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How Much
are the
Rainforests

Worth?

by Philip M. Fearnside

Do the consequences of deforestation outweigh
the immediate economic gain? Almost certainly.
contends Philip Fearnside in his recent study. when
one realizes what those consequences are. But
many obstacles, he notes. stand in the way of win-
ning that case. The forces that propel deforestation
are a complex mix of direct selt-intercsts and broad-
er economic processes. Policies, once implemented,
can set up vicious cycles from which it is difficult to
escape — new and better roads encourage the intlux
of immigrants. the presence of migrants stimulates
new efforts at road-building. Trade-offs must be
weighed: large-scale sugar plantations, to ease
Brazil's energy crisis through alcohol production,
drove many small farmers off the land and into the
virgin forests. Nothing short of a comprehensive
arogramme of government action bazed on con-
scinus decisions,”” Fearnsitie argues, can be expected
to halt deforestation before the Amazonian forests
are Jost. Dr. Fearnside is a resident researcher at the
National Research Institute for Amazonia in
Manaus. Brazil. — Editor

The present rate and probable future course of
forest clearing in Brazilian Amazonia is closely
Iinked 10 the human use systems that replace the
forest. These systems, including the social torces
leading to particular land use transtormation, are at
the root of the present accelerated pattern of
deforestation and must be a key focus of any set of
policies designed to contain the clearing process.

Cattie pasture is by far the dominant land use in
civared portions of the erra firme (uniiooded up-
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such ac southern Para and northern Aato Grosso
but also in areas mitially telled by smallholders for

_stash-and-burn cultivation of annual crops, such as
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the Transamazon Highwav colonizahon areas in
Pard. Pasture is even dominant i areas like
Rondénia where government programmes have -
tensively promoted and tinanced cacao and other
perennial crops. The torces feading to continued
increase in pasture area. despite the low produc-
tivity and poor prospects tor sustamability ot this
use system, are those that most closel attect the
present rate ot derorestation.

The extent and rate of detorestation in Brazil's
Amazon rainforest is a subject ot proround dis-
agreement among both scholars and policy-makers
in Brazil and elsewhere. Equ iy controversial is the
guestion of whether or not the potential tuture
consequences ot deforestation are sutticient to
justity the immediate financial. social. and political
costs of taking measures to contain the process.
The lack of effective policies to control detoresta-
tion in the Amazon today speaks tor both the
preference among decision-makers for minimizing
such concerns and the strength ol torces driving
the deforestation process. But | would argue that
deforestation is rapid and its potential impact se-
vere, amply justifying the substantial costs of
speedy government action needed 1o slow — and at
some point to stop — forest clearing,

Extent and Rate of Deforestation

The vast areas of as yet undisturbed forest in the
Brazilian Amazaon freaucenthy lead vistors, research-
ers and government ofticials to the mistaken con-
clusion that deforestation is a minor concern
unlikely to reach environmentally significant
proportions within the ““foreseeable” future. Such
conclusions are unwarranted: thev also have the
dangerous effect of decreasing the likelihood that
timely policy decisions will be made with a view to
slowing and limiting the process of delorestation.
Not only is better monitoring information needed
tor accompanving the process, but also hetter un
derstanding of the undetiving causes or detoresta-
tion. Such understanding would allow more
realistic projections of future trends under present
and alternative policy repimes, and permit identit.
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cation of effective measures to control the process.

The most recent available survey of deforesta-
tion covering the entire Brazilian Amazon was
made by Brazil's Institute for Space Research
(INPE) based on LANDSAT satellite images taken in
1978. The survey’'s finding that only 1.55 per cent
of the area legally defined as Amazonia had been
deforested up to that time contributed to the popu-
lar portrayal in Brazil of deforestation as an issue
raised only by “‘alarmists’”’, The INPE figure under-
estimates clearing due to inability of the tech-
nigue to detect “very small” clearings and to the
difficulty of distinguishing secondary growth from
virgin forest.

