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DEFORESTATION AND AGRICULTURAL
DEVELOPMENT IN BRAZILIAN

AMAZONIA*

PHILIP M. FEARNSIDE

fforts to control the

E process of deforestation

will be ineffective un-

less they are founded upon a correct un-
derstanding of the forces that motivate
forest destruction. The deforestation
process varies greatly in different parts
of the region (Fig. 1). Forest is con-
verted to a variety of other uses, often
for ulterior reason rather than the direct

products of the new undertaking
(Fearnside, 1986a).
Cattle Ranching

Cattle pasture domi-

nates land use in deforested areas of
Brazilian Amazonia, greatly magnifying
the impact of a small human population
on the forest (Fearnside, 1983a). The
yield of beef is minuscule because of a
steady decrease in pasture grass produc-
tivity caused by decline in available
phosphorus in the soil, soil compaction,
erosion, and invasion by inedible weeds
(Fearnside, 1979a, 1980a; Hecht, 1981,
1983). The beef is almost all consumed
within Brazil: the presence of hoof-and-
mouth disease (afthosis) blocks exports
of frozen beef to North America and
Japan, thus sparing Amazonia the awe-
some force that international markets
exert in Central America through the
“hamburger connection” (see Myers,
1981; Nations and Komer, 1983). Main-

taining pasture productivity past the first
decade or so requires inputs of phos-
phates (Serrdo and Falesi, 1977, Serrao
et al., 1979). The level of inputs requir-
ed could not be justified without mas-
sive subsidies and, on the vast scale of
Amazonian pastures, are limited by the
dimensions of this nonrenewable re-
source (Fearnside, 1985a; see also
Fearnside, 1987a). Amazonia has no
known phosphate deposits, with the
exception of a small deposit of phos-
phate-bearing bauxite on the coast of
Maranhio (de Lima, 1976) and a hope-
ful but as yet unquantified find north
of the Amazon River near Maicuru,
Pari (Beisiegel and de Souza, 1986).
Given the poor agronomic performance
and unpromising long-term prospects of
pasture, the reasons for this land use
dominating the landscape lie elsewhere.

One reason is the gen-
erous suite of financial incentives granted
to large ranchers by the Brazilian gov-
ernment through the programs adminis-
tered by the Superintendency for the
Development of Amazonia (SUDAM)
and the Superintendency for the Manaus
Free Trade Zone (SUFRAMA). These
programs not only grant exemption from
income tax on the ranching operations
themselves but also allow the enterprises
to invest in the ranches the money that
the firms would otherwise pay as income
tax on unrelated operations elsewhere in

the country (Bunker, 1980; Hecht, 1985;
Mahar, 1979; Fearnside, 1979b). Spe-
cial loans are granted with interest rates
below the rate of Brazilian inflation
(making the interest negative in real
terms). The loan programs create an ad-
ditional motive to establish ranches as
a front for receiving subsidized capital
that, apparently, is sometimes in part
diverted to more lucrative activities else-
where (Mahar, 1979). Government
subsidies account for up to 75% of
the investment in the ranches (Kohl-
hepp, 1980): 71).

Programs for subsidiz-
ing ranches grew rapidly in the 1970s,
but have ceased to expand since. In 1979
SUDAM announced that no “new” incen-
tives would be granted in the “high for-
est” area of the Legal Amazon, but
maintained the program of “old” (al-
ready approved) incentives for the over
300 projects underway in the high forest
region, plus the possibility of “new” in-
centives for the wide area officially
classified as transition forest along the
southern fringe of the region. Most of
the “transition forest” area is, in fact,
an interdigitation of high forest with
scrubland (cerrado) vegetation, rather
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than an intermediate vegetation type.
LANDSAT imagery of this region reveals
that ranchers preferentially clear the
higher biomass forest (Dicks, 1982).

' Subsidized ranching is
still an important factor in deforestation,
but the country’s economic crisis has re-
duced the amount of money available
for this purpose. Because the strictures
are mandated by lack of money rather
than by basic policy decisions on the
worth of pasture, the flow of funds to
the ranchers can be expected to resume
once Brazil’s economy recovers. Brazil’s
president was recently quoted as saying
that he didn’t “even want to hear” about
the possibility of discontinuing the
ranching subsidy programs (Isto E, 15
July 1987: 65).

