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ABSTRACT

The paper analyzes the impact of government policies on the
magnitude and rate of deforestation in Brazil’s Amazon region. The main
hypothesis is that efforts to slow or stop tropical deforestation
through fiat only--for example, through the establishment of parks,
reserves or the prohibition of certain types of economic activity--will
be much less likely to succeed if the overall policy and regulatory
frameworks give people incentives to do just the opposite. The paper
first reviews the most recent estimates of deforestation in the region.
These estimates indicate that almost 600,000 square kilometers of Amazon
forest have already been cleared; an area larger than France. Moreover,
80 percent of this deforestation has occurred since 1980. The paper
then traces the evolution of regional development policies for Amazonia
over the past 25 years. This section shows that policies and programs
emphasizing road-building, official settlement, and extensive livestock
development have generally not been designed and carried out with due
regard to their environmental consequences. The paper concludes with
several recommendations on how current policies could be reformed in
order to improve their environmental impacts.
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GOVERNMENT POLICIES AND DEFORESTATION
IN BRAZIL'S AMAZON REGION

I. Introduction

The world’s tropical rainforests are disappearing at an
alarming rate. These forests, which once occupied 16 million square
kilometers (km2) of the Earth’s surface, today cover only 9 million km2.
It is estimated that Latin America and Asia have already lost 40 percent
of their original forests, and Africa a little more than half (Myers
1984). 1In many countries, the rate of deforestation is accelerating:
most of the forested areas of Bangladesh, India, Philippines, Sri Lanka,
and parts of Brazil, for example, could be gone by the end of this
century. Only in the Congo Basin, and in some of the more isolated
areas of Amazonia, does the forest remain largely intact.

Deforestation of this magnitude, while in some instances
yielding considerable short-term benefits through timber exports and
agricultural production on previously-forested land, has entailed huge
(and largely unmeasured) long-term costs both to the people of the
countries directly affected and to mankind as a whole. Among the more
direct and visible costs of tropical deforestation are the losses of
forest products such as timber, fuelwood, fibers, canes, resins, oils,
pharmaceuticals, fruits, spices, animal hides, and so forth.1l/ More
indirect, but equally important, long-term costs include soil erosion,
flooding, and the siltation of reservoirs and hydroelectric facilities;
destruction of wildlife habitat; and climatic changes associated with
the removal of protective forest cover in tropical regions. Perhaps the
most important single long-term cost of deforestation, however, is the
irreversible loss of biological diversity.

The total number of species on Earth is not known with any
degree of certainty. However, most conservative estimates indicate that
tropical rainforests contain about half of the Earth’s 5-10 million
species on just 7 percent of its land surface. The richness of life in
these forests is remarkable. The Amazonian rainforests, for example,
support 30,000 different plants versus an estimated 10,000 in all of

1/Little is known about the extent of annual losses of forest
products through deforestation. However, estimates for the Cote
d’Ivoire and Nigeria suggest that 50-100 million m3 of quality logs--3-6
times the annual production of sawlog and veneer logs--are lost each

year in these countries through clearing and burning (World Resources
Institute 1986).




temperate South America. Northern forests, in contrast, normally
contain only 10-15 different species. The variety of insect life in the
rainforest is even more striking. At present, scientists have
discovered and named roughly 1 million different insect species
worldwide. However, one scientist, extrapolating from surveys of the
rainforest canopy in Panama, estimates that there may be as many as 30
million insect species in tropical forests alone! (Wolf 1988: 104).

Many of the species native to tropical rainforests have proven
to be invaluable to Man: for example, drugs (vincristine and
vinblastine) developed within the past two decades from a wild
periwinkle found in the forests of Madagascar have dramatically improved
the effectiveness of treatment for leukemia and certain other forms of
cancer. Since less than 1 percent of tropical plants have been
screened for potentially useful properties, ongoing deforestation will
result in the permanent loss of other species before their value to Man
is recognized (World Resources Institute 1985). It has been estimated
that more than 13,000 plant species in Latin American rainforests will
become extinct by the end of this century if present rates of clearing
continue; under a "worst case" scenario which assumes an acceleration in
the rate of deforestation, as many as 60,000 species could suffer this

fate (Wolf 1988: 103).

The proximate causes of tropical deforestation vary
significantly among regions of the world, and even within countries.
However, most experts on the subject agree that the spread of small-
scale agriculture is the single most important of these. According to
Myers (1986), this type of activity results in about 150,000 km2 of
forest depletion annually.2/ Other major proximate causes include:
commercial logging (45,000 km2 /year), fuelwood gathering (25,000
km2 /year) and cattle raising (20,000 km2/year). While it is useful to
know these facts, it is far more important to be aware of the underlying
causes of forest destruction. Holding the small farmer responsible for
tropical deforestation would amount to "blaming the victim" as the real
causes of the problem are likely to be poverty, unequal land
distribution and low agricultural productivity combined with rapid
population growth. To this list one must also add misguided public
policies which either purposely or inadvertently encourage rapid
depletion of the forest (see Collins 1986; World Resources Institute

1985).

The underlying causes of tropical deforestation have been
under-researched and, as a result, are only imperfectly understood. The
purpose of the present study is to, in a modest way, shed some further
light on the subject by analyzing the effects of certain government

2/The term "depletion" refers to both "deforestation" (a complete
and permanent removal of all forest cover) and "major disturbances" (any
modification of the forest, e.g., selective logging, leading to a
pronounced impoverishment of the forest ecosystem). Annual depletion of
tropical forests is estimated to be 200,000 km2 per year.
Deforestation, as usually defined, amounts to about 70,000-90,000 km2

per year worldwide.
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ent of the forest is still intact.

Although not fully revealed by the state-level data presented in

Table 1, particularly intense clearing has taken place along the
region’s major overland access routes: the Belem-Brasilia highway and
its zone of influence in southern Para and northern Goias, and the

ho highway and its associated feeder roads in Mato

Cuiaba-Porto Vel
Grosso and Rondonia (Fearnside 1986b; Woodwell, Houghton and Stone 19863

and Fearnside and Salati 1985).

These mainly include small-scale

agriculture, cattle ranching, logging, road-building, hydroelectric
development, mining, and urban growth. Unfortunately, it is not

possible to estimate with any degree of precision the relative
contribution to deforestation of each of these activities. Its seems
clear, however, that the rapid expansion of the agricultural frontier
over the past two decades has been the most important single factor.
According to agricu

ltural census data, the area under farms in Amazonia
increased from 313,000 km2 in 1970 to over 900,000 km2 in 1985. This
expansion occurred in virtually all of the region’s states and
territories. Moreover, consistent with the deforestation estimates
derived from LANDSAT images,

the census data show that the spread of
agriculture was particularly rapid in Rondonia, northern Mato Grosso and
Goias, and southern Para.