For exampte, a 30,000 square kilometres (km?)
region surrounding the town of Braganga in north-
eastern Para that has been deforested since the ear-
ly years of this century, is larger than the area
indicated by 1975 images analvsed in the INPE
study to have been deforested in Brazil's entire
Legal Amazon, and almost four times the area indi-
cated as cleared in the state of Pard. Regardless of
any underestimation due to image interpretation
limitations, the conclusion that the area cleared
through 1978 was small in relation to the 4,975,527
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Untortunately. the small area cleared by 1978 is
atar less important finding than another less publi-
cized one apparent from the same data set: the ex-
plosive rate of clearing implied by comparing
values for cleared areas at the two image dates
analvsed, 1975 and 1978. If the growth pattern was
exponential over the region as a whole during this
period, the observed increase in cleared area from
28,595.25 to 77,171.75 km? implies an exponential
growth rate of better than 33 per cent, and a dou-
bling time o1 only a little aver two years, Defore-
station rates vary widely among different parts of
the region, being highest in southern Pard, north-
ern Mato Grosso, and in Ronddnia and Acre. Com-
parisons of cleared areas for 1973, 1975, 1976, and
1978 in two areas of government-sponsored coloni-
zation by farmers with 100-hectare lots, and in two
areas dominated by 3,000-hectare cattle ranches,
indicate that deforestation in these areas may have
been progressing in an exponential fashion during
the period, although data are too few for firm
conclusions,

LANDSAT image interpretation by the Brazilian
Government for the state of Rondonia as a whole
indicates that cleared areas rose from 1.216.5 km?
in 1975 to 4,184.5 km? in 1978 to 7,579.3 km? in
1980. The cleared area therefore increased from
0.5 per cent to 3.1 per cent of Rondédnia’s total
area in only five years, but it should be remem-
bered that limitations of the image interpretation
methodology mean that the true cleared areas
were probably larger than these numbers imply.
Even with this limitation, the clearing estimates re-
veal not onlv that deforestation proceeded rapidly
throughout the period, but that it showed no signs
of siowing as of 1980.

Forces Behind Deforestation

Some of the forces behind deforestation are
linked to positive feedback processes, which can
be expected to produce exponential changes. In
Ronddnia the population has been growing even
more rapidly than in other parts of the region due
to the flood of new immigrants from southern
Brazil. Projections of unchanging exponential rates
for deforestation, even in deforestation foci like
Rondénia, are hazardous due to the many other

factors affecting the process. As the relative impor-
tance of different factors shifts in future years, some
of the changes will serve to increase deforestation
rates, while others will slow them. Within com-
pletelv occupied blocks of colonist lots, for exam-
ple. clearing of virgin forest proceeds roughiv
linearly for about six years, after which a plateau is
reached. The rate at which an individual lot 15
cleared is increased bv such events as the arrival of
road access and turnover of the lot’s occupants.

At present, regional scale clearing statistics ap-
pear to be dominated by immigration, along with
other forces such as the positive effect of improved
road access on market availability and land \alue
appreciation leading to accelerating deforestation.
In the future, the behaviour of the population al-
ready established in the region should gain in rela-
tive importance. Other reasons for an eventual
slowing {but not halting) of clearing include poorer
soil quality and inaccessibility of remaining un-
occupied land, the finite capacity of source arcas
to supply immigrants at ever increasing rates,
decreased relative attractiveness of Amazonia atter
this frontier of unclaimed land “‘closes’’, and limits
to available capital, petroleum and other inputs
that would he necaccary if rate. of folling chould
greath increase.

The accelerating course of detorestation cannot
be adequately represented in any simple algebraic
formula such as the exponential equation. nor can
its eventual slowing be expected to follow
smooth and svmmetrical trajectory such as a ivas
tic growth path. The complex interacting factors
bearing on the process are more appropriate sor
analysis with the aid of computer simulatior. \n
idea can be gained of the relationships of the tac-
tors imolved by examining more closely some of
the causes of deforestation in Amazonia.