Much clearing by both
large and small landholders is done
without benefit of the subsidy programs.
Even in the heavily-subsidized ranching
area on the Belém-Brasilia Highway dur-
ing the height of the SUDAM program
only about one-half of the clearing
enjoyed fiscal incentives (Tardin et al.,
1978; see Fearnside, 1979b). The expla-
nation for the bulk of the pasture is the
key role of this land wuse in land
speculation (Fearnside, 1979c; 1987b;
Hecht, 1985; Hecht et al., 1988). The
value of land in Amazonia has been
steadily increasing at a rate higher than
Brazilian inflation, yielding handsome
returns to anyone that can hold onto a
claim and sell it to someone else. For
example, during the 1970s land values
in Mato Grosso were increasing at an
average annual rate of 38% after correc-
tion for inflation (Mahar, 1979: 124);
pastureland on the Belém-Brasilia High-
way has similarly outstripped inflation
(Hecht, 1985). Part of the reason for
the land value increase is desire for in-
vestments in real property as a shelter
from inflation — serving a role as a
store of value (similar to gold bullion)
rather than functioning as an input to
production. Individual properties in-
crease several fold in value when they
gain access to a road (a benefit provided
by the Brazilian taxpayers and interna-
tional banks that fund the highway con-
struction program). A similar jump in
value occurs when a land claim is legit-
imized by a “definitive title”. Replac-
ing the forest with pasture is the cheapest
way to occupy the area and protect it
from takeover by squatters, neighboring
ranchers, or government agrarian reform
programs. Pasture also counts as an
“improvement” (benfeitoria) to justify
the granting of a definitive title. Ironi-
cally, the investments in unproductive
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Fig. 1. Brazilian Amazonia.

ranching enterprises are a significant
factor in fueling Brazil’s inflation (Gall,
1980), thus forming a vicious cycle lead-
ing to more and more pasture (Fearn-
side, 1987b).

Agribusiness

Agribusinesses account
for a small portion of the cleared area
relative to pasture, but one that could
expand significantly. Large-scale plans
exist for financing mechanized agricul-
ture and associated industries in the
Grande Carajis area (Brazil, Ministério
da Agricultura, 1983; see Fearnside,
1986b; Hall, 1987). Much of the agri-
cultural portion of the program is cur-
rently on hold awaiting funding; in
contrast, the portions of the Grande
Carajis scheme related to charcoal pro-
duction have been rapidly expanding.

Silviculture

The silviculture plans
in Carajas illustrate a common feature
in Amazonian development: the phoe-

nix from the ashes” phenomenon. The
plan to use charcoal for processing iron
ore was originally announced in 1982
by Nestor Jost, then head of the Gran-
de Carajas Interministerial Program
(Fearnside and Rankin, 1982a). A 2.4
million hectare FEucalyptus, plantation
scheme was announced, together with a
plan to collect charcoal made from na-
tive forest by ranchers, farmers, and
even indigenous tribes. The scheme was
greatly reduced in the 1983 “Programa
Grande Carajas-Agricola” plan (Brazil,
Ministério da Agricultura, 1983; see
Fearnside, 1986b). Suddenly the char-
coal plan reappeared on a huge scale,
with a charcoal demand that would re-
quire over 700,000ha of Eucalyptus —
almost ten times the area of Jari’'s man-
aged plantations (Fearnside, 1987c,
1988, 1989). The plan has subsequently
grown even bigger with pig-iron produc-
tion expected to total 2.8 million metric
tons annually Fonseca, 1987; 32), which
corresponds to maitaining 787 x 103 ha
of Eucalyptus (slightly over 10 times the
plantation maintained at Jari) or to de-
forestating 82 x 103 ha of native forest
per year. Pig-iron production began in
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Acaildndia, Maranhdo on 8 January
1988.

