to
make sense if/when the forest timber resource begins to become
scarce. If this were to happen, our economic -data reveal that
_sawmi'll industries could manage the forest resource for sustainable
yield and still realize profits. In su'm', our analysis reveals that
sustainable development, while not occurring at present in gastern -
Amazonia, ig, certainly possible. - : . '

.
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- FIGURE LEGENDS - i .

FIGURE 1. (R). 'Rnundwooc_l br‘oductinn in Amazonia compared to the
rest of Brazil. The "Amazon" includes the states of Rc;ndnnia, fcre,
".:';ﬁmazonias, and Para, the territories of Roraima and Amapa, and parts
'.:_6{‘"Har~anhaa, Goias, and Mato Grosso. (B} A comparison of roundwood
' \pr'uductinn among the Amazon states of Para, Rondonia, Acre, ,and
Amazonas. ) ) -

FIGURE 2. The Jocation of sawmill industries (p = 232) "along a XxX
" km stretch of the Belém Brasilia Highway between Santa Maria and
Itmga in the state of Fara. ) )

FIGURE 3. Characteristics of the sawmill industry in the _
Paragominas region of Fara considering (a) year of instaliation, (b)
ogrigin of the mills, (¢) involvement in forest extraction, and (d)
involvement in secondary -wood processing.

FIGURE 4, The relationship between property size and.land awnership
illustrating that the majority of the land in Faragominas is in
Jarge holdings. : .

" FIGURE 5. Wealth and investments of Paragominas ranchers considering
(&) the relative amounts of land in pasture and forested states, (b)
operating expenses and profits, (c) costs of pasture restoration,
-and (d) capital reserves to finance pasture r‘estur*at'inn.

FIBURE 4. (A} Relaticnship between salary and years of work in
sawmill ser?i‘ge. (B) Fercentage of salary spent to meet basic
necessities of \ffnad, clothing, and shelter.

FIGURE ;I. A su.mma‘i-‘*y of sawmill profits and cpsts involved in timber

. extraction, transport, and processing,
~ . "
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© CARACTERISTICAS DA INDUSTRIA MABEIREIRA A REGIRO DE PARAGOMINAS
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Table 1. Damage caused in wood extraction in three logging zones in the
municipality of Paragominas, Paré, Brazil.

-'Aréa 1 Area 2 Arez 3

- Characteristics of Extraction: -

Area of extraction (ha) 114.6 37.2 15.9
No. of species extracted : B Y AR I 43
Trees extracted (no./ha) 29 6.9 9.3
Trees cut but not extracted (no./ha)! 2.2 0.7 . 04
Volume extracted {m3/ha) - 18 35 - 62

~ Volume cut but not extracted m3/ha) 22 __ . .32 36

Damages Caused in Extraction:

Trees > 10 cm dbh dampged (no/ha) 121 130~ 193
Basal area > 10 cm dbh damaged ( mZ/ha) 5.0 6.6. 76
Volume > 10 cm dbh damaged (m3/ha) 47 63 77

" Canopy opening (m2/ha)? 2500 - 4500 4400

Damage Indices: : .
‘Trees damaged/tree extracted 4] .19 20

 m3 damaged/m3 extracted 26 1.8 1.2
m logging road/iree extracted 37. 38 . 43
m? road and patio/tree extracted 186 219 249
canopy opening/tree extracted - 862 652 473
. - \_‘;,‘. A - . ‘

! Kot extracted because of defects. . .
2 Considering enly canopy openings caused by logging activities.
E " - .
’ T ‘ i ’ N . A B
s T A . i R
. 4,';.




Table 2. Sdmmary of annual costs and profits in the extraction and
processing of wood in the municipality of Paragominas, Para, considering a

typical sawmill.

Produciion:
Volume extracted {m3 Francon/ha)
Hectares logged/year!
Total volume extracted (m3/year)?

Costs (US8):
Cost of extraction3
" Cost of transport4
Costs of processing?
Cost of processing/m3 , :
Total costs of extraction, transport, and processing,
Tota! cost/m3 ' '

Value of Production:

Total value of extracted and transportied bolesé” =

* Total value of sawn wood produced? - -

Profits: ’ I
Total profits [
Profits/ha |

~ Profits/m3 extracted

~ Viability of Management:
‘Cost of management/ha
Total cost of management$

30

267

8000

$88,700.00
$118,250.00

- $437,220.00

$55.00

" $664,170.00
‘ $55.00

$320,000.00
$1,032,000.00

$387,830.00

- $1,450.00

$48.00

$70.00
$18,550.00

| There are. on average 30 m? of wood (s = 14, n =3) extracted per hectare. Therefore, 2

typical sawmill will log approzimately 267 ha per year.

2 Here we assuBi@\tpat a logging team extracts 1,660 m3/month (Francon volume; mean
of 11 logging teams). Logging teams are composed of nine persons and work with

bultdozers and chainsaws for five months each year {dry season).

3 Extraction costs include the cost to buy forest logging rights (22% of total costs).
salary and food for the oxiraction team (20%), fuel and maintenaace of tractor aad

" chainsaws (44% ) and equipment depreciation (7%).

4 The costs of transport include salaries (6%), fuel for trucksand log loaders (32%),

maintepance of machinery (40%), and depreciation (22%).

S We consider that 667 m3 of wood ace processed/month producing 400 m3 of sawn wood
(ie., processing efficiency =60%). The processing costs are $55.00/m3 of processed




fog. These cosﬁﬁmda expenses with salaries ( ), admxmstratmn( ), fuel and energy
( }, depreciatic machmery( ). and tages( ).

6 Given that the value of wood in bole form is $40 09/m3at the sawmlli gate.

7 Assuming 2 60% wood-use efﬁcxency anda sawn WODd niarke; price of $215.60 {8000 x
0.6 x$215.00 = $1,032,000.00). .

§'Given a total annual producnqn of SOJO m3 and the fact that each hectare yields 30
“m3J, jtis necessary to manage  257ha/vr. The costsof management/ha are $70.00

including: 1) preharvest inventory ta identify the wood of value ($11.00/ha): 2) vine

cutting three times--one year before logging, five vears after logging and 15 years

after Ioggmg ($50.00); and 3) girdling of non economxc species to favor trees of
economic value ($9.00/ha).
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A evoluciio da

fronteira amazénica:
oportunidades para .
um desenvolvimento

susientavel
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Resumo

A naior parte do desmata-
mento na Amazénia tem se con-
centrado e em um arco que vai
do Estado do Pard, no leste, pas-
sando por Mato Grosso e
estendendo-se até Ronddénia, no
QOeste, e comegou em larga esca-
la na década de 60. Uma drea
onde ocorre desmatamento par-
ticularmente intensivo é no mu-
nicipio ‘de Paragominas,
localizado ao longo da rodovia
Belém-Brasilia, no leste do Pa-
rd. Neste trabalbo € revisada a
bistoria do uso dos recursos na-
turais na regido de 1960 a 1990
e sdo avaliadas perspectivas pa-
ra o seu desenvolvimento sus-
tent-ivel para a década de 90. O
‘municipio € o local indicado
para entender a modificagdo da
paisagem e qraliar a susienta-
bitidade do desenvolvimento re-
gional, jd que a regido
Jocalizada apresenta wum micro-
cosmo da Amazénia, contendo
dentro de seus limites dreas sig-