Amapa where more than 99 perc

Proximate causes.

Details on agricultural land-use patterns for 1985 have not
yet been published. However, the data summarized below in Table 2
indicate that approximately 145,000 km2 of Amazonia was in agricultural

either for crops Or livestock, as of 1980.5y Pasture clearly
the predominant form of agricultural land use

cattle ranching would appear to be the
major proximate cause of deforestation. Based on comparisons with the
1970 census data, the conversion of forest to pasture occurred at the
rate of approximately 8,000-10,000 km2 per year during the 1970s. Most,
but not all, of this pasture formation took place on large 1andholdings.
In Para, Mato Grosso and Goias--the principal livestock states of
Amazonia--70 percent oOr more of the artificial pasture in 1980 was

located on farms with areas in excess of 1,000 ha.
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Use
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lue, are then burned before the planting of crops. Except
;gﬁmiizigiriaproaect in northern Para, discussed below, practically nz
replanting is done. In Rondonia, where deforestation has been occurring
at an extremely rapid pace in recent years, the 1980 agricultural census
shows only 165 ha planted in trees!

III. The Evolution of Regional Policies

Government policies designed to open up Amazon%a for human
settlement, and to encourage certain types of economic activity, have
played a major role in the deforestation process. In particular,
massive road-building programs carried out in the 1960s and 70s made
large areas of the region accessible by overland means for the first
time, while government-sponsored settlement schemes simultaneously
attracted migrants from Brazil’s Northeast and South. Special fiscal
incentives and subsidized credit lines, moreover, encouraged land uses
such as cattle raising which allowed a relatively smgll population to
have a large impact on the rainforest. Greater details on the
objectives, content and results of these regional development policies,
as well as their historical roots, follow.

The Rubber Boom

Official interest in Amazonia dates from the colonial period,
when the Portuguese Crown exploited the region for its forest products
and Indian slaves. However, the region remained relatively
insignificant in economic terms until the last quarter of the nineteenth
century. At that time Amazonia experienced nearly a half century of
rapid economic growth (roughly 1870 to 1912) based on a near-monopoly
position in the world market for wild rubber, a product highly-valued as
an industrial input after Charles Goodyear’s invention of the
vulcanization process in 1839. The story of the turn-of-the-century
rubber boom illustrates how an activity environmentally suited to the
rainforest can at the same time be unsustainable economically. It thus
provides an interesting counterpoint to the modern regional economy
where some important activities, such as agriculture and cattle-
ranching, are both environmentally and economically unsustainable in
most of the rainforest area.

The Amazonian rubber boom brought a degree of prosperity to
the region (if not to all the region’s inhabitants) which had never even
been dreamt of before.6/ To meet the growing demands of North American
and European industry, hundreds of thousands of workers were contfacted
to gather latex in the forest while a new class of "rubber barons" built
palatial mansions in the river cities of Manaus and Belem. Prices,
which had fluctuated between $.75 and $1.50 from 1897 to 1908, rose to
over $3.00 per pound by mid-1910 and rubber seriously challenged coffee
for the lead position among Brazil’s exports. But ineyitably the high

6/According to one author, the regional per capita income increased
from $49 in 1840 to $329 in 1910 (Santos 1980: 13.).

profits generated by wild rubber exports attracted the attention of
foreign competitors. By the early 1900s the British had succeeded in
establishing plantations in their Asian colonies where rubber could be

produced at only one-fourth of the cost incurred by Brazilian producers
(Resor 1977).

Plantation-grown rubber started entering world markets in a
major way in late 1910, dropping the price to $1.00 per pound by the end
of the following year. The Brazilian Government futilely tried to save
the local rubber interests through a so-called "Rubber Defense Plan".
Among other things, the plan called for the provision of cash premiums
to persons planting rubber trees and building rubber processing plants;
a drastic reduction in export taxes on rubber (which were viewed as a
major impediment to sales); and the abolition of import taxes on inputs
to the rubber industry. Despite these official attempts to prop up the
regional economy, rapidly-increasing Asian production flooded world
markets and prices plummeted to $.63 per pound by 1914. For Brazil and
Amazonia, the boom was over: between 1910 and 1934, the region’s share
of the world rubber market fell from 60 percent to 1 percent and has
remained at insignificant levels ever since (Mahar 1978). The fatal
flaw of the Government program was linking the prosperity and future
development of Amazonia to the export of one forest product, a product
sold on a market in which Brazil could not effectively compete.7/

"Operation Amazonia"

Following the collapse of the rubber economy, Amazonia
entered a long period of economic and demographic stagnation. As of
1960, the region had only 2.5 million inhabitants, and a per capita
income just half the level reached in 1910 (Santos 1980). With the
coming to power of a military Government in 1964, however, Amazonia once
again gained public attention. 1In a series of legislative acts and
decrees enacted in 1966 and 1967 (cumulatively known as "Operation
Amazonia"), the new Government firmly committed itself to the
development and occupation of the region, as well as the eventual
integration of Amazonia with the rest of Brazil. Included among these
plans were: an ambitious road-building program aimed at linking Amazonia
with the Northeast and South, agricultural colonization schemes, and
fiscal incentives for attracting new industrial and agricultural
enterprises. An administrative structure, including a regional
development agency (Superintendency for the Development of Amazonia, or
SUDAM) and a regional development bank (Bank of Amazonia, or BASA) were
created to coordinate the implementation of these plans.

7/starting in 1927, Henry Ford attempted to establish rubber
plantations of the East Asian type on a 2.5 million acre tract--called
Fordlandia--in the state of Para. Despite $9 million in investments,
the project ultimately failed because of labor problems and an inability
to control the insects and diseases which continually attacked the
trees. All Ford properties in Amazonia were sold to the Brazilian
Government for a mere $250,000 in 1945 (Galey 1977).
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"Operation Amazonia" were to a large part
geopolitical. Brazil’'s military leaders, becoming aware that several
eru and Venezuela) were already

neighboring countries (particularly P
well-advanced in programs to occupy and develop their respective Amazon
regions, were anxious to assure national sovereignty by establishing

self-sustaining settlements in frontier areas. Since it was believed
that vast quantities of natural resources still remained hidden in the
forest, this posture is understandable. But 1ittle thought was given to
the design and implementation of an economic development strategy
responsive to the unique physical and human environments of Amazonia.
The import-substitution jndustrialization model adopted at first was
lifted virtually unaltered from the country’s Northeast, & region
different in almost every respect from Amazonia.