Causes of Deforestation

Present causes of deforestation can be divided,
somewhat artificially, into proximal causes and un-
derlving causes. Proximal causes motivate land
owners and claimants to direct their efforts to
clearing forest as quickly as possible. The urdetly-
ing causes link wider processes in Brazil's economy
either to the proximal motivations of each individu-
al deforester, or to increases in numbers of
detoresters present in the region.

Some of the principal motives for deforestation,
especially those motives connected to government
incentive programmes, apply most forcefully to
large landholders. These represent forces relativ ely
easily controlled by governmental actions. as has
already occurred to a small degree. Deforestation
is also linked to long-standing economic patterns
in Brazil, such as high inflation rates, which have
shown themselves to be particularly resistant to
government control, ‘

Changes in agricultural patterns in southern
Brazil have had heavy impacts. The increase in
soybean production has lead to the displacement
of an estimated 11 agricultural workers for every
one finding employment in the new extensi ¢
production systems. Sugar-cane plantations «n-
couraged by the Government to enter into aicoho)
production, have likewise expelted smallholders.
Replacement of labour-intensive cofiee plantations
by mechanized 1arms raising wheat and other
crops. a trend driven by lethal frosts and relatn cly
uniavourable prices, has further swollen the ranks
of Amazonian immigrants.
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Within Amazonia, most evident are the torces
ot land <peculation, the magnitving enect of cattle
pasture on the impact of population, and the posi-
tive feedback relarionship between road-building
and population increases,

Profits from sale of agricultural production are
added to speculative gains, tax incentives and
other forms ot government subsidy to make clear-
ing financially attractive, Small tatmers often come
to the region intent on making their tortunes as
commercial farmers, but they gradually see the
hisher protits to he made from «peculation as their
neighbours <ell their plots of land tor prices that
dwianf the retuins realized frony years of hard
labour. Agriculture then becomes a means of meet-
ing living expenses while awaiting the opportunity
of a profitable land sale and a move to a more dis-
tant frontier. Although individual variability is high,
most aspire to produce enough to live well by the
standards of their own pasts while awaiting an
eventual sale. Farmers usually see such sales as
providing the reward for “‘improvements’’ made on
the land during their tenure, rather than as specula-
tion. Larger uperators are more likely to begin their
activities in the region with speculation in mind but
are likewise always careful to describe themselves
as “‘producers’” rather than spoculators.

Subsistence production is always a contributor
to forest clearing, although it is not pre<ently the
major tactor that it is in many other rainforest
areas, as in Atrica. The speculative and commercial
matives tor clearing in Amazonia mean that the
relationship of commodity prices to clearing is
positive for most of the farmers involved. In areas
of the tropics where cash crops are grown primari-
Iv {or supplving subsistence needs, the relationship
can be the reverse: a positive feedback loop exists
whereby falling prices for a product mean that larg-
er areas must be planted for the farmer 1o obtain
the same subsistence level of cash income, while
the resulting increased supply of the product fur-
ther drives prices down, Far most Amazonian farm-
ers howeser, desire for cash so greatly exceeds the
income-producing capacity of the farms that only
the restraints of available labour and capital limit
the areas cleared and planted

Future derorestation trends should redect
changes in the balance of many forces — popula-
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pott potental cubastengce nee ot host o
other o, Future vends can alsa be expected to
chow the etects o projected mager developments,
A timber export, presenthy a nesnbie ractor, be-

comes more important, outnieht detorestation it
be supplemented by the otten heavy disturhances
following selective felling that presently Charae ter.
ize much of the forest conversion in Asia and
Africa. Charcoal production, especialty that derived
from native forest, is foreseen as a major factor in
the southeastern portion ot the region in the
coming decades.