T R T A L L LTI aY
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nificativas utilizadas para a pe-
cudria, explora¢cdo madeireira,
agricultura de corte e queima e
mineragcdo, Além disso, pela lo-
caliza¢do estratégica, serve co-
mo wn Municipio de referéncia:
tendéncias de desenvolvimento,
inovagdes e fracassos ocorrem
Drimeiro em Paragominas e §0
depois alingem as dreas mais
recentemente colonizadas. As
experiéncias obtidas nessa re-
gido, no entanfo, podem ler
grande influéncia nos rumos do
desenvoluvimenlo regional. No
inicio dos anos 90 a paisagem
de Paragominas pode evoluir
em duas direcdes distintas. Unmia
€ a de seguir a tendéncia atual
onde hd potcas preocupracdes
em relagdo ao manejo sustentd-
vel. Um caminbo alternativo é
o de conciliar os objetivos de de-
senvolvimento e conservagdo.
As dras de pastagens degrada-
das padem ser reformadas com
germoplasmas bem adapiados,
e, uma vez melboradas, essas
bastagens sdo economicamente
vidveis. A variedade de culturas
agricolds pereres conio citrus,
caju e manga se desenvolve bem
na regido, niesmio guando plan-
tadas sobre campos abandona-
dos e pastagens. 4 exploragdo
madeireira também pode ser
sustentdvel e a qualidade de vi-
da na regido pode ser melhora-
da apenas tornando produtivos
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os G mil km® que jd foram des.
matados, além do que, o restan-
te da drea do municipio. gue
ainda estd com floresta poderia
ser manejado para a producdo
de madeira.

Abstract

Most of the
deforestation in the Amazonian
Region bas been concentraled in
an arc extending from the staie
of Pard in the east through the
States of Mato Grosso 1o
Rondénia in the west. Large-
scale forest clearing began in
this region in the 1960s. One
area undergoing particudarly
infensive deforestation is the
municipalily of Paragomninas,
located in eastern Pard along
Belém-Brasilia Highway. In this
Daper, the bistory of natural
resource use at Paragomings
Jront 1960 to 1990 is reviewed,
and the prospects for
sustainable develofiment in this
region for the I1990s are
evaluated. The municipality of
Paragominas is an ideal
location for researclh aimed. at
understanding landscape
change and assessing the
sustainability of the Anmazonian
Region development because in
many ways it presents ap

' Empresa Brasileira de Pesquisa Agropeciria (Embrapa) — Centro de pesquisa Agrollorestal do Trépico Gmido (Cpatu) Aliliagio
nos Estados Unidos da Amérlca. The Pennsylvania Siate University,

? Instituto do Homem e 0 Mcio Ambiente da Amazonia (Imazon}.

INSTITUTO  SOCICANBIENTAL

data N
cod. 133 200 5. |




microcosm of the Amazonian
Region, containing within its
boundaries significant areas
devoted to ranching, logging,

slash-and-burn agriculture, and _
mining. Moreover, because of ils ."
- status,

more mature
Paragominas serves as a
bellwether municipality:
development trends,
innovations, and failures
appear in this municipality
before they are seen in most
other younger development
cenlers. Hence, lessons learned
at Paragominas could bave
broad import in influencing
regional development and
natural resource conservation.

At the outset of the 1990s, it
appears that the Paragominas
landscape could evolve in two
distinct directions. in the first
case, the land will continue to
be mined with little thought for
sustainable management. An
aiternative case is reconciling
development and
conservationist aims, Degraded
Dpasture lands can be reformed
with well-adapted germplasm,
and these improved pastures dare
economically viable. A variety
of agricultural tree crops such
as citrus, ‘‘cupuacu’’, cashew,
and mango, grow well in the
region, even when introduced
into abandoned farm fields and
pastures. Logging, if done
carefully, can also be
sustainable. Indeed, the quality
of life at Paragominas could be
improved substantialily just by
putting the 6,000 km?® that bas
already been cleared into a vital
pProductive form. Meanwbhbinle,
the remaining area of the
municipality that is still forested
could be managed for timber
production.

Introducéo

AAmazénia evoca visges de misté-
rio, riquezas e imensidio, mas
atualmente, cssas visdes estdo entremea-
das com imagens de desmatamentos, con-
llitos armados pela posse da terz ¢

grandes queimadas. HA poucos lugares no
planeta onde a ofensiva do homem con-
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Figwra 1. Locolizagle
dos amprasas modelrelees
{n= !3!’)’:- longs de uma
extansio de 340 Km da
Redovia Balim-Beusfllo enhe
3"'" Maria ¢ ltloga nc Eviode
s Pors.

"tra a biodiversidade é mais direta e dano-

sa do que na Amazonia.
" A maior parte do desmatamento na

" Amazdnia tem se concentrado em um at-

co que vai do Estado do Pard, no leste,
passando pelos Estados de Mato Grosso
¢ Ronddniz, no oeste. O desmatamento

* em larga escala comegou nessa regido na

década de 60. Até agora o processo de de-
senvelvimento tem sido desordenado, V-
rios atores, incluindo agricultores,
pecuaristas, mineradores ¢ madeireiros
tem trabathado para extrair as riquezas da
regido. As avaliagGes econdmicas e eco-
{ogicas conduzidas nos anos 70 sobre o
processo de desenvolvimento davam pou-
cas esperangas de um desenvolvimento
sustentdvel (Goodland e Irwin, 1975,
Hecht, 1983). Entretanto, 2 experiéncia da
ocupago da Amazdnia estd em constan-
te evolucio. Portanto, as andlises anterio-
res referentes ao desenvolvimento
precisam ser continuamente revisadas
considerando as novas descobertas,
Uma drea onde ocorre um desmata-
mento patticufarmente intensivo € o mu-
nicipio de Paragominas, localizado 2o
longo da rodovia Belém-Brasilia, no leste
do Pari (Figura 1). Nesse trabatho revisa-
mos 2 histéria do uso dos recursos natu-
rais em Paragominas e avalizmos a
perspectiva de um desenvolvimento sus-
tentdvel para essa regiio. O municipio de
paragominas (22,000 km? ¢ o local ideal

o

para uma pesquisa com o objetivo de en-
tender a modificagio da paisagem ¢ ava-
ltar  a  sustentabilidade do
desenvolvimento amazdnico, pois de mui-
135 maneiras essa regiio representa um mi-
crocosmo da Amazdnia, contendo dentro
de seus limites 4reas significativas utiliza-
das para pecudria, exploragio madeirei-
ra, agricultura de corte ¢ queima, e
mineragio. Além disso Paragominas ser-
Ve Como itm municipio de referéncia; ten-
déncias de desenvolvimento, inovacgoes
e fracassos tem surgido primeiro em Pa-
ragominas muito antes de atingir os cen-
tros de desenvolvimentos mais recentes.
Portanto, as li¢hes aprendidas em Parago-
minas podem ter uma grande infloéncia
nos rumos de desenvolvimento e conser-
vagdo dos recursos naturais da regido.

