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FISCAL AND LEGAL INCENTIVES WITH ENVIRONMENTAL EFFECTS

; ON THE BRAZILIAN AMAZON
Hans P. Binswvanger

Summary and Conclusions:

1 This report provides a detailed discussion of the major economic
policy distortions, tax incentives and legal rules which tend to accelerate
the pnca. of settlement in the Amazon and lead to deforestation of land in
premature, uneconomic and/or environmentally unsustainable ways.l These
incentives are as follows:

2. Brazil's income tax laws virtually exempt agriculture and convert

it into a tax shelter. Brazilian investors already have ample reason to
invest in land. Long term financial markets are poorly developed andtland
provides a risk diversification in the face of fluctuating inflation rates.
The exemption of agriculture from the income tax adds to this land demand.
This greater lan& demand is felt directly at the f:ontie; where urban
investors and corporations compete aggressively for land to establish
livestock ranches. But the tax treatment has indirect effects as well, by

making it attractive for wealthy individuals to buy land from small farmers

in areas of well established settlement. The income tax preference for

agriculture is partly capitalized into the land price. Because small

e ——————

farmers or other poor individuals cannot benefit f{rom the tax treatment,

they cannot buy land in areas with well integrated land markets, this is

1/ This report is an expanded version of my Back to Office Report:

Brazil-National Environment Project, Land Policy Issues, dated May 18,
1987. : .
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because their agricultural revenue will be insufficient to pay for the
capitalized value of both the agricultural revenue and the tax benefit
stream. 1If they want to acqui:; land they have to join the pool of

¢
migrants who seek farm land at the frontier of settlement.
3% The progressive land tax is intended to reducs the incentives for
the accumulation of very large holdings. But the land tax also contains

—————

Provisions aimed at encouraging more intensive land use on large farms

which undermine its progressive nature. An additional side effect of the

provisions which reward higher interest is that they encourage the

conversion of forests to pasture and crop land in order to -reduce the tax

liability. This could lead to excessive deforestation of marginal land
areas located within large farms.

&, SUDAM, IBDF, and the Grande Carajas Program can single out
specific corporate enterprises to receive special tax incentives and other °

favorable treatment. Of all the incentives discussed in section four of

~
the tax credit scheme provided by SUDAM (via FINAM and BASA) ;

to corporate livestock ranches in the legal Amazon has the largest effec:

on deforestatiggl/on upper-bound estimate of its effect is 4 million ha of

added deforestation, located mostly in the sub-humid forest zones of Mato

Grosso and Goias. Research has shown that mosé of these livestock ranches

have a negative economic return (Section V). A similar tax credit scheme

is provided by IBDF (via FINOR) to corporations which agree to undertake
afforestation. Research on and audit reports of these tax credit schemes
show that the recipients are far better at receiving the tax credits than
at producing beef or establishing forests. The combined effect of the
incentives programs is more rapid deforestation in the Amazon, very modest

afforestation in areas of old settlement and a very large fiscal cost which

exceeded $1 billion between 1975 and 1986 for the livestock ranches alone.
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Policy should focus on abolishing the tax credit programs, reviewing the j\

!
other components of the special incentives packages and eligibility !

t

criteria, and on coming up with a better way of encouraging afforestation. /

. 38 ¢ Subsidized credit is available to SUDAM-approved ranches and

private farmers who have title or other land documents recognized by the .
agricultural credit institutions. While the amounts disbursed in the Legal
Amazon pale in magnitude compared to the total agricultural credit volume,
they are not an insignificant factor accelerating deforestation.