The silvicultural planta-
tions at the Jari Project, used to produce
"pulp manufactured in the estate’s own
mill, were initiated by the Northamerican
shipping magnate D. K. Ludwig in 1968.
Many features of the site, the project’s
founder and the concessions granted by
the Brazilian government make it unlikely
that similar undertakings will multiply
in the region (Fearnside and Rankin,
1980, 1982b, 1985). Ludwig sold a
controlling interest in the estate to a
consortium of Brazilian firms in 1982;
the price paid was a small fraction of
the cost of establishing the enterprise.
Jari has suffered a number of biological
problems, including poor growth of some
of the first plantations that were located
on inappropriate soil, much lower
growth rates overall than originally
anticipated and losses to a variety of
pests and diseases (especially the fungus
Ceratocystis fimbriata in Jari’s hallmark
tree species: Gmelina arborea). The
dramatic rise in pulp prices that Ludwig
foresaw for the 1980s has not yet mate-
rialized. Although a profitable kaolin
(China clay) mine in the estate has
permitted the project as a whole to cover
its operating expenses (but not its
burden of debt service), the silviculture
sector has been losing money: in 1985
the loss was US$47 million (Fearnside,
1988). While some of Jari’s early prob-
lems can be attributed to uninformed
decisions on the part of Ludwig him-
self, the continuing biological problems
of the plantations in no way reflect
poorly on the quality of management
but rather indicate that large-scale silvi-
culture in Amazonia is much more
expensive and much more difficult than
many planners might think. It is fool-
hardy to imagine that a plantation
scheme in Carajis ten times larger than
the one at Jari can operate without major
difficulties.

The likely result in
Carajas is that charcoal production will
be supplied from native forest for as
long as accessible stands remain in ‘exis-
tence. The initial decision to implant
the pig-iron smelters, apparently taken
without benefit of any analysis of the
environmental impacts of supplying the
charcoal, could lead to the entire eco-
nomy of the affected area being pulled
into feeding these enterprises with wood,
much as a bird is drawn into feeding a
cuckoo’s chick in its nest (see Fearn-
side 1987¢).

When the first pig-iron
smelter began production on 8 January
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1988, the company (Companhia Side-
rigica Vale do Pindaré) had drawn up a
forestry management plan for producing
wood for charcoal in the future. How-
ever, at the time that I visited the opera-
tion two weeks later, it had not yet
purchased a tract of land for implanting
the management scheme. Clearly the
management schemes are neither suf-
ficiently detailed to require knowledge
of a specific tract of land nor are the
tracts pre-requisites for beginning opera-
tion. The Carajas pig-iron scheme is the
latest in a long list of development
misadvenures in Amazonia where proj-
ects have been decreed before confirm-
ing their sustainability and level of im-
pact (Fearnside, 1985b).

Alcohol

Alcohol is one product
for which great potential has been pro-
claimed for development by agribusi-
nesses (e.g. Abelson, 1975). The efforts
to exploit this potential have so far met

relationship with the farmers, and have
resorted to violence to keep the farmers
in line. A larger cane alcohol project,
with financing from the World Bank, is
now being implanted by Alcobras in
Acre; the first 5000ha plot of this
20,000ha scheme is nearing completion.
Cane from the Alcobras estate will be
supplemented with purchases from local
farmers. Social problems have already
begun in the Acre scheme in the after-
math of expelling 80 families of rub-
bertappers and small farmers from the
area. A 5000ha cane plantation and
alcohol distillery began production in
late 1988 in President Figueiredo, north
of Manaus.

Manioc (cassava) alco-
hol produced in Amazonia, seen by
Abelson (1975) as a potential solution
to the coming end to fossil petroleum,
has not proved the panacea that it was
originally hoped to be. Producing alco-
hol from manioc is more expensive than
producing it from sugar cane, in part
because of the energy supplement the

Because Amazonia is so large, any significant portion of the

region planted to perennial crops would saturate world

markets for these commodities.

with mixed success. The Abraham
Lincoln Sugar Cane Project (PACAL),
begun in 1972 on the Transamazon
Highway 90km west of Altamira, Para,
has experienced a long series of prob-
lems. Originally for sugar, the mill now
produces only alcohol. The site was lo-
cated in an area that agricultural zoning
had previously shown to be climatically
inappropriate for sugar cane (Moraes
and Bastos, 1972: Fig. 8). The cane
grown at the site has a low saccharose
content, which has caused much of the
production of surrounding farmers to
be rejected by the mill, leading to
severe social tensions. The social tension
has been aggravated by grave adminis-
trative, technological and human-rela-
tions mistakes, for example telling
farmers to harvest their cane on a
specified date whereupon the promised
transportation is not delivered and the
cut cane quickly loses its sugar content.
On several occasions the area’s farmers
have not been paid for many months
after delivering their cane to the mill.
A succession of firms running the opera-
tion have failed to establish a working