Histéria do uso
da ferra em
Paragominas:
1960~-1990

O municipio de Paragominas Jocali-
zz-5¢ a 3? a0 sul da linha do Equador. A
pluviosidade anual é de cerca de 1.700
mm com uma estagio seca de julho a no-
vembro. O relévo € suavemente ondula-
do coberto por floresta imida perenef6iia
de 25 a 35m de altura que cresce sobre
latossolos vermelho-amarelo.



Os primeiros
ocupantes da terra
eram agricultores

Quando a rodovia Belém-Brasilia co-
megou a ser construida na década de 60
cruzando o que atualmente € o municl-
pio de Paragominas, a regido era esparsa-
mente habitada. Havia povoamentos
indigenas {indios Tembé) a leste no Ma-
ranhio, ¢ a oeste, a0 longo das margens
supetiores do rio Capim, porém na regido
de Paragominas ndo h4 indicios de nada
além de ocupagdes indigenas exteema-
mentes esparsas. Antes mesme da cons-
trugdo da rodovia Belém-Brasilia os
colonos j& haviam comegado a ocupar a
regiao, Os primeiros colonos eram origi-
ndrios de 530 Miguel do Guama, um anti-
go pavoamento ribeirinho 20 norte (Figu-
1a 1), Esses pioneiros estabeleceram ran-
chos, mas em pouces anos, a majoria ji
havia vendido seus lotes para os pecua-
tistas e especuladores de terras que che-
gavam principalmente de Goiis ¢ Minas
Gerais.

A pecuaria
na floresta
umida

A pecudria comegou de fato em Pa-
ragominas no final dos anos 60 com a pa-
vimentagio da rodovia Belém-Brasilia. O
preco da terra, cotado somente em alguns
délares por hectare, e o interesse do Go-
verno em atrair investidores do Sul do
Brasit para a Amazdnia propiciou uma
ocupagio acelerada da regifo. O gover-
no brasileiro ofereceu a conversio de im-
postos, empréstimos a juros baixos e
longos prazos de caréncia para que esses
investidores estabelecessem fazendas de
criagio de gado na regido. Em muitos ca-
sos os incentivos foram 120 generosos que
cra impossivel perder dinheiro. Além dis-
50, 4 propria lei estimulava o desmatamen-
to (Hecht 1985, Mahar 1989). O meca-
nismo de titulagio de terra especificava
que para cada hectare de floresta derru-
bado os ocupantes receberiam o titulo
equivalente de seis hectares, incentivan-
do assim o desmatamento de dreas cada
vez maiores. Sob essas condigdes, cente-
nas de pecuaristas se estabeleceram em
Paragominas. E devido 2 lef que estabe-
lece que metade de cada propriedade se-
ja mantida como reserva florestal, formou-
se um mosaico de floresta e pastagens.

Ap6s um perfodo de quatro a seis
anos do estabelecimento da pastagent, as

gramineas (Panicum maximum efou Bra-
chiaria spp.) geralmente comegavam a
perder o vigor devido 3 baixa fertilidade
dos solos (o fésforo é um clemento po-
tencialmente limitante nas pastagens ama-
zOnicas: Serrdo et al 1978); 20 ataque de
insctos (Brachiaria spp., em particular, ¢
suscetivel i cigarrinha das pastagens; Ser-
ti0 e Simio Neto, 1975); e 2 competicio
com plantas daninhas agressivas, No final
dos anos 70 a criagdo de gado no Parg,
em geral, ¢ em Paragominas, em particu-
lar, enfrentou severos problemas econd-
micos ¢ ecoldgicos. A crise econdmica
brasileira fez com que 0 govemno e os ban-
cos reduzissem significativamente o apoio
a0 setor pecudrio. 08 pecuaristas respon-
deram a essa situagio reduzindo a taxa de
abertura de novas 4reas de floresta. Foi
nessa €poca que as serrarias comegaram
a s¢ instalar na regido.

A chegada da indistria madeireira na
Amazonia Oriental provocou uma profun-
da mudanga na avaliagio econdmica da
floresta. Anteriormente, as 4reas de flores-
ta tinham um valor menor que dreas de
pastagem, mesmo inferior a ireas de pas-
tagens degradadas. De fato, a floresta era
considerada um impedimento 4 abertura
de novas dreas. Fol apenas nos anos 80
que o valor da floresta devido 2 sua mna-
deira comegou a ser considerado. Dois
acontecimentos concorrem pata isso. Pri-
meiro, o suprimento de madeira no Sul
do Brasil diminuiu fortemente durante os
anos 80. Segundo, demorou 20 anos pa-
ra se estabelecer um sistema confivel de
teansporte ¢ comunicagdes na Amazonia
Oricntal que permitisse o funcionamen-
to da indstria madeireira com menores
1iscos.

A Amazdnia Oriental era o lugar na-
tural para a explosio da atividade madei-
reira por que dispunha, além da
infra-estrutura implantada, de uma expres-
siva populacio de migrantes oriundos
principalmente da regido Nordeste. Com
a chegada da indtistria madeireira essa po-
pulagio tinha um amplo leque de opor-
tunidades de trabalhe, e no Pard surgiu
um grande contingente de intermedidrios
para cortar a madeira, carregd-la at€ a ser-
ratia, transportar o produto serrado para
05 mercados urbanos, fazer carvao com
os restos de produgdo, etc... 1sso signifi-
c2 qQue as serrarias ndo precisam na fase
inicial de muito capital para comecar suas
atividades.

A rapidez do crescimento da indds-
tria madeireira € a lideranga do Par4 nes-
se processo € digno de nota. Em doze
anos, 1976-1988, a produgio total de ma-
deira em tora na regido sul do Brasil (Pa-
rani, Santa Catarina e Rio Grande do Sul)

diminuiu de 15 milhdes de m® (47% da
produgio total do Brasil) para 7,9 mithdes
de m*(17% do total) (IBGE 1988). Duran-
te esse mesmo petiodo, a produgio de
madeira em tora nz regido Norte (Amazd-
nia) aumentou de 6,7 milbdes de m® (21%
da produgio total do Brasif) para 24,6 mi-
Ihdes de m® (54% do total do Brasil).

O vuso da terra
em Paragominas
no inicio dos
anos 90

o predominio

da atividade
madeireira

No inicio dos anos 90, a exploragio
madeireira era 2 principal atividade eco-
nomica em Paragominas. De fato, para ca-
da caminhdo que safa do municipio car-
regando gado, dezenas de outros safam
com madeira serrada. A maioria das ser-
rarias nessa regiao foram instaladas na dé-
cada de 80.{Por exemplo, das 38 serrarias
lacalizadas a0 longo da rodovia Belém-
Brasilia entre Santa Maria e Itinga {Figura
1), 79% foram instaladas durante 05 anos
80. As serrarias tendem a se concentrar em
cidades da fronteira onde existam servi-
¢os de comunicagio, energia e outros. A
cidade de Paragominas com suas 77 ser-
rarias € o maior centro de processamen-
to de madeira da Amazénia.