6. " The rules used to allocate public land provide stromg incentives
for rapid deforestation to solidify claims on land and increase the size of
£inal land allocation during the process of land adjudication
(Regula:isacao)--(Sectioﬁ IX). A rancher with a tenuous claim will be
allocated between two to three times the amount of land cleared of forest
and put un&ex pgs;n¥c. up to a cuiiiné of 3b00 ha per-cwner. Moreover,

land clearing provides excellent protection against competing claims and _

-~

against land invasions. Several steps should be carefully considered such

asi|lowering of land ceilings for both individuals and for corpérations. and

~
!

changing the rules of land allocation to remove the incentives for clearing

land simply for purposes of solidifying land claims and increasing their J

Lower land ceilings would also have a beneficial equity impact by

making more land available for small settlers.
7. Incentives for the forest service to guard forest reserves and

enforce a host of other logging restrictions must be improved. This could

) be done by dividing the forestry fine revenue between the guards and the

budget which the forestzy service can use to hire additional guards.

Similar schemes already appear to exist for the traffic police.
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B Scme provisions of the income tax code appear to provide
ancntivis to use excessive levels of agro-chemicals and mechanical inputs
in agric?lturc (Section II). However, these provisions and other
ptovisio$l of the income tax code are so generous that agriculture escapes
income taxation even before farmers vao to increase the use of inputs to
distorted levels in order to reduce thci; tax liability. Therefore, ihese
provisions are unlikely to have an undesirable environmental effect by
increasing the use of mechanical land.clcnring techniques or of agro-

chemicals. EHowever, should the income tax code be revised it will be

necessary to pay careful attention to the tax treatment of pesticides and

to the depreciation allowances for machines.

9. From this list of incentives and the more detailed discussion in
the full report, it is clear that the Bank will have to elevate these
issues to a level which goes beyond tﬂq indi?iéual agencies such as SEMA
and IPLAN, as many of the required changes oi;het fall into the
responsibility of the ministry of finance, or of MIRAD/INCRA. Moreover, it
is likely that the quantitative ippact of the policy distortions on the

Amazon exceed any positive interventions which the Bank could achieve via

settlement projects. Indeed, given the enormous demand pressure in land _

markets originating from non-farmers, project interventions aimed at

——— i
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bringing order into the process may be doomed to failure from the starcz.
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The objectives of this report is to describe the major fiscal and legal
incentives which:
: (a) increase the demand for land for agricultural uses
¢ (b) increase the rate of deforestation at the frontier of
settlement
(c) provide incentives to convert forest to crop land or pasture
in already settled areas.
(d) implicitly subsidize fertilizers and pesticides
Bigh and unstabled ratios of inflation in the Brazilian economy imply
that long term capital markets are poorly developed. The financial :
investment options are therefore both more limited and more risky than in
more stable ;conomies. Both private and corporate investors will find land
an attractive long term investment option not only for its expected return
2 bu:-slso-fpt‘:éducing'cvesall,portfolio-r%:ki.' Land ownership by non-
farmers is therefore much more common in Brazil than elsewhere in ;he
developing or developed world. However, as discussed in this report
Brazilian taxation, credit and land polices provide additional strong
incentives for investing in land and for acquiring it v;} deforestation.

These issues are reviewed below.

1. The virtual absence of taxation of agricultural income.

(a) By using a variety of special provisions of the income tax
code, it is possible for individuals and corporations to
exclude up to 902 and 80X respectively of agricultural
profits form their taxable income.

(b) In addition, individuals who own farms can liberally treat
consumption expenditures as agricultural expenses and thus

shelter additional income from taxation . (However, neither
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corporation nor individuals can offset agricultural losses
. against non-agricultural taxable incomes).
(c) The taxable component of corporate profits arising from

. agricultu:t.ia taxed at a rate of only 62.

Provisions (a) and (c) combined imply that agricultural profits of
corporations are subject to a tax rate as low as 1.22. This compares to a
tax rate bctveen'ssz and 452 on profits from other sources. Detailed
discussions of these two provisions is given in Spindola Silva.