bagasse from the cane contributes to the
process. At Sinop in northern Mato
Grosso an agrochemical firm has pro-
duced manioc alcohol from tubers both
grown on their own estate and purchased
from surrounding farmers. Sweet pota-
toes and sorghum have also been used.
In 1987 the firm discontinued using
manioc because of the costs and un-
certainties of using migrant labor force
to harvest the tubers. The firm now uses
sorghum grown in mechanized planta-
tions on the estate for producing alcohol
for use in beverages — a higher value
product than the fuel alcohol obtained
from manioc or sweet potatoes. The
market limitations on expanding planta-
tions of this kind are, however, much
more severe than is the case for fuel
crops.

Perennial crops

Market limits severely
limit the areas to which many of the
crops can expand that are favored by
agribusinesses. Because Amazonia is so
large, any significant portion of the re-
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Decimation of the trop-
ical forests of Africa is essentially com-
plete from a commercial standpoint, while
those of southeast Asia are rapidly near-

"ing a similar end. Exports from Ama-
zonia are therefore increasing. Timber
removal from Amazonia has occurred
through rapid proliferation of small
sawmills, for example in Mato Grosso,
Rondénia, Acre and Roraima. Many of
these have moved from areas of Brazil
where timber is already reaching its end,
such as Espirito Santo and the Belém-
Brasilia Highway in Para. A steady
stream of trucks bearing either logs or
rough-sawn lumber can be seen entering
Sdo Paulo from Amazonia.

Lumbering is becoming
an important factor in incursions into
indigenous areas in RondOnia, Acre and
the western portion of Amazonas. Lum-
bering roads serve as entry routes for
squatters who clear in the hope of se-
curing land claims. Satellite imagery of
Rondbnia (AVHRR interpreted by C. J.
Tucker at Nasa, Greenbelt, Maryland,
usa) shows that the burning of 1987
included areas in such Amerindian re-
serves as Pacads Novas, Tubardes and
Lajes. Several of these sites are known
areas of logging penetration, such as the
portions of the Pacads Novas reserve
supplying sawmills in Ouro Preto do
Oeste.

Lumbering in the up-
lands (terra firme) is rapidly destroying
stocks of some of the most valuable
species, including “cerejeira” (Amburana
acreana) and “mogno” (Sweitenia macro-
phylla). In the flooded varzea forests —
the first to be affected because of the
ease of transporting logs by water —
commercial species such as “ucuiba”
(Virola spp.) are rapidly declining.

Some of the processing
and logging is done by large firms
such as Georgia Pacific, which has a se-
ries of approximately 60 properties near
Portel, Para (R. W, Bruce, pers. comm.,
1988) totalling about 500,000ha (Car-
doso and Miiller, 1978: 161). The com-
pany’s veneer plant at Portel produces
150,000m3 annually, and supplies ap-
proximately 25% of the North American
market for tropical hardwood veneer. So
far most of the wood is purchased from
private loggers outside of the company’s
estate (R. W. Bruce, pers. comm.,
1988). Most logging, however is done
by thousands of relatively small Brazi-
lian operators rather than by large mul-
tinationals, In Amazonia as a whole, at
least half of the logging activity is be-
lieved to take place in “clandestine” op-
erations outside of the control and tax-
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collection efforts of the Brazilian Insti-
tute for the Environment and Renew-
able Natural Resurces (IBMARNR),
which replaced the former Brazilian
Institute for Forestry Development
(1IBDF).

The cutting of “noble”
hardwoods is spreading rapidly as road
access improves to previously-remote
areas and as market pressure increases.
The less-noble woods are also increasing-
ly finding markets, and it is this sector
that has the pgreatest potential for ex-
panding the impact of wood harvest on
deforestation. Contracts with less de-
manding markets such as China and
India have been negotiated in some
cases, for example, for wood from the
Samuel Hydroelectric Project in Rondo-
nia. Delegations from heavily deforested
countries such as these have been visiting

from 80 in 1983 to 40 in 1986 (Fearn-
side, 1988: 18). The reduction in species
used maintains a more consistently high
quality in the pulp; for lower quality
paper or cardboard such standards need
not apply.