The motives behind

The Belem-Brasilia Highway

As of 1960, Amazonia had only 6,000 km of roads, of which less
than 300 km were paved. Except by air and long sea routes, the region
was virtually cut off from the rest of Brazil. Intraregional travel was
also difficult and the sparse populations tended to cluster in the
region’s two major cities, Belem and Manaus, and in small towns and
villages scattered along the Amazon River and it’'s 1,100 tributaries.
While this centuries-old isolation from the more dynamic south had
arguably retarded the region’s economic development, it had also
protected the rainforest from destruction. The physical isolation of
Amazonia--and the protection this provided to the rainforest--came to an
end in 1964 with the completion of a 1,900 km all-weather highway
connecting the new capital city of Brasilia, located in Brazil’s
heartland, with Belem, located at the mouth of the Amazon River.

Large numbers of migrants in search of land and employment

entered the region via the Belem-Brasilia highway (BR-010). So did
large firms wishing to establish cattle ranches in order to take
advantage of the cheap 1and and generous tax and credit incentives
offered by the Government. Official estimates suggest that the total
human population of the zone of influence of the highway (which includes
some area outside of Amazonia) increased from 100,000 in 1960 to some 2
million ten years later. The same source estimates that the cattle
population increased from practically nothing to 5 million during the
decade (cited in Goodland and Irwin 1973). Although these official
estimates unquestionably exaggerate both the size and growth rate of the
human and cattle populations§A there can be no doubt that the surge of
migration and economic activity stimulated by the Belem-Brasilia highway
contributed to widespread deforestation. One traveller along the
highway around 1970, noting the devastation and apparent abandonment of
the land on either side, described the area around Paragominas in
southern Para (the site of numerous SUDAM-approved cattle ranches) as a

"ghost landscape" (Paula 1971).
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on extractive activities, the conversion of forest to pasture has
actually had negative employment effects.11/

Livestock projects have over the years absorbed about 44
percent of the SUDAM-administered tax-credit funds. In absolute terms,
total disbursements to the owners of these projects have amounted to
approximately US$ 700 million equivalent (Browder 1987). Despite this
huge subsidy, only 92 livestock projects have been awarded "certificates
of completion" by SUDAM. Moreover, the performance of most of these
completed projects has fallen far short of expectations. 1In a sample of
nine such projects, selected as part of a field survey carried out by
the Institute of Economic and Social Planning (IPEA), the average level
of production was found to be less than 16 percent of that originally
projected; three of the nine projects visited were not producing
anything (Garcia Gasques and Yokomizo,1986: 56).. Data gathered by the
IPEA team on 26 livestock projects still "under implementation"” provide
little basis for optimism that performance levels will improve in the
future. Average production levels of projects in this group (all of
which have been under implementation for a minimum of seven years) are
running at only 9 percent of projections; 12 projects (with an average

of 16 years under implementation) were found to have no marketed output
whatsoever.

The IPEA study attributes the poor performance of SUDAM-
approved livestock projects largely to administrative and management
problems such as inadequate purchases of breeding stock, frequent
changes in project ownership, delays in the release of fiscal incentive
funds, cost escalation, and weak supervision on the part of SUDAM.
Surely these problems constitute part of the explanation. However, a
recent study argues convincingly that cattle ranching under conditions

commonly prevailing in Amazonia is intrinsically uneconomic (Hecht,
Norgaard, and Possio, n.d.).

To reach this conclusion, the authors developed a simulation
model for a "typical" 20,000 ha cattle ranch for which 75 percent of
investment is provided by tax-credit funds. Internal rates of return
(IRRs) to the investor’s own resources ("fresh money") and to all

resources were then calculated under various assumptions regarding

technology employed, intensity of grazing, and rates of land
appreciation. The results under two different scenarios are summarized
in Table 3. They clearly show that livestock activities in Amazonia are
profitable to corporations only when official subsidies and/or capital
gains from land appreciation are present. The results also demonstrate

11/Bunker (1981) has described how this process took place in the
area around Santarem in the state of Para. In this subregion, pasture
formation involved the felling of stands of Brazil-nut trees which had

long provided employment and income for the surrounding peasant
communities.

Ranchers selected these areas because they were the only

terra firme lands with titles which could be used as guarantees for bank
credit.

The result of this process has been the migration of former

Brazil-nut gatherers to nearby towns where they now depend on temporary
employment on the cattle ranches.
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The findings of the simulation exercise described above have
been largely borne out by field observations. On the environmental
issue, Goodland rates cattle ranching as "the worst . . . of all
conceivable alternatives" for Amazonia on the basis of its high
potential for degrading the soil (Goodland 1980: 18). Although some
researchers debate this point, a comprehensive soil survey (involving 80
samples per age class of pasture) carried out in major cattle areas in
eastern Amazonia lends it strong support. The results of this survey
indicate that changes in soil chemistry following the conversion of
forest to pasture are "relatively neutral for N and K, negative for P
and C, and mildly positive for Ca, Mg and PH" (Hecht 1985: 677). The
upshot is that the clearing of forest renders the potential of the soil
low to marginal for pasture formation, particularly if physical changes
in soil properties (particularly compaction) and weed invasion are also
considered. 1In practical terms, this means that stocking rates, which
may be maintained at one animal per ha during the initial years of

pasture formation, typically decline to 0.25 animals per ha after the
fifth year.

While encountering a few projects whose owners were seriously
interested in developing sustainable beef production, the IPEA team
confirmed in their field investigations that many projects were being
exploited solely for their fiscal benefits. 1In visits to projects
located in southern Para it was found that persons with five or six
projects approved by SUDAM had received tax-credit funds without ever
having initiated project implementation. After the tax-credit funds had
been fully disbursed, these projects were either sold or abandoned
(Garcia Gasques and Yokomizo, 1986: 67). 1In other cases, entrepreneurs
intentionally delayed project implementation in order to obtain
additional tax-credit funds from SUDAM through successive project
"reformulations". Changes in project ownership were found to be very
frequent among the livestock projects in the sample survey; some had
been sold up to six times since their approval by SUDAM. Since a
transfer of ownership also transfers the right to receive tax-credit
funds, the IPEA team inferred from the high frequency of sales that many

purchasers were primarily interested in the expectation of official
subsidies, not in beef production.

Investors interested in land appreciation have also used the
legitimacy conferred by a SUDAM-approved project to control huge tracts
of land. According to the IPEA study, one group in southern Para
controls a 330,000 ha parcel on which five projects have been approved
for fiscal incentives. Effective control over land is particularly
important in Amazonia where legal rights are vague and where squatting
by migrants is common. To discourage the latter practice, one rancher
visited by the IPEA team had rented plots along the borders of his
property to small farmers to form a sort of cordon sanitaire. Other
ranchers have employed more violent means to keep prospective settlers
off their land (Branford and Glock 1985). Although hard data on the
returns from land speculation in Amazonia are not available, anecdotal
evidence suggests that vast fortunes have been made, especially by those
who entered the market in the 1960s (Branford and Glock 1985: 49-51).
But even relative latecomers could have done well in this regard.