A maioria das serrarias siio semelha-
tes em tamanho e linha de produgio. No
levantamento com 238 scirarias, encon-
tramos que 78% possuizm uma tinica ser-
1a de fita comy uma produgio média anual
de madeira serrada de 4.300 m? (s = 858).
Doze por cento das serrarias tinha mais
de uma serra de fita, sendo que a maior
serraria, com seis serras de fita, produzia
30 mil m? de madeira serrada por ano. Os
10% restantes (n= 23) eram laminadoras.
Em seis dessas laminadoras funcionava
tambérp uma fibrica de compensado.

A maioria (97%) dos proprietirios das
serrarias de Paragominas s3o oriundos de
outros lugares do Brasil, sendo que 40%
veio do Estado do Espirito Santo, um
grande centro produtor de madeira na dé-
cada de 60 e 70. Oitenta por cento de to-
dos os proprietdrios ji haviam sc
envolvido anteriornente com a ativida-
de de extracdo e processamento de ma-
deira, sendo que metade desses
madeireiros j4 haviam sido proprictdrios
de serrarias. Embora a maioria das serra-
rias (73%) produzaun apenas pranchas ser-
radas de virias dimensdes, 27% estio
produzindo itens mais elaborados (portas, p
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tacos, forros, etc...}além das pranchas de
tamanho padrio.

Os proprietarios de serrarias rapida-
mente investern seus lucros na compra de
equipamentos de exploracio e terras.
Quase dois tergos (63 % ) das setrarias pos-
suiam também equipes de exploragio na
floresta e veiculos para o transporte de to-
ras. A exploracio geralmente ocofre nas
terras dos grandes proprictdrios (pecua-
ristas), embora 61% dos donos de serra-
rias j4 haviam também investido em terras.
Apenas 39% das serrarias realizavam ex-
ploragdo nas suas proprias terras.

A conexdao
madeireiros=
pecvaristas

Quando os madeireiros chegaram em
Paragominas nos anos 80, a maioria das
terras, abertas ou com florestas, eram con-
troladas por pecuaristas ¢ especuladores
de terra que haviam sc mudado para a re-
gido nas duas décadas anteriores,

Em janciro de 1990 entrevistamos 14
grandes pecuaristas (tamanho médio das
propriedades = 14.100 ha) na regido de
Paragominas e perguntamos sobre: o ta-
manho da fazenda, a porcentagem da drea
da propriedade em forma de pastagem,
pastagem abandonada, floresta virgem e
floresta explorada; tamanho do rebanho,
técnicas de manejo, produtividade, e cus-
tos de operagio. Em média cerca de 35%
da drea total ainda era floresta virem e
26% era florestas explorada. Qs 39% res-
tantes cram de pastagens produtivas ou
abandonadas.

A pecudria € rentivel desde que a
propriedade scja grande. Os custos de
operagio de uma fazencla tipica {3.500 ha
de abertura de pastagem) sio de US$
75.000/an0 divididos entre, mio-de-obra
{39%), cuidados com os animais (36%),
manutengio da infra-estrutura (15%),
transporte {6%), e impostos (4%). Os ren-
dimentos s3o de aproximadamente US$
85.000/ano ou de US$ 25/hafano.

A medida que a pastagem vai fican-
do velha, ela degrada ¢ lentamente se
transforma em ¢ampos infestados por er-
vas daninhas, a nfio ser que sejam refor-
madas. Essa reforma da pastagem consiste
em: 1) limpar a drea com um trator de es-
teira — pedagos de toras e galhos sio
amontoados em faixas e queimados; 2)
arar ¢ adubar; e 3) plantar Brachiaria bru-
zantha, uma nova espécie forrageira pro-
missora na regido. O custo da reforma de
pasto é de US$ 260/ha, sendo que mais
da metade desse custo (54%) € paraa lim-

peza € 3 aragao com trator, ¢ o restante
do Investimento € para plantio e aduba-
¢20{37%), ¢ infra-estrutura (9%) (Mattos
et al., no prelo)

O capital para a restauragio da pas-
tagem freqientemente vem da floresta
através da venda de madeira. Os pecua-
ristas vendem o direito de exploragio de
madeiras de sua propriedade ou exploram
cles mesmos 2 madeira, Quando os pecua-
tistas vendem o diteito de exploragio da
florestz, recebem US$ 70/ha (Verissimo et
al., no prelo), enquanto a renda liquida é
de US$ 200/ha quando os pecuaristas rea-
lizam eles mesmo a exploracio florestal,
Portanto, aproximadamente quatro hec-
tares de floresta devem ser explorados pa-
ra restaurar um hectare de pastagem
degradadas quando € vendido o direito de
exploragao (US$ 260/US$ 70). Entretan-
to, quando os pecuaristas realizam a ex-
ploragio, quase um hectare de pastagem
pode ser reformado para cada hectare ex-
plorado de floresta.

Uina vez reformada, a produtividade

da pastagem aumenta bastante ¢ os cus-

tos de manutencio e de mao-de-obra di-
minuem. EstudoS de campo recentes
feitos por Mattos et al (no prelo) revelam
que os lucros das pastagens reformadas
530 de aproximadamente US$ 50/ha/ano,
mesmo quando adubados em intervalos
de cinco anos. Em geral, nossa abdlise
mostra que 25 florestas agora tém um pa-
pel crucial na sustentabilidade da ativida-
de pecudria e que, de fato, a sdbita
valorizagio dos recursos madeireiros das
florestas da Amazédnia estd prolongando
o perfodo de teste da pecuiria.

Os grandes pecuaristas que dispde de
extensas florestas e estdo interessados na
exploragio madeireira tem agora um no-
vo subsidio. Esta é a terceira vez que a pe-
cudria estd sendo subsidiada na Amazdnia
Oriental. O primeiro subsidio veio da der-
rubada inicial da floresta quando os nu-
trientes existentes na biomassa da floresta
foram gastos para ajudar as pastagens a
crescer. O segundo subsidio veio do go-
verno em forma de capital para o estabe-
lecimento da infra-estrutura da fazenda.
E o teiceiro subsidio, para reformar as pas-
tagens degradadas, assin1 como o primei-
10 subsidio, vem da natureza e, embora
possa ser considerado grawiito, envolve
custos potenciais (degradacio ambienta).

Os recursos madeireiros tém atual-
mente uma grande importincia na econo-
mia atual da fronteira amazdnica. Agora,
pela primeira vez os recursos locais estao
fornecendo o capital para liderar o desen-
volvimento regional. Portanto o modelo
de desenvolvimento da Amazdnia estd

mudando de uma versio artificialmente
subsidiada pelo governo para outra bases-
da na exploragdo das riquezas dos recur-
s0s locais. Por um lado, isto pode ser
considerado como um fato positivo: re-
Cursos que antericrmente eram queima-
das estdo agora sendo usadas. Entretanto,
essa mudanga de orientagio de maneira
alguma garante que o desenvolvimento
esteja acontecendo de modo sustentivel.
No modelo cldssico de desenvolvimento,
as riquezas obtidas na fase inicial da ex-
ploracio dos recursos naturais sio empre-
gadas para construir uma economia
diversificada baseada na industrializagao
¢ servigos. Nesse processo, 0s habitantes
da regiio ganham em servigos de satde,
educagio € aumento do poder aquisitivo.
E claro que isso nem sempre acontece.
Frequentemente, as riquezas sio mera-
mentes extraidas deixando para tris uma
paisagem exaurida de recursos naturais.