The use of wood chips
for fueling thermoelectric plants is an-
other possible contributor to deforesta-
tion. A series of wood-fueled power
plants is under construction in the states
of Amazonas and Ronddénia. Two (Ma-
nacapuru, Amazonas and Ariquemes,
Rond6nia) are already functioning. The
expansion of this use depends heavily
on the price of oil. High oil prices made
the initial plans a priority in the early
1980s, but subsequent decline in oil prices
has removed much of this incentive. For
example, the Balbina hydroelectric
scheme had a 7.5 MW wood-burning

The possibility that an entire forest can be simply ground up and shipped

away for manufacture of chipboard or low-quality paper products is

indicated by the use of this procedure in lowland Papua New Guinea.

This is euphemistically called “total harvest” by the

Japanese firms that practice it there.

the region with increasing frequency in
search of wood supply contracts. How-
ever, one contract to supply China with
pig-iron (a product manufactured with
charcoal) was recently cancelled by the
Chinese (A Critica, 8 August 1987).
Efforts continue to de-
velop ways of using more of the forest’s
diverse species. The possibility that an
entire forest can be simply ground up
and shipped away for manufacture of
chipboard or low-quality paper products
is indicated by the use of this procedure
in lowland Papua New Guinea. This is
euphemistically called “total harvest” by
the Japanese firms that practice it there
(Routley and Routley, 1977). So far
Amazonia has been spared the common
sight in southeast Asia of mountains of
wood chips being loaded onto ships for
export. The dwindling of forest re-
sources elsewhere, combined with con-
tinuing technological progress in using
the available species, increase the like-
lihood of chipping becoming a factor in
the destruction of Amazonian forests.
Chipping of selected
native forest species is used as a sup-
plement to plantation sources for pulp-
wood at Jari. The number of species
used for this purpose has decreased

thermoelectric plant to supply the con-
struction site. This was deactivated and
replaced with oil generators in Septem-
ber 1987, over a year before hydro-
electric generation began. Two MW
thermoelectric plants were to use wood
from the area around the reservoir;
the parts for these, which were already
arriving at Balbina, were transferred
to Manaus for conversion to an oil-
fueled supplemenary plant here. The
low price of oil is the key factor in the
change of plans, not sudden awareness
of the value of maintaining forest. Since
the earth’s stocks of petroleum are being
rapidly depleted, oil prices are certain
to rise in the future — thereby increas-
ing the attractiveness of wood-fueled
thermoelectric plants.

Slash-and-Burn Agriculture

Shifting cultivation, with
long fallow periods capable of regenerat-
ing the soil after a year or two of use
under annual crops, is minimal as a
factor in deforestation in Brazil, Only
indigenous peoples and some caboclo
farmers use this traditional practice.
Pioneer agriculture, however, is a major
and growing force in Brazilian Ama-
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zonia. Pioneers coming to the region
from other parts of the country fell and
burn the forest in the same way as the
first step in traditional shifting cultiva-
tion, but after the brief cropping period
they either leave the field fallow for a
short time (insufficient to regenerate
the productive capacity of the sites), or,
more frequently, plant the area in pas-
ture. Shifting cultivation as a sustainable
practice requires a complex set of cul-
tural traditions in the form of folk
knowledge and respected customs such
that farmers do not reduce the fallow
period and set in motion the degrada-
tion process. Even though the system
could potentially support a sparse popu-
lation in a sustainable fashion, it is
doomed to fail for pioneers because of
population pressure, demand for cash
generation, cultural bias against those
who have secondary forests, and/or
speculative motives for planting pasture
instead.