For

example, investors who purchased average pastureland in Para in 1977
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settlement in Amazonia, PIN was to finance the jrrigation of 40,00
(ha) in the Northeast. :

that the decision to establish PIN resulted
in 1970 to the chronically-poor Northeast to

observe the effects of a particularly severe drought. The construction of
an east-west highway, it was reasoned, would provide a short-term solution
to the drought problem by creating jobs for displaced northeastern families.
In the longer term, Government-sponsored settlements along the Transamazon

highway were expected to alleviate population and social pressures in the
Northeast while at the same time promoting the effective occupation of
Amazonia. A second important motive for PIN was the hope that road
construction would uncover valuable mineral deposits. The overriding
motive, however, was national security and the fear of foreign domination in
the region. Although xenophobia has always been an important theme in
Amazonia, it reached a high pitch in the late 1960s as & result of publicity
given to a quixotic scheme on the part of the U.S.-based Hudson Institute to
dam the Amazon River to create a8 gseries of "Great Lakes", as well as by

revelations that large tracts of land in the region had been sold to

foreigners.

Most accounts hold
from President Medici’s visit

£ PIN was the completion of the

The first concrete result O
amazon highway in late 1972.;ﬁ[ This

initial 1,200 km stretch of the Trans
part of the highway, which intersects with both the Belem-Brasilia and

Cuiaba-Santarem highways, was to be the site of the Government’s attempt to
settle some of the Northeast’s nexcess" rural population. Government plans
called for settling 70,000 families between 1972 and 1974 (Mahar 1979). To
carry out the settlement program, INCRA established a network of new
villages, towns and cities (known, respectively. as agrovilas, agropoli, and

ruropoli) at predetermined locations along the highway, and demarcated 100
ha farm lots nearby. The Government actively recruited colonists in both
ia areas of the Northeast

the minifundia areas of the South and the latifund
with massive propaganda campaigns promising attractive benefit packages.
month) household subsidies

Included among these benefits were temporary (6-8
averaging Us$30 per month, guaranteed crop financing, and 20-year loans on
generous terms for purchases of farm plots and housing (Smith 1982, Moran

1981).

unt of human and financial resources

expended, the accomplishments of the PIN-financed road-building and directed
settlement program were extremely modest. By the end of 1974, only about
5,700 families had been effectively settled along the Transamazon highway,

less than 10 percent of the target set by the Government (Moran 1981). By
the end of the decade, this total had risen to only 8,000 families, of which
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Ironically, the failure of the PIN-financed road-building and
settlement schemes to attract many migrants or to stimulate much economic
activity had a beneficial effect on the environment. Substantial
deforestation did occur but it was highly concentrated around the settlement
areas of central Para. According to one estimate, only about &4 percent of
the total deforested area in Amazonia as of the early 1980s can be directly
attributed to Transamazon settlers (Browder 1987). Deforestation along the
western reaches of the Transamazon highway in the state of Amazonas has been
minor. Several other roads built during the 1970s--Cuiaba-Santarem, Porto
Velho-Manaus, Northern Perimeter--have also had limited environmental
impacts.

A major difference between the "national integration” highways
and the highways built in the 1960s (Belem-Brasilia and Cuiaba-Porto Velho)
is that the latter effectively linked the frontier with the country’s urban-
industrial centers while the former did not. According to one author, the
ease of movement of commodities to and from these centers is "what counts
most with regard to effects on settlement" and, by extension, on the
environment (Sawyer 1984). The fact that no important mineral deposits or
areas of fertile soils were discovered along the "national integration”
highways also served as de facto protection for the rainforest.

The Cuiaba-Porto Velho Highway and POLONOROESTE

In 1968, just a few years after the completion of the Belem-
Brasilia highway, the construction of another penetration road--the 1,500 km
Cuiaba-Porto Velho highway (BR-364)--opened up the 243,000 km2 state (then a
federal territory) of Rondonia for settlement. This part of western
Amazonia had been a rich rubber-producing area during the turn-of-the-
century boom and, starting in the mid-1950s, an important source of
cassiterite (tin) and gold. Until the latter part of the sixties, however,
Rondonia, like most other parts of Amazonia, was virtually inaccessible from
the rest of Brazil by overland means: to reach the south of the country
required a journey of several weeks by ship and boat along the Madeira and
Amazon Rivers. Rondonia’s population (comprised mainly of itinerant rubber-
tappers and prospectors) totalled only 70,000 in 1960, and practically all
of the rainforest, covering about 80 percent of the state, was still intact.

As in the case of the Belem-Brasilia highway, the completion of
BR-364 was followed by a wave of migrants, land-grabbers (grileiros) and
adventurers seeking plots of fertile land that were purportedly free for the
asking.lQ/ The annual migratory flow, which had averaged perhaps 3,000 per
year in the 1960s, increased ten-fold in the ensuing decade (IBGE 1979;
World Bank 1981). This increasing volume of migration was also accompanied
by major changes in the regional origins of the migrants. Whereas the vast
majority of the state's original settlers were from the North and Northeast,
most of the new contingent was comprised of experienced small-scale farmers
from the southern state of Parana. Large numbers also came from the states
of Mato Grosso, Minas Gerais, Espirito Santo and Sao Paulo.

15 /About 10 percent of Rondonia’s soils are considered to be of "good"
quality. This appears to be considerably better than the average for
Amazonia as a whole (World Bank 1981: 58).
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The available data clearly suggest that the actions carried out
under POLONOROESTE so far have not

succeeded in slowing down the pace of
deforestation, nor have they a

ppreciably altered traditional land-use
patterns. As mentioned previously,

, the deforested area of Rondonia, which
comprised 3 percent of the state in 1980 (see Table 1), increased to an
estimated 24 percent by 1988. This implies that the average area
deforested annually in this d

ecade has been more or less equal to the total
deforested area as of 1980] The expected major shift of farmland into tree

crops, moreover, has not materialized. As shown in Table 5, there has been
instead a rapid conversion of forest into pasture. As discussed previously,
pasture is one of the least desirable forms of land use in Amazonia from the
environmental point of view. The experience of the SUDAM-approved projects

also strongly suggests that livestock activities provide little employment
and are likely to be unsustainable in the long run.