A atividade
madeireira e o
futuro da floresta
Amazdnica

Devido ao papel central da atividade
madeireira na ocupagic da Amazdnia
Oriental, dedicamos o resio desse traba-
{ho na consideragio dos impactos ecold-
gicos, econdmicos ¢ sociais da atividade
madeireirz nz regido de Paragominas.

Impactos sociais

A cidade de Paragominas tem 112 in-
distrias madeireiras, considerando as in-
dustrias focalizadas na drea urbana e nos
arredores, que geramn aproximadamente
5.750 empregos distribuidos entre empre-
gados de serrarias, motoristas de cami-
nhio, extratores na floresta, e
trabalhadores auténomos. Em geral, esti-
mamos que 56% da populagio urbana de
Paragominas depende diretamente da in-
dastria madeireira para subsisténcia. Con-
siderando que estas 112 serrarias
explorem conjuntamente cerca de 32 mil
hectares de floresta por ano, cada empre-
gado da inddstria depende de aproxima-
damente 5 hectares de florestafano para
sua subsisténcia.

Nas entrevistas realizadas no bairro
industrial encontramos que a maioria dos
trabalhadores de serrarias s3o originirios
de outros municipios do Pard e de outros
Estados (p.ex. 41% eram do Maranhio).
Cinquenta e cinco por cento dos entre-
vistados haviam chegado nos gltimos cin-
co anos. A grande maioria (90%) dos
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Quadro 1. Danos causados na exploracéio de madeira
em irés areas na regiéio de Paragominas, Para

Areal Area 2 Area 3 Médio
Caracteristicas da Exploragéo
Area de exploragdo (ha) 115 7 16 56
N° de espécies extraidas 57 5 43 52
Arvores extraidas {N°/ha) 2,9 9 9,3 6,4
Arvores cortodas mas n&o extraldas (N°/ha} 0,2 7 0,4 0,4
Yolume exiraido {m*/ha) 18 5 60 38
Volume cortado mas néo exiraido {m*/ha) 2,2 2 3,6 3,0
Danos Cousados na Exploragéo:
Arvores > 10 cm dap danificadas (N°/ha) 121 130 193 148
Area basal > 10 ¢m dap danificada (m?/ha} 5,0 6,6 7,6 6,4
Volume > 10 cm dap danificado (m*/ha) 47 77 62
Abertura de dossel (m*/ha)’ 2500 4500 4400 3800
indices de danos
Arvores danificadas/Arv. extraida 41 19 20 27
m? danificados/m?® extraida 2,6 1,8 i,2 1,9
m estradaldrvore extrafda 37 38 43 39
m? de estrada e pdtio/Arv. extraida 186 219 249 218
Abertura de dossel/Arv. extraida 862 652 473 662

trabalhadores havia migrado da zona ru-
1al. Os trabalhadores recebem baixos sa-
{4rios US$ 112/més (n =87, s=43). Tés
quartos das familias entrevistadas gasta-
vam mais de 66% do salirio com alimen-
tagio. E devido 2 natureza ndo
especializada do trabalho, ndo haviauma
relagio aparente entre o tempo de servi-
o na serraria e o saldrio,

Dada a importincia da madeira na
economia regional, a indidstria madeirel-
ra poderia gerar arrecadagbes de impos-
tos que, s¢ usados dirctamente poderiam
melhorar a qualidade de vida dos habitan-
tes da regiao. Por exemplo, as 112 madei-
reiras localizadas na cidade de
Paragominas deveriam ter gerado conjun-
tamente US$ 13.000.000 em impostos em
1990, Se metade desse dinheiro fosse
mantido na regiio haveria aproximada-
mente de US$ 200/pessoafano disponivel
para servigos sociais ou aproximadamente
US$ 1/mil familia com cinco pessoas.

- [ ]
ambientais
Nos estudamos trés dreas situadas nas
ptoximidades de Paragominas que sofre-

rant exploragio madeireira. A exploragio
madeireira nas teés drcas foi intensiva e al-
lamente mecanizada. Tratores de esteira
abriram estradas madeireiras primdrias ¢
entio se deslocaram na floresta em bus-
cade drvores previamente derrubadas, Es-
sas drvores eram, colocadas em clareiras
de 0,1-0,3 ha que serviam como pdtio para
Ccarregar ¢ transportar as toras.

O niimeroe de drvores extraldas por
hectares nas trés areas de estudo variou
de 2,929,3 (média= 06,4, s = 2,0, enquan-
to a produgio extrativa variou de 18 262
m’fha (média =38, s = 18) (Quadro 1). O
titero de espécies extraidas por drea va-
riam de 43 a 57; ¢ 0 ndmero total de ¢s-
pécies extraidas considerando as trés dreas
foi 83.

Danos considerdveis ocotreram na
abertuia de estradas madeireiras, na der-
rubada ¢ extragio das arvores. A explo-
racdo madeireira diminuiu a cobertura de
copa em média de 35% nas ués dreas de
estudo. Para uma média de 6,4 drvores x-
traidas por hectare, quase 150 arvores 10
¢m DAP foram severamente danifica-
dastha (Quadro ). Quase a mctade
(média = 48%, s = 5) das drvores danifica-

dlas forany tombadas, 419% tiveram galhos
quebrados, ¢ 0s 11% restantes sofreram
danos severos no tronco. O tamanho mé-
dio das drvores danificadas era de 20 cm
de DAP (variando de 10 a2 93). Muitas des-
sas drvores eram de interesse econdmico
potencial. Por exemplo, 32% eram de es-
pécies atualmente serradas nas serrarias de
Paragominas e outras 44% eram de espé-
cles usadas na construgio rural. O restante
das drvores danificadas (24%) ndo tinham
valor madeiteiro atual ou potencial.
Impactos secunddrios também estio
associados com a exploragio intensiva de
madeira. Um dos mais importantes € o fo-
go. Cortes na floresta deixam residuos no
solo; e 2 abertura do dossel da floresta au-
menta a quantidade de radiagio que atin-

ge o solo da floresta provocando déficit
de pressao de vapor, secando 05 residuos
e qumentando assim o potencial de incén-
cio. Durante o5 seis meses da €5tagao se-
ca, um periodo de apenas cinco ou seis
dias sem chuva € suficiente para secar o5
residuos a niveis abaixo do ponto de com-
bustdo nessas dreas alteradas da floresta.
Como o fogo € comumente utilizado na
implantagio e controle de pragas nas pas- p
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tagens, existe uma ampla fonte de ignicio
durante o final da estagio seca. Portanto,
esses ecossistemas explorados represen-
tam um ambiente suscetivel a0 fogo in-
teiramente novo e singular na Amazonia
4 presenga de resfduos e galhos da explo-
ragio aumenta a cargi combustivel, o mi-
croclima se torna mais scco, ¢ as fontes
de igni¢do antropogénicas sio comuns.