Slash-and-burn pioneer
agriculture has long been a major factor
in Amazonian portions of Peru and Ec-
uador, but has been overshadowed in
Brazil by the rapid increase of pasture
on large ranches. The importance of
slash-and-burn is increasing relative to
large ranchers because of the shortage
of funds for financing ranchers and be-
cause of the increasing expulsion of
small farmers from southern Brazil.
Slash-and-burn is increasing fastest in
Rondénia, Acre and Roraima. The po-
tential for spread of this kind of clearing
by small farmers is much larger than
what has been experienced so far, but
the future course of its expansion de-
pends on political decisions to which
strong opposition exists. A far-reaching
agrarian reform plan was announced by
Brazil's President Sarney in 1985. The
original plan called for the land for re-
distribution to be disappropriated from
large landholdings (Brazil, Ministério de
Reforma e do Desenvolvimento Agriria,
1985: 30) If implemented in this way
the plan would help slow deforestation.
However, landowners have exerted
strong pressure to (1) stop the pfan
altogether and (2) have the plan inter-
preted to require first the distribution of
government land. Since virtually all of
the land still in the public domain is
located in Amazonia, such an interpre-
tion would make agrarian reform a mere
euphemism for colonization of the type
that has given poor results on the Trans-
amazon Highway, in Rondé6nia, and else-
where. Colonists from southern states are
already being resettled under the “agrar-
ian reform” plan in such areas as Presi-
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dente Figueiredo, in the state of Ama-
zonas. Carried to its logical conclusion,
using Amazonia as an escape valve for
settling landless people spells disaster in
both sacrificing the forest and implanting
a nonsustainable form of agriculture on
a massive scale. Brazil’s Legal Amazonia
has an area of five million square ki'o-
meters; if the entire region (including
reserves and already-occupied land)
were divided equally among the
country’s 10 million landless families,
each would receive only 50ha (half the
area of lots on the Transamazon High-
way). The inability of Amazonia to
solve the social problems of other parts
of the country must be recognized by
national policy makers.

development in the migrant source
areas outside of Amazonia.
Further speeding the

process of frontier expansion and defor-
estation are highways and settlements
associated with mining, hydroelectric
development, and military bases. Recent
changes in the relative importance of the
forces driving deforestation include in-
creasing impact of logging (especially in
Amerindian areas), increasing impact of
small migrants relative to large ranchers,
and decreased effect of fiscal incentives
for large cattle ranches, The reduced
availability of incentives is the result of
Brazil’s economic crisis rather than any
fundamental policy change recognizing
the unsuitability of the region’s soils for

Decimation of the tropical forests of Africa is essentially
complete from a commercial standpoint, while those of southeast

Asia are rapidI)'I nearing a similar end.

Exports from Amazonia are therefore increasing.

Conclusions

Deforestation is accel-
erating in Brazil’s Amazon Region as a
combined result of a variety of forces
linked to agricultural development in
Amazonia and in other regions of
Brazil. Most of the cleared area is
converted to non-sustainable land uses
such as cattle pasture. Efforts to contain
deforestation and redirect development to
sustainable land uses will only be effec-
tive if the underlying processes driving
forest clearing are addressed. These in-
clude the expulsion of population from
southern and northeastern Brazil by
continued concentration of land in large
holding and by substitution of labor-in-
tensive crops by ranching and mecha-
nized agriculture, and the use of pasture
in Amazonia as an effective and cheap
means of protecting land claim against
invasion by squatters, expropriation, or
loss to other ranchers or speculators.
Roadbuilding and land speculation are
linked to deforestation in a vicious cycle
that leads to exponential increase in
cleared areas. The points in the system
most susceptible to government control
are decisions on building or improving
highways, the policy of recognizing land
tenure claims based on pasture as a
benfeitoria (improvement), and the
priorities for agricultural and industrial

pasture. The slowing of clearing driven
by this force is therefore temporary,
since money can be expected to flow
into the ranching incentives again when
Brazil’s economy recovers from its cur-
rent crisis. The rapid pace of deforesta-
tion means that actions must be quick
and decisive if the process is to be altered
before the forest is eliminated or re-
duced to insignificant remains.

Probable effect on de-
forestation must be assessed prior to de-
velopment projects becoming “irrever-
sible””; projects judged to provoke exces-
sive clearing must be cancelled, rather
than merely allotting additional funds to
research, monitoring and palliative coun-
termeasures. Brazil’s ‘“macro-zoning”
plans must be implemented and respect-
ed, including parks and reserves of
various types — such as extractive re-
serves for renewable exploitation of non-
timber forest products. Defense of parks
and reserves must be pursued with vigor,
backed by adequate financial, legal and
police resources,

Ultimately, new forms
of economic calculation must be devised
and used in judging development options
and in distributing financial rewards,
such that sustainable land uses that
maintain the forest become profitable,
and unsustainable and environmentally-
damaging forms become unprofitable.
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