A number of factors have contributed to the accelerated
deforestation and inappropriate land use currently observed in Rondonia. A

major proximate cause was the substantial jump in the migratory flow
following the paving of BR-364 in 1984. About 160,000 migrants per year
entered Rondonia in the period 1984-86 versus an average of 65,000 per year
in the 1980-83 period. ciable number of these migrants

Roraima to the north, the

As a result, the state’s population has grown at
an average annual rate of al

most 14 percent since 1980, pushing the state’s
total population to an estimated 1.2 million in 1987. This rapid population

the forest. However,

deforestation nor farmers’ preference for pasture formation over the
cultivation of tree crops. O

ne must therefore consider the role of certain
institutional and policy factors.

Two institutional factors may be mentioned. First, the federal
Institute of Forestry Development (IBDF) has not been able to enforce
adequately the so-called "50 percent rule", which prohibits landowners in

Amazonia from clearing more than half of their holdings.17/ It is reported
that some settlers in Rondonia have alread

their lots. 1In addition to its being unenforceable, some scientists argue
that the "50 percent rule" may intensify the damage to the environment it is
designed to prevent (Goodland and Irwin 1975: 30). Animals and plants have
a8 minimum area of habitat needed for their survival. For insects this
minimum area may be measured in square meters; for larger mammals, such as
the jaguar, 500,000 or more square kilometers may be necessary to support a
genetically-viable population.

The 50 ha reserve in a typical colonist’s
lot, therefore, will not sustain anywhere near the level of biological

17/The penalty for exceeding legal limitations on deforestation is a
one-time fine of approximately U

§$ 1,000 equivalent. If the law were duly
enforced, this fine would clearly constitute a strong disincentive to small
farmers. The disincentive is much less for large landowners who may find it
possible to sell timber cut from the 50 percent legal reserve for more than
the value of the fine.
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In addition to the instituti
certain land and tax policies have enc

discouraged) unnecessary deforestation and inappropriate land use. Indeed,
stantial modification of these policies it isg doubtful that
land use patterns in the Northwest can be improved. The policy environment
in Rondonia, however, is in many ways different than that prevailing in
eastern Amazonia. Fiscal incentives for livestock development, for example,
have not been an im

portant factor: fewer than 20 of the 631 SUDAM-approved

Projects are located in the state. This is mainly the result of a 1971 1law
which provides that all land in Amaz

onia located within 100 km on either
side of federal highways (such as BR

364), and within 150 km of an
international boundary, falls under federal control. In effect, this law
Placed more than 90 percent of the Ro

ndonia’s area under the jurisdiction of
The policies of INCRA, theref

ore, have had a much greater impact on
land use than those of any other government agency.
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Through this p

ged inappropriate land use.
deforestation as evidence of
olicy a migrant, situated in either an

good and poor quality
The geographical

he cleared area by
rights of possession can

§ are determined by multiplying t
Once obtained,

interest in developing sustainable
agriculture have benefited from this policy, many others have used it as a
means of acquiring land for speculative purposes.

The

potential gains from speculation would a
in Rondonia.

pPpear to be very high
As shown in Figure 2, real prices of lan

d have soared in

. Faced with
decided to
sell their lots.

ement projects an estimated 80 percent
have already sold out; in newer settlement areas turnover rates are in the
range of 40-55 percent.

Calculations made by a FAO/World Bank Cooperative Program
(FAO/CP) team, which recently reviewed the interim results of POLONOROESTE,
show that it is possible for a speculator to net US$ 9,000 equivalent if he
clears 14 ha of forest, plants Pasture and subsistence crops for two years,
and then sells the rights of possession acquired by doing so. This
constitutes a large sum of money in Rondonia where daily farm wages average
less than US$ 6.00 equivalent. Additional calculations by the FAO/CP team
show that even bonafide farmers who have planted tree crops, but because of
poverty cannot hold out until the trees are of bearing age, stand to make

rubber tapping or the g
forest are particularly
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The rural land tax (ITR), administered by INCRA, also encourages
deforestation, at least in theory. The ITR was created in 1964 with the
laudable objective of encouraging more productive use of land. The tax
presently is assessed at a maximum rate of 3.5 percent of the market value
of the land; the required 50 percent forest reserve is exempted from
taxation. Reductions of up to 90 percent in the basic rate are given
according to: (i) the degree of utilization of land (i.e., the proportion
‘cleared); and (ii) certain "efficiency" indicators--for example, crop
yields, cattle stocking rates, rubber extraction per ha--established by
INCRA. 1In practice, the ITR probably has little influence on patterns of
land use, mainly because the landowners themselves declare the value of
their land as well as the efficiency of its use. According to INCRA, only
about half of all registered landowners in Rondonia paid any ITR in 1986; of
those who did, the average payment was only US$ 5.00 equivalent!

The rapid pace of pasture formation (a process known as
pecuarizacao) recently observed in Rondonia appears to be largely the result
of migrants settling on poor quality land, combined with the institutional
and policy factors discussed above. Without the resources to pay for
fertilizers and other modern inputs needed for cultivating tree crops on the
poorer soils, as well as for wage labor to help with planting and
harvesting, settlers often find pasture formation the only option (short of
selling their lots) available. Interviews with small farmers in Rondonia,
moreover, indicate that they consider cattle to be a form of social security
which in times of need can be sold to repay bank credit, finance medical
care and schooling, and so forth (Milliken 1984). Speculators also prefer
to keep their land in pasture rather than in crops because of the former’s
relatively low maintenance costs. Such persons can even avoid the initial
financial outlays for clearing the forest and planting the pasture by having
landless migrants perform these tasks in exchange for permission to
cultivate the newly-cleared land for one or two seasons. The undertaking of
field research aimed at better understanding the factors driving
unproductive pecuarizacao and related land speculation, and the
implementation of measures to halt these processes, should clearly be a
major priority of both the state and federal authorities in Rondonia.

The "Big Projects" Era

In the mid-1970s, the Government essentially abandoned the road-
building and directed settlement strategy embodied in PIN. The strategy
which took its place--institutionalized in 1974 as the Program of
Agricultural, Livestock and Mineral Poles in Amazonia, or POLAMAZONIA--
emphasized the development of large-scale export-oriented projects in the
livestock, forestry and mining sectors in 15 "growth poles" scattered
throughout Amazonia. In essence, POLAMAZONIA was (it was abolished in 1987)
a program of infrastructure development which, combined with existing fiscal
and credit incentives, aimed at creating a more favorable investment climate
in Amazonia for private enterprise. The small-scale farmer, although
relegated to a lower priority in regional plans, was not totally neglected.
However, recent official settlement programs have been almost exclusively

concerned with accommodating through POLONOROESTE the surge of spontaneous
migration to Rondonia.
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One factor explaining the abrupt shift away from directed small-
scale settlement was general disillusionment with the Transamazon
experience and the realization in Government circles that Amazonia could not
provide a quick fix to the demographic pressures and socioeconomic problems
of the Northeast. Another important factor was the 0il crisis of 1973 which
hit Brazil, a major importer of this commodity, particularly hard. This
external shock put into serious question the strategy of integrating
Amazonia with the rest of Brazil on the basis of the automobile and truck.
It also greatly increased the country’s foreign exchange requirements to pay
for oil imports and to service the rapidly mounting external debt. The
Government felt that Amazonian exports of minerals, timber and agricultural
products had the potential to make an important contribution to Brazil’s
annual foreign exchange earnings.