De modo geral, essa andlise revela
que 05 recursos da floresta estdo sendo ex-
plorados sem muita preocupagio com o
future. De fato, em toda 2 Amazdnia
Oriental ndo hd nenhuma tentativa séria
de manejo florestal. Se tais priticas con-
tinuarem, € provivel que a floresta seja
continuamente degradada perdendo assim
seu potencial gerador de riquezas, Mas pe-
cisa ser dessa maneira?
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O manejo da
floresta como
uma estratégia
de reconciliar

os objetivos de
desenvolvimento
e conservacao

A floresta da Amazonia Oriental po-
deria ser manejada para produzir madei-
ra de forma sustentdvel? Os proprietdrios
de serrarias dizem que niio tem sentido
para eles manejar a floresta. De fato, 0 ma-
nejo florestal implica em custos, e quan-
do 0s recursos sao abundantes e baratos,
como € o caso da madeira na Amazdnia
Oriental, faz mais sentido apenas comprar
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direitos de exploragio, explorar 2 drea o
mais rapido possivel, e seguir adiante. O
manejo da floresta, em contrapartida, en-
volveria deslocar tempao, trabalho e capi-
tal de atividades de retomo imediato para
atividades de melhoria a longo prazo da
floresta. Aqui, comparamos nossos dados
sobre a produgio e rentabilidade da ex-
ploragio e do processamento de madei-
ras para avaliar a viabiiidade do manejo
florestal.

Viabilidade
econdmica do
manejo da floresta
em Paragominas

As medidas de manejo fundamentais
que poderiam ser feitas em Paragominas

1 A St e e Ve R
R

Quadro 2. Resumo dos custos anuais e lucros da
exploracéio e procesamento de madeira no municipio de
Paragominas, Paré, considerando uma serraria tipica
com uma serra de fita envolvida na atividade
de exploracéio florestal.

Produgéio:

Volume e extrafdo (m*/ha) 38
Volume total extroido e processado (m’fanc)c 9.200
Hectares explorados/ono 242
Custos {USS):

Custo do extrogdot $122.200
Cuslo de iransporie 5 83.800
Custo de processamento® $247.800
Cuslo lotal de exploragdo, transpore processomenio 453.800
Valor da Produgiio e Lucro:

Valor fotal da madeiro serrada produzidal $670.000
Lucro total $216.000
Lucrofha 200
Lucro/m® extraido $24
Margem de lucro 2%
Viahilidade do Manejo:

Custo total do manejod $44.000
% dos lucros do serrario necessdrio para o manejo 20%
Custe de manejo/ha $180
Retorno Projetado do investimento de manejofha 0-5%

Dados baseados
em Verissimo

et al, no prele

1. Uma equipe de exploragéio
extrai 1310 m*/mas {média de 11
equipes de exploracio]. As equipes de
exploratdo 130 compostas por 10
pessoas e trabalham com tratores de
esteira @ motosserras durante sete meses
do ano {estatdo 1eca).

2. O volume médio de madeiro
extraido por hectare & 38 m*, portante
wma serroria fipica ird serrar
aproximodamente 242 ha/eno.

3. Os custos de exploratéio incluem
o custo do direito de exploracas {14%
do custo tetal}, salario ¢ alimentatdoe do
equipe de exploragiio (22%]),
combustiveis ¢ manutencao dos tratores
e motosserras {23%), depreciacdo dos
equipamentos (20%), Impostos (12%),
¢ custo do copital (9%).

4, O custo de transporie incluem
salarios [13%), combustiveis para
caminhdes ¢ pés carregodeiras {22%),
manutencdo do maquindrio (18%],
depreciacao (37%), e custo do capital
[9%).

5. Consideromos que 770 m' de
madeira sGo processados por més,
produrindo 360 m? de madeira serrada
{oproveitamento de 47%]). O custo para
processar T1m? é USS 27

6. Considerou-se nessa estimativa
um aproveifomento de 47% e um preco
médio de mercado pora madeira
serrada de USS 115 §9.200
m*x0,47xUS% 115=5671.000)

7. Considerando uma producio
total onual de 9.200 m® e o producdo
por ha de 38 m?, sendo necessdric
manejar 242 ha/ano.O custo de manejo

é US$ 180/ha.



Custos de processamento 37 %

Receite liquida 32 %

Custos de transporte 13 %

Custos de extragdo 18 %

pata aumentar a producio de maneira 530:
1) um levantamento pré-exploratério da
drea para determinar a localizagio de 4r-
vores desejiveis ¢ planejar a diregio da
queda; 2) ¢ corte dos cipés — um ano an-
tes da exploragio para diminuir 0s danos
na derrubada; e 3) anclamento e desbas-
te das espécies sem valor econdmico jun-
tamente com o corte de cip0s pata abrir
€5pago para o crescimento das espécies
desejdveisum, dez e vinte anos ap6s a ex-
ploragio. Os custos dessas medidas de
manejo §3o estimados em US$ 180/ha e
divididos em: 1) inventirio pré-
exploraério (US$ 20/ha) 2) corte de cipds
pré-cxploratério (US$ 25/ha); e trés des-
bastes pés-cxploratérios (US$ 45/ha cada)
{Barrcto, nio publicado, veja também De-
Graaf 1986 ¢ Jonkers 1988, e Hendrison,
1990).

Uma serraria tipica com uma serra de
fita ¢ que realiza também exploragio flo-
restal precisa manejac 242 ha/ano para su-
prir sua necessidade de matéria-prima
(Quadro 2, nota 6) 2 um custo total mé-

" dio estimado em US$ 43.560 (242 ha x
Us#_180/ha). O custo real nos primeiros
dois anos de manejo {0 ano antes da ex-
ploragio e o primeiro ano apds z explo-
ragio) seria de US$ 90 com investimentos
adicionais apés dez e vinte anos. Consi-
derando um lfucro anual da serraria de
aproximadamente US$ 216 mil (Quadro
2); esses custos de manejo consumiriam
20% dos lucros anuais totais cu 7% da re-
ceita anuat total. Mesmo que nenbum be-

neficio resulte do manejo, as margens de
lucro seriam diminuidas de apenas 32%
para 26% devido ao investimento em ma-
nejo. (Figura 2). )

Entretanto, 4 adogao de técnicas sim-
ples de mancjo florestal resultam em
maior incremento de madeira, Por exen-
plo, quando o corte de cipds ¢ anelamen-
to de espécies sem valor econdmico sio
feitos apds operagdes ndo plancjadas de
exploragdo, as drvores comerciais 30cm
de DAP atingem aumento anual no diime-
ro de 0,6 2 1,0 cm comparados com 0,1
a 0,4 cm/ang, tipicos de lotes sem trata-
mento (DeGraaf, 1986, jonkers, 1988).
Nossas projecdes, baseadas nas caracteris-
ticas pds-exploragio de nossas teés dreas
de estudo (Figura 1) ¢ considerando uma
mortalidade anual de 2%, um incremen-
to anual de 0,8 nas parcelas manejadas ¢
0,3 nas parcelas ndo-manejadas, revelam
que a diferenga em volume de tora acu-
mulada entre parcelas mancjadas € ndo
manejadas, considerando apenas as espé-
cies comerciais 2 30 cm DAP serd de 22
m® apés 35 anos (Barreto, ndo publicada).
Além disso, essas simulages revelam que
haveria um estoque adequado de madei-
ra para futuras exploragoes.