Large firms, such as lumber companies regqumnng
marketable timber, or steel manufacturing ind .
tries requiring a large charcoal supply, pose the
additional problem of playing more active and
forceful roles in seeing that environmental contlic te
of interest are resolved in their tavour. Chance are
higher, as compared to the case of relatinely vnal!
investors, that concessions will be made at the o
pense of previous governmental commitment- 1o
reserves of untouched forest. This recently o
curred in the case of timber concessions operating
in the area now flooded by the Tucurui hvdro
electric dam. Despite not having fulfilled its role in
removing forest from areas to be flooded, the con-
cessionaire was reportedly pranted logging rights 1o
93,000 hectares in two neachy Amerindian recenva’
tions when commercially valuable tree species
proved less common than anticipated in the et
voir area, according to the head of the firm
involved.

Future deforestation appcars likely to procecd o
a rapid rate. Although limited availabilitv of fo- !
fuel, capital, and other resources should eventtialiv
force a slowdown, this cannot be counted on 1o
prevent loss of large areas of forest. Even at rares
slower than those of the recent past, the torest
could be reduced to remnants within a short <pan
of years, The deforestation process is subject to
control and influence at many points. Decision.
aftecting rates of elearing must be based on an un-
derstanding of the causes of detorestation. Suc
decisions are taken, either actively or by detaul
for all arcas undergoing agric ultural or other -
velopment, as well as in detining reserves wheee
such development will be excluded. Making tinely
choices of this kind depends on decision-makers’
conceptions of the likely cource of deforestation
Understanding the cystem of 1orces diiving the
process is also essential for evaluating the probable
effectiveness of anv changes contemnlated

Policy tmplications

The negative consequerce o detore<ation
should give pause 1o planners intent on promaonn:
torts of development requiring large areas o1




cleared raimorest. Nevertheless, such plans con-
tinue to be proposed and realized. Part ot the
problem is a lack of awareness among decision-
makers of the magnitude of the eventual costs im-
plied by these actions. But such lack of knowledge
explain< only a part of the reluctance to take elfec-
tive actions to contain and slow deforestation. At
least as important is the distribution of the costs
and benciits, both in time and space. Most of the
costs ot deforestation will be paid only in the tu-
ture while the benefits are immediate. Many of the
costs are also distributed over society at large
while the benefits accrue to a select few, In the
many cases where land is controlled by absentee
investor:, negative consequences within the region
have even less reason to enter individual decisions.
In othe) cases the costs are highly concentrated, as
for indigenous groups deprived of their resource
base, while the perhaps meagre benefits of clearing
are enjoved by a constituency that is both wider
and more influential.

Brazil's national Government has the task of
balancing the interests of difierent generations and
interest groups. At the same time, the Amazon has
long sutiered from exploitation as a colony whose
products serve mainly to benefit other parts of the
globe, most recently and importantly the industrial-
ized regions of Brazil's Central-South. The unsus-
tainable land uses resulting from this kind of
“endocolonialism” require that decision-making
procedures guarantee the interests of the Amizon’s
residents when conflicts arise with more influential
regions of the country. Clear definitions of the de-
velopment objectives are essential as a prereguisite
for any planning. Development alternatives should
be evaluated on the basis of bevefits 1o the resi-
deats oi the Amazon region and their descendants,
Coherent policies must include the maintenance of
the human population below carrying capacits . the
implantation of agronomically and socially sus.
tainable agro-ecosystems, and limitations on total
consurmption and on the concentration ot re-
sources The inclusion of iuture generations of lo
cal residents in any considerations means that
greater weight must be accorded the delayed costs
implied by such potential consequences of detore-
station as hydrological changes, degradation ol
Aarice o cncniiemne and caneilice e Gine et
|\~.1N~ penents trom the ramtorest The oo o
present trends tow ard rapid conversion ot ramn
torest to lonv-yiclding and short-fived cattle pa-ture
is evident. at teast when decisions are " ased on the
longerm interests of Amazonia’s residents, L]
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The graphics above show the extent of forest destruction over a ten-vear period in a section of the state of Rondénia in Brazii. Adapted from "The \Warnings From the 21st Centun’”’
broadcast bv NHK, Japan's National Broadcasting Corporation.
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