A major focus of current regional policy is the development of
the mining and mining-related sectors of eastern Amazonia. Official
interest in the mining potential of this subregion dates from 1967 when a
U.S. Steel geologist accidentally discovered in the remote Serra dos Carajas
(located 550 km south of Belem in the state of Para) a virtual mountain of
high-grade (66 percent pure) iron ore, with estimated reserves of 18 billion
tons. Subsequent prospecting in the area also uncovered extensive reserves
of copper, manganese, cassiterite, nickel, bauxite and gold. In order to
exploit this subregion’s natural resources in a rational manner, the
Government established the Greater Carajas Program (PGC) in 1980. The PGC
is administered by an Interministerial Council headed by the Minister of
Planning. The program area comprises 895,000 km2 (more than 10 percent of
Brazil's total land area), and contains four of POLAMAZONIA’s planned
"growth poles". Within this area, firms approved by the Interministerial
Council enjoy generous fiscal incentives, Government guarantees of foreign
and domestic credit operations, and subsidized energy from the nearby
Tucurui hydroelectric facility.20/

The first major project in the Carajas subregion, approved by
the Economic Development Council in 1978, was aimed at exploiting the
region’s huge iron ore reserves. The iron ore project, which began

implementation in 1983 and is now fully operational, was carried out under
| the responsibility of the Companhia Vale do Rio Doce (CVRD), a Brazilian

parastatal mining enterprise. Besides development of the mine site, the
‘project also involved the construction of a 890-km railroad from the mine
head to Sao Luis (Maranhao), port facilities capable of handling the mine’s
35 million ton per year output, and urban infrastructure. CVRD's concession
area totals 4,290 km2, plus a narrow strip on either side of the railroad.

The cost of the project, including contingencies, was around US$ 5 billion.

20/The Tucurui facility, which began operating in 1984, currently
generates about 2,000 MW of power. Its generating capacity could reach
7,960 MW at full development. The lake formed by the facility extends 200
km up the Tocantins River and covers an area of 2,435 km2. While it was
originally intended to harvest the timber on the land to be inundated by
Tucurui, the firm awarded the contract (CAPEMI, a military pension fund) to
do so was inexperienced and eventually went bankrupt. As a result, millions
of cubic meters of commercially-valuable timber were lost.

S .

Financing was provided by CVRD itself (40 percent) and national and foreign
creditors, including a US$ 300 million loan from the World Bank.

. In contrast to most other projects in Amazonia, the Carajas Iron
Ore.PrOJect was developed with close attention to its possible
?nv1ronmental impacts. CVRD had obviously learned from its own experience
in southern Brazil, as well as from the experience of others in Amazonia
whe¥e mining has seldom been undertaken with due regard to the natural ’
env1Fonment. Even before official approval of the Carajas project, CVRD
commissioned a series of environmentally-related baseline studies of the
proposed project area covering climatology, ecology, botany and related
disciplines. The findings of these studies allowed the drafting of a manual
establ%s@ing company policies regarding forest clearing, topsoil
stockpiling, erosion control, vegetation regeneration, protection of fauna
and so forth, that eventually became the basis of the project’s ’
environmental components (Freitas 1982).

Between 1981 and 1985, CVRD spent 8r0undiﬁ§$miémmilli5ﬁ\on

—environmental activities related to the Carajas project (Kohlhepp 1987).é::fﬁ

These activities included, inter alia, land reclamation, the creation of
prote?ted natural reserves, and the promotion of environmental awareness and
training. CVRD also tightly controlled physical access to the project area
to prevent unplanned human occupation. In order to oversee the
implementation of the project’s environmental components, CVRD created an
igdependent group (GEAMAM) consisting of nine senior scientists who would
visit the project site periodically over a period of 15 years. In addition
internal environmental commissions (CIMAs), made up of CVRD employees and ,
contractors and coordinated by an ecologist, were placed on site permanently

to make sure that Government and compan i i i
y environmental guidelin
adhered to (Freitas 1982). . e e

In contrast to the orderly and environmentally-responsible
development of the Carajas iron ore reserves, the situation in the PGC area
outs%de of the CVRD concession has been chaotic. Migration to the Greater
Carajas area has been intense in'recent years, drawn by employment
oPportunities--for example, construction of the Tucurui dam and various
c1v%1 works related to the iron ore project--as well as by the prospects of
stflking it rich in newly-discovered goldfields. The municipio of Maraba
which includes the Serra dos Carajas, more than doubled its population (f;om
60,000 to 134,000) between 1980 and 1985 alone. This new wave of migration
has arrived in a subregion of Amazonia which, following the completion of
the Belem-Brasilia highway, had already been subject to settlement and
large-scale cattle ranching. The result of the recent spurt in population
growth has been a worsening of the accelerated deforestation, environmental
degradation and violent conflicts over land rights that have characterized
much of the PGC area for many years (Branford and Glock 1985).

Despite its existence for the better part of a decade, the PGC
has failed to come up with a realistic, environmentally-sound development
plan for the overall subregion. 1In 1980, at the request of CVRD, Japanese
consultants prepared a plan calling for the establishment by the private
sector of various export-oriented projects in the mining, metallurgy
agriculture, livestock and forestry sectors. Investments of US$ 62 éillion
would have been necessary for the realization of this plan. Nowhere near
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this amount of investment has materialized in the ensuing years. More
recently, in 1983, the Ministry of Agriculture published a plan, costed at

' US$ 1.2 billion, proposing the division of the PGC into seven agricultural

poles. Undertakings within these poles would include 238,000 ha of
mechanized soybeans, 12,600 ha of sugarcane, and 417,000 ha of cattle
pasture. In addition, the plan calls for 3.6 million ha to be set aside for
eucalyptus plantations along the Carajas-Sao Luis railway to provide
charcoal for metallurgical use (Hall 1987, Fearnside 1986c).