Se um inventdrio pré-exploratdrio e
corte de cipds forem adicionados 20 pro-
grama de manejo, os danos da exploragio
poderiam ser reduzidos em até 50% (Mam
¢ Jonkers 1981, Appanah ¢ Putz, 1984;
Hendrison 1990}. Portanto, aplicando es-
sas medidas, podemos csperar que, no ca-

Custos de manejo 7 %

Figura 2. Custos anvais
da exploragdo e processamento
de madeira ¢ manejo da
floresta, em comparagio com
os lueros de uma serraria tipica
no regico de Paragominas na
Amazdnia Oriental.

50 de nossas Lrés dreas de estudo, cerca
de 24 individuostha 2 10 cm de DAP de
espécies de valor madeireiro atual seriam
salvos (Barreto, ndo publicado). Conside-
rando 2s nossas projegdes de crescimen-
to (0,8 cm/ano} e mortalidade anual (2%)
para parcelas manejadas, o incremento de
volume obtido nesse caso para as drvo-
res comerciais > 30 cm DAP seria 10 m’
apos 35 anos.

Se somatmos aos 10 m’ ganhos com
uma exploragio planejada 0s 22 m* resul-
tantes do corte dos cipds € anelamento
das drvores, a diferenca total do volume
acunilado entre parcelas manejadas ¢
nio-manejadas é projetado para 32 m’,
Concomitantemente, a5 parcelas nio ma-
nejadas em nossas simulagdes (m apro-
ximadamente ¢ mesmo volume de
madeira comercial apds 35 anos que o
existente depois da exploragio. Isso € de-
vido a alta mortalidade ¢ o baixo cresci-
mento. Mais de uma década de pesquisas
nas florestas tropicais de Suriname {De-
Graaf 1986, Jonkers 1988, Hendrison
1990), revelam também que a acumula-
¢iio de volume de espécies comerciais em
Iotes explorados nio manejados € exire-
mamente baixa (0 20,25 m*hafano). O pe-
riodo de rotagdo para cxploragio de
madeira em lotes nio manejados € proje-
tado para bem além de 50 anos.

Nio existe uma manelra direta de se
calcular o retorne dos investimentos na
floresta. De um extremo, o retorno pode

ser considerado como o valor do volume p




-extra de madeira gerado pelo manejo na

forma como ela esti na floresta. Atualmen-
te, 0s madeireiros pagam US$ 1 — US$
3/m? pelo diteito de extrair a madeira exis-
tente na floresta. Considerando um cus-
to, de manejo de cercade USS$ 5 para cada
m’ de madeira acumuladia na floresta (US$
180/32 m*) um retorno de US$ 1 - US$ 3
apds 35 anos é claramente ndo atrativo.
No outro extremo, pode-se considerar o
retorno dos investimentos de manejo co-
mo sendo o valor da madeira resultante
do manejo ap6s ser serrada. Nesse caso,
considerando um lucro liquido de US$
23,60 por cada m® de tora processado
(Quadro 2), o valor final do volume ex-
tra de madeira gerada pelo manejo seria
de US$ 775 (32 m® x US$ 23,60). Consi-
derando o padido de tempo dos investi-
mentos de manejo, 2 taxa de setorno seria
de 4,9%. Embora nenhuma dessas abor-
dagens sejam inteiramente satisfatdrias,
nossas anilises revelam: 1) técnicas sim-
ples de manejo poderiam fevar a um au-
mento substancial na acumulagio de
volume de madeira comercial, e 2) os lu-
cros das empresas madeirgiras sdo sufi-
cientes para cobrir os custos de manejo.

Estratégias para
promover

o manejo da
floresta

Embora ¢ retorno do investimento
em manejo seja baixo considerando os
precos para os anos de 1989 ¢ 1990, a ex-
pressiva margem de lucro das serrarias
petmite o manejo, Mesmo se ndo trouxes-
se beneficios e fosse visto como um im-
posto ecoldgico, o manejo reduziria os
fucro das serrarias apenas em 6% -~ de
34 para 28% (Quadro 2).

Atualmente os recursos madeireiros
da floresta 530 abundantes e baratos na
Amazinia e, portanto, ndo hi incentivo
para 0 manejo ¢ sim para extrair apenas
2s maiores e melhores madeiras o mais ri-
pido possivel. Sob estas condigdes, o ma-
nejo ndo ocorrerd naturalmente — ele
deve ser encotajado através de medidas
govemamentais. Essas medidas devem ser
estabelecidas para fazer com que 05 recur-
sos fiquem artificialmente escassos. Isso
poderia ser feito permitindo a exploragio
madeireira apenas nas dreas definidas pe-
lo Governo como ireas de vocagio ma-
deireira e proibindo os proprietarios de
serrarias que operam nessas areas de trans-
ferivem suas operagdes. Em troca, cada

madeireiro ganharia uma licenga parz ex-
plorar unia 4rea especifica da floresta, su-
ficiente para suprit sua .crraria
indefinidamente, se mancjada adequa-
damente,

Além disso hd pelo menos irés instru-
mentos econdmicos que poderiam Ser
empregados para promover 0 manejo. Pri-
meire, 0 manejo poderia simplesmente
ser obrigatdrio por lei'. Nesse caso, 2 mar-
gem de lucro das serragias iria diminuir,
mas ainda assim se manter alta {acima de
20%). Segundo, 05 custos o manejo po-
deriam ser repassados ao consumidor co-
mo um aumento de 7% no prego do
produto serrado. Terceiro, o Imposto de
Circulagio de Mercadorias (ICM) poderia
ser reduzido de 12% sobre o prego das
vendas da serraria para 5%. A economia
cm impostos para uma serraria tipica (cer-
ca de US$ 45 mil) seria suficiente para co-
brir 0s custos de manejo.

A cxploragio madelreira pode ser
uma atividade econdmica importante ao
longo do préximo século. Entretanto, se
praticada sem cuidado, a diversidade re-
gional estard em risco ¢ 05 rendimentos
serdo efémeros € beneficiario apenas uma
minoria da populagio. Se medidas con-
cretas de manejo da floresta forem toma-
das, como recomendamos aqui, a
integridade dos ecossisternas da regido se-
130 mantidos e a blodiversidade pre-
servada.
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Concluséo

Para terminar, gostariamos de refor-
gar 0s scguintes pontos: Primeiro, a Ama-
z0nia possui riquezas de varias formas e
por €553 razao atores diferentes tem ten-
tado ganhar o controle dos recursos da re-
gido durante os Gitimos 30 anos, Primeiro,
vieram 05 agricultores em busca de terra
(Figura 3, ano 1960}, Eles foram seguidos
por pecuaristas e especutadores de terra
em busca de incentivos fiscais € bons in-
vestimentos (Figura 3, ano 1975). Agora
que uma infra-estrutura de rodovias foi
implantada, os madeireiros chegaram. (Fi-
gura 3, ano 1990).