) The PGC agricultural development plan has been severely
criticized for being inequitable (only 17 percent of the land would be
allocated to small producers) and for promoting forms of land use (e.g.,
cattle ranching, annual cropping, homogenecus tree plantations) which are
likely to be unsustainable (Hall 1987, Fearnside 1986c). However, like the
grandiose regional plan produced earlier by Japanese consultants, the
agricultural plan will probably never be implemented in its entirety. On
the other hand, plans to develop a metallurgical sector along the railway
corridor on the basis of locally-produced iron ore and charcoal are moving
ahead. Fifteen pig-iron and manganese iron projects had been approved for
fiscal incentives by the Interministerial Council of the PGC by late 1987;
at least two are expected to begin operations in 1988.21/ An equal number of
projects are presently being considered for approval.

The long-term viability--economic, financial and environmental--of
the metallurgy/charcoal projects has not yet been established. On the
contrary, the available information casts considerable doubt on the whole
enterprise. The implementation of proposed projects would, at a minimum,
add appreciably to pressures on the forest. Preliminary estimates suggest
that the pig-iron plants would, at full operation, require 1.2 million tons
of charcoal per year. To satisfy this demand would require the cutting of
between 90,000 and 200,000 ha per year of forest depending on tree stands,
density of species used, and other factors. Since wood from the proposed
eucalyptus plantations would not be available until the seventh year after
planting, total deforestation attributable to the pig-iron plants would
reach between 540,000 and 1.2 million ha. The environmental implications of
such large-scale deforestation are clearly negative.

No analysis of the true economic costs of producing pig-iron
using charcoal has been carried out. However, in financial terms (based on
gross revenues from pig-iron exports of US$100-110 per ton), it is estimated
that any fuel in the Carajas area which costs less than US$70 per ton

21/The PGC offers several types of fiscal incentives to approved firms.
The most generous of these allows firms for a period of 10 years to take a
tax credit equal to 50 percent (reduced from 100 percent in 1985) of their
corporate income tax liabilities on income earned within the PGC area if
this money is reinvested in projects approved by the Interministerial
Council. "Fresh money" must account for at least 25 percent of any new
investments using tax credit funds. To date, the beneficiaries of tax
credit provision have all been construction/engineering firms with profits
from civil works activities in the PGC area. Other fiscal incentives

offered by the PGC include exemptions from import duties and the federal
excise tax (IPI). }
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charcoal equivalent would render the plants profitable. Charcoal produced
from the virgin forest, which presently sells for US$ 27 per ton in the
region, clearly falls into this category. A recent study commissioned by
SUDAM reached a similar conclusion (SUDAM 1986). But market prices for
charcoal reflect only the cutting and transportation costs for the wood used
in its manufacture. Were the full environmental costs of deforestation to
be included in the price of charcoal, it is by no means clear whether the
plants would remain viable. A key question, therefore, is whether charcoal
can be produced at competitive prices from exotic trees.

Unfortunately, the cost of producing charcoal from plantation-
grown eucalyptus--on the scale envisioned and under the agronomic and
climatic conditions prevailing in the Carajas area--is not known with
certainty. However, the dismal historical experience with homogeneous tree
plantations in Amazonia suggests that the cost will be high. 1In a recent
article, Fearnside (1987) estimates that to supply the proposed pig-iron
plants with charcoal entirely derived from plantation-grown eucalyptus would
involve the planting of 2.6 million ha of trees. This is 35 times the size
of the next largest eucalyptus plantation in Amazonia, the 76,000 ha planted
on the Jari holdings in northeastern Para. The Jari project’s tree
plantations (like those of Henry Ford nearly a half-century earlier),
despite massive injections of capital and intensive experimentation and
research, proved to be far more expensive and less productive than

originally thought and have yet to turn a profit (Fearnside 1987, Kinkead
1981, and footnote 8 above).

All in all, the experience accumulated so far during the "big
projects" era suggests that the impact of Government policies on the Amazon
rainforest has been generally negative. However, the implementation of the
Carajas Iron Ore Project has shown that it is possible to exploit the
region’s resources in a manner which minimizes environmental damage. But
it must be emphasized that the success of the iron ore project is largely
attributable to the intrinsic nature of mining--usually a small area is
involved and production is not dependent on environmental factors such as
soils and climate--and to CVRD’s environmentally-sensitive approach and its
ability to control events in 1its concession area. These are circumstances
which will not be easy to replicate elsewhere in Amazonia. This point is
vividly illustrated by recent and projected developments in the Greater
Carajas Region outside of the CVRD concession, in the areas of large-scale
livestock development scattered throughout Amazonia, and in Rondonia.

IV. Conclusions and Recommendations

The main conclusion of this paper is that over the past 25 years
the Brazilian Government's policies to develop the Amazon Region have
rarely been designed and carried out with due regard to their environmental
consequences. The felling of the rainforest, which began on a major scale
during the 1970s, continues to take place at an accelerated pace in many
parts of the region. The{forests of Rondonia and parts of eastern Amazonia,
in particular, are being cleared at explosive rates. Much of this
deforestation has benefitted neither the regional population nor Brazilian
society as a whole, except perhaps in the very short term. Despite decades
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of intense development effort, Amazonia still only accounts for an
insignificant 3 percent of the national income.22/

Many of today’s problems can be traced back to the decision taken
in the mid-1960s to provide overland access to Amazonia before there was
sufficient knowledge of the region’s natural resource base and how to
develop it in a sustainable manner. This initial error was compoundeg by
subsequent decisions to provide generous incentives to investors willing to
undertake environmentally-questionable livestock projects and, more

{ recently, smelting projects in the Greater Carajas Region. Official

settlement projects have also contributed to deforestation although it would
be wrong to place all of the blame for this on the settlers themselves.
Settlers pushed by poverty and skewed land distributions in their regi?ns of
origin, have merely responded to incentives created by the Government in the
form of access roads, titles to public lands, various public services and,
in the case of the Transamazon ?cheme, subsistence allowances.

There is no doubt thaé rapid deforestation will continue if
present policies remain unaltered. In areas where overland access already
exists, much damage has already been done. In such areas, the Government
should do what it can to promote the recuperation of degraded and/or
abandoned lands and thus help to restore the forest’s biological diversity.
In cases where the land is presently occupied by small-scale agriculture,
the best course of action would be to increase public support--both
technical and financial--for those activities which can provide a decent
living for a farm family and which also minimize additional environmental
damage. Such activities might include tree crops cultivation, the gathering
of forest products, subsistence livestock (dairy cows, pigs, chickens, etc.)
or some mixed production system. Because of the relatively high costs of
production inherent to a remote frontier area and the uncertain market
prospects for many of Amazonia’s key exports, this approach would probably
require some degree of subsidization on the part of the Government.

However, subsidies could be justified on both environmental and equity
grounds.

A different policy should be developed for rainforest areas for
which overland access does not yet exist. This policy would differ
considerably from past policies which have focused on opening up Amazonia
indiscriminately for small and large-scale agricultural and livestock
development: in effect, it would introduce an alternative development model
based on the region’s comparative advantage in forest-based economic
activities. Under this new approach, the Government would not construct any
new roads or provide infrastructure or services (particularly land titles)
in the region until detailed land-use surveys were carried out. Once the
appropriate surveys were completed and the productive potential of the land
known, physical access would be permitted only under special circumstances.

22/This figure was calculated using standard national accounting
procedures which charge the depreciation of manmade assets (e.g, buildings
and equipment) against current income, but not the depletion of natural
resources (e.g., wildlife, minerals, trees). Were this anomaly corrected,
the real level of income generated in Amazonia would undoubtedly be much
lower.
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(In this regard, it would be useful to improve fluvial transport facilities
in these areas in order to reduce pressures for additional road
construction.) Lands found to have limited agricultural potential--
comprising virtually all of the terra firme of Amazonia--would under this
policy be held in perpetuity as forest reserves closed to all development,
or as sites for environmentally-benign activities such as rubber-tapping and

Brazil-nut gathering, tourism, or sustained-yield logging.

Recent events in Brazil suggest that a change in regional
development policy along the lines suggested above may be in the offing.
The Government of Rondonia, for example, proposed in mid-1987 that the
entire state be subject to agro-ecological zoning. The federal Government
is considering the possibility of extending this concept to all of Amazonia.
These are definitely steps in the right direction. However, it should be
kept in mind that the Government first proposed agro-ecological zoning for
Amazonia in the late 1970s. To this end, a special commission comprised of
academics and Government representatives was set up to draft suitable
legislation. The original draft legislation included a commitment to
preserve 150 million ha of the region, of which 100 million ha were to be
rainforest. The preservationist tone of this document was reduced
considerably in subsequent revisions, reportedly due to intense lobbying
efforts on the part of timber and cattle companies and private colonization

firms. But in the event, no version of the legislation was ever approved by
Congress.

The success or failure of the new attempts to apply agro-
ecological zoning in Amazonia will largely depend on the technical quality
of the proposals themselves, the strength and depth of political support for
the concept, and the existence of an overall policy framework consistent
with rational land use. While it is too early to pass judgement on the
first two factors, it is clear from the analysis in this paper that the

third is still not in place. Some recommendations on how the policy
framework could be improved follow.

First, the Government should stop providing fiscal incentives for &
livestock projects in Amazonia. Disbursements to projects already under
implementation should continue, but only in cases where SUDAM has confirmed
by field visits that such projects are not located in rainforest areas.

More than two decades of experience has shown that livestock projects have
been responsible for much environmental damage while returning little in the
way of production or employment. Livestock projects may also be criticized
from the equity standpoint since most of the benefits from the fiscal
subsidy have accrued mainly to a small group of wealthy investors who have
used these resources to appropriate large tracts of land on the agricultural
frontier. Clearly, SUDAM-approved livestock projects have not succeeded in

generating the social benefits necessary to justify the continuation of
Government subsidies.

The possibility of abolishing all regional fiscal incentives has o
been considered as part of Brazil’s overall tax reform program. But owing
to strong lobbying on the part of regional and extraregional special
interest groups, there is apparently little likelihood that this will occur
in the near future. With respect to the fiscal incentives for cattle
ranching, the most powerful lobby group has traditionally been the
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Association of Amazonian Entrepreneurs (AEA) based in Sao Paulo (Pompermayer
1984). Local political interests, however, have also shown little
enthusiasm for eliminating what is viewed as an important source of
investment capital for the region.

Second, the Government should declare a moratorium on
disbursements of fiscal incentive funds for any projects in the Greater
Carajas Region--such as the proposed pig iron plants--which would use
charcoal derived initially from the rainforest as their principal energy
source. Projects of this type have the potential to cause considerable
deforestation in return for the production of relatively low-value products.
Although these projects would in theory be obliged to replace the forest
with tree plantations, previous undertakings of this nature (although not on
the major scale envisaged) in Amazonia have never succeeded. Before a final
decision is taken on these projects, further research should be carried out
on the true economic costs (including the environmental costs) of the
projects and the possibilities of employing alternative energy sources
(e.g., electricity from Tucurui, natural gas, etc.)

Third, INCRA should modify its policy which recognizes
deforestation as a form of land improvement and, as such, grounds for
granting rights of possession. This policy has encouraged felling of forest
in areas with little or no agricultural potential. It has also fueled land
speculation. 1In future, INCRA should not grant rights of possession or
definitive titles to any lots on poorer soils. In areas with poorer soils,
but with potential for extractive activities, the granting of long-term
concessions should be considered. INCRA has recently proposed a
modification of its land-use policies along these lines. This new approach
proposes to provide 20-30 year concessions to individuals (largely rubber-
tappers already in the region) or producer associations undertaking
environmentally-sound extractive activities in designated areas. This
approach, which fits well with current proposals calling for agro-ecological
zoning, should be encouraged.

Fourth, IBDF should consider abolishing the "50 percent rule".
It has been shown to be unenforceable in the context of a frontier region
like Amazonia, and provides little, if any, protection to the environment.
In place of the "50 percent rule", legislation should be passed which
expressly permits the formation of contiguous "block" reserves equal to 50
percent of the area under agriculture in a given region rather than 50
percent of each farmer’s lot. Such reserves would help to maintain
biological diversity, benefit agriculture, and increase the number of
migrants which could be settled on already-occupied areas of better soils.
Block reserves have been established on an exceptional basis in some of the
newer settlement areas of Rondonia. Although some problems have been
reported--for example, illegal invasions of the block reserves and disputes
among settlers over their individual rights to use these reserves--the
experiment should be closely monitored and evaluated in terms of its
replicability in other parts of Amazonia.

Finally, the Government should increase its efforts to improve
the administration of taxes which, if duly collected, could have beneficial
effects on land use. A more effective administration of the 25 percent tax
on capital gains from land appreciation, for example, could help dampen
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speculative pressures. The progressive rural land tax (ITR) also has the
potential to improve land use patterns by penalizing those who engage in
environmentally-unsound activities. The structure of the tax would need to
be modified in the Amazonian context, however, to allow land left in virgin
forest to be considered "productive" and thus qualify for the lowest tax
rate. Administration of this tax would also need to be vastly improved.

The above list of recommendations is not exhaustive. It has not,
for example, dealt with possible measures to improve employment
opportunities in northeastern and southern Brazil and hence reduce pressures
on the rural poor to migrate to the Amazon frontier. Undoubtedly there is
much that could be accomplished in this regard. However, if the policy
reforms suggested above were to be combined with a well thought out and
executed zoning plan for Amazonia, further economic losses and much
unnecessary deforestation would be avoided in the future.
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