Segundo, a exploragio ¢ o processa-
mento de madeira floresceu justamente
quando a agricultura e pecuiria estavam
em declinio. Devido a vma crise econd-
mica no Pafs, financiamentos governa-
mentais foram drasticamente reduzidos
para os pecuaristas ¢ fazendeiros na Ama-
zOnia na década de 80. Mas agora, 0s pe-

cuaristas podem usar os lucros ganhos
com a exploragio madel cira de suas flo-
restas para reformar as pastagens de-
gradadas.

Tercelro, 05 recursos madeireiros da
floresta sdo abundantes e baratas na Ama-
zOnia Oriental. Portanto hi poucos incen-
tivos, por parte da inddstria madeireira,
para se engajar no manejo. O manejo ape-
nas comegaria a fazer sentido quando o5
recursos madeireiros da floresta comega-
tem 2 ficar escassos. Se 1sso acontecer,
nossos dados econdmicos revelam que as
industrias madeireiras poderiam manejar
a Horesta para exploragio sustentdvel de
madeira e ainda assim obterem lucros.

E finalmente, entrando nos anos 90,
parece que a paisagem de Paragominas
pode evoluir em duas diteges distintas,
No primeiro caso (Figura 3, ano 2000, em
batxo}, 4 terra ird continuar a ser explo-
rada com poucas preoct pacdes em rela-
¢do a0 manejo sustentdvel, As pastagens
irio degradar e eventualmente serem
abandonadas. Essas terras irdo lentamen-
te se reverterem em florestas, mas incén-
dios [reqiientes pocdem levar a0
desenvolvimento de eco.sistemas de pas-
tagens abandonadas infestadas por arbus-
tos. Nesse interim, as d1=as restantes de
floresta serdo intensivan:ente exploradas
deixando atris trechos de floresta susce-
tiveis ao fogo e cada vez mais dominados
por cipés. Na medida que o valor dessa
paisagem diminui, as invases de tetras e
ocupagdes espontineas para agricultura
de subsisténcia irdo aumentar e a capaci-
dade produtiva das terras ird diminuir sig-
nificativamente,

Esse cendrio somLirio nio precisa
acontecet. De fato, hi lugares em Parago-
minas onde pessoas est7o tratando a ter-
ra com cuidado(Figut® 3, ano 2000,
acima). Areas de pastagens degradadas po-
dem ser reformadas coin germosplasnas
bem adaptados, ¢ essas pastagens melho-
radlas s30 economicamei.te vidveis, Virias
culturas agricolas perencs como citrus, cu-
puagu, caju € manga crcscem bem na re-
gido, mesmo quando pl‘mtados ;ébre
campos abandonados ¢ pastagens. Aex-
pioragao madeireira, se feito cuidadosa-
mente, pode também ser sustentivel. De
faro, a qualidade de vida em Paragominas
poderia ser melhorada substanciaimente
apenas tomando produtivos os 6 mil km?
que ji foram desmatados. Enquanto isso,
0s 75% restantes do municipio que ain-
da estdo cobertos de flo:esta poderiam ser
manejados para a produgio de madeira.
Respeitando a terra e seus habitantes, es-
5a paisagem poderia ser manejada ¢ ain-
da manter sua diversid .de biolGgica. W
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Nota
! Cansiderando a grande flutuagao anual na margem de lucro das serrarias devido 4 instabitdade econdmica do Brasil, e considerando que © retorno dos

investimentos do manejo llorestal senam provavelmenite baixos no Tuturo previsivel, seria apropriado apenas obrigar as serrarias a pagar pelo custo de manejo
se [ossem lomadas medidas para garantr pregos estdveis dog produlos madeireiros

-~ - L3 [ o+ »
Referéncias Bibliogréficas
APPANAH, S, PUTZ F.E. Climber abundance in virgin diplerocarp forast and the elfect of pre-leling climber cuting on logging damage The Malaysian Fe-
restar, 47, 1984,

BARRETQ, P,, UHL, C., YARED, J ©O pealencial d.k!nrodug.i- sustentada da madeirs na Amazénic Oriental na ragiae de Paragemi-
nas, Para: consideragdes econdmicas e ecologicas.
Texlo proposto para publicagdo na Revisla Pard DesenveNvimento, do Idesp

DE GRAFF, N, R. A silvicultural system for natural rageneration of iropical ralm forest in Suriname, Wageningen: Agricullural Unversdy.

1986, 250p

FUNDAGAD INSTITUTO BRASILEIRC DE GEOGRAFIA E ESTATISTICA. Deleyacia do Pars. Produgéio e rendimento total do Estade do Para. Be-
Iém, 1988.

GOOLAND, RJ.A., IRWIN, H.S, Amazen Jungle: Green hall to red desert? New York: Elsevier Scientilic. 1975,

HECHT, 8.8, Catle ranching in the eastern Amazon envirgnmental and social implcations. In' MORAN, € F ed, The dil of Ama jun develep-

ment. Boulder: CO. Westview Perss 1983 p 155-88.
___. Envirenmenl, development and palics: capital accumulabion and the livestock sector n eastern Amazénia Weorkd Development, v. 13, 1983 p. 663-84
HENDRISON, J. Damage » controfled logging in managed trapical rain forest In Suriname. Wageningen' Agricutural Universial, 1990 204 p

JONKERS, W.B J. VegetaHon struturs, logging damage and silvicullure In 4 tropical rain forest In Suriname. Wageningen; Agriculivral
Universily. 1988 172 p ‘

MAMAR, D J. Gevernmant Policles and deforestalion in Braxil’s Amaxon reglen. Washington D.C* World Wildilde Fund and the Consarvation
Foundation; Banco Mundial. 1983.

MARH, H M. JONKERS, W.B Logging damage n tropical high forest In INTERMATIONAL CONMFERENCE OF TROPICAL FORESTS - SOURCES OF ENERGY
THROUGH OPTIMIZATION AND DIVERSIFICATION, Serdang, Malaysia, 1980 Proceedin gs... Serdang.: Malaysia Penarbit University ©ertanian. 1982
p 27-38. .

MAﬂ?IS. M.M., UHL, C., GONGALVES, D A. Perspectivas econémicas ¢ ecaléglicas sebre petuaria na Amazinia Oriental na década
s 90.
Taxta proposio para publicagsio na revisla Para Desenvolvimento, do desp

SERAAQ, EAS. el al. ProducHvity of cultivaled pasture on low fertility soils of the Amazon of Braxil. In- SYMPOSIUM OF PASTURE
PRODUCTEON IN ACID SOILS IN THE TROPICS, Cak, Columiia, 1978 Proeeedings... Cal, Colombra, Centro International de Agricultura Tropical 1978
p. 195-226

VERISSIMD, A , et al Logging impacts and prospoects for sustainuble forest munagement In an old Amaxonlan fronter: ihe case
of Paragominas.
Texto proposio para publcagan na revista Pard Desenvolvimento, do fdesp

r T
Pt