The implication of this tax treatment is that investors will undertake
investment projects in agriculture which have a lower economic rate of
Teturn than their non-agriéhltural projects, as this will equalize
financial rates of returns net of taxes. The tax treatment will increase
the demand for land from individuals in high-income tax brackets and from
corporations, imélying a faster expansion of agricultur; into frontier
areas then in the absence of these tax provisions. Moreover, since the
supply of land is not perfectly elastic, the income tax references will be
partly capitalized into land values. ]

Since poor Pecple do not get the income Stream which arises form this
tax pr;ference. their capitalized agricultural l;come stream is lower than
the land price. Therefore, if they own no land they cannot buy it, even if
given credit. The primary means for poor people to acquire land is
therefore via squatting on public or Private land (See Section IX below.)
And, if they own land they can do better by selling the land and investing

the resources elsevhere. (For a detailed discussion on these issues see

Binswanger 1985.)




of land for agricultural uses, and to raise the price of
: land.
o it tends to increase inequality in land ownership holdings
o and it increases the pace of migration of poor people to éhe

frontier areas in search of land.

5 63 g Does the income tax code lead to an environmentally relevant

8,
To sum up, the income tax treatment of agriculture :
. o tends to increase the demand for land, to speed up conversion
1ncreés; in the use of fertilizers and pesticides? Agricultural taxpayers
can sharply reduce their agricultural tax base by a variety of means.
1. They can elect to be taxed on 102 of their gross agricultural
revenues. Fiscal incentives fo: agro-chemicals have no effect on these tax
payers. A
2. 1f, they elect to be taxed on the basis of agricultural profits,
they can, as discussed before, reduce the taxable portion of profits
sharply, beéause expenses on virtually all investments and modern inputs
can be multiplied by a factor from between 2 and 6 and subtracted in the
same year from agricultural profits. Up to 80Z of agricultural profits can
be sheltered form taxation via this mechanism. This sy;;em of
*multiplication factors® provides some incentive for over-investment and
over-consumption of pest;cides and fertilizers.
However two factors undermine the impaci of this incentive on
investment and on input use: First the *multiplication factors® are so
large that undistorted input use and investments will already reduce the
tax base to zoz»of agricultural profits for most farmers, i.e. no
;dditional investment or input use will be induced by them. Second, only
half of the taxable agricultural income is actually included in total

taxable income. This implies that, even without multiplication factors,



the marginal tax rate on agricultural income is only half that on other
income. Thus, the additional tax incentive for using agro-chemicals is not
very powerful.

Therefore, it can be concluded that the special incentives via the
multiplication factor do not materially increase the environmental load of
pesticides and fertilizers.

I1I. The land tax (ITR). The Estatuta da Te:r:.nnd other legislation
provide for a progressive land tax. Farms smaller than 2 modulo (the size
of a farm sufficient to support one family is equal to one modulo) pay no
land taxes, while farmers larger than 106 modulos are supposed to pay 3.52
of the sales value of their unimproved land (Terra nuda). Apart from
direct evasion, the land tax can be reduced by a factor of up to 90z,
depending on (1) the degree sf utilization of land R and (2) depending on
the productivity level of the farm. The formulas used ;fo such that both
reduction factors are directly and positively related to R (Spindola Silva

p. 247). From the point of view of deforestation the key point is that

forest land is considered unused.

—

A farm coqtaining forests is therefore taxed at higher rates than one
containing only pastures or cropland. Conversion of forest to pasture on
larger farms will reduce the land tax liabilities, and the land tax system
thus provides incentives for deforestation. The major impact of this
legislation is likely to be felt iq areas which have been settled for a

long time and where the enforcement of the land tax is relatively strict.
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Iv. Capital gains taxation and commodity taxation. (ICM). Neither of

these taxes appears to contain provisions which have an effect on the
issues ;;udicd. A discussion is provided for those interested in detail.
Others can ship to Section V.

Real Estate sales are subject to capital gains taxes while long temm
capital gains (more than five years) on financial assets are not. EHowever,
the real burden of the capital gains tax is low. The taxable amount of the
gains is reduced by rebates depending cn the length of time the real estate
is hcld.‘ The remainder is taxed at the lower of either a 257 flat rate or
the marginal rate of the progressive income tax of the individual
concerned. I have not found any exemptions from this tax for individuals
or enterprises located in the legal Amazon.

The.commodigy taxation. (ICM) is like a value gdded tax on
agricultural and non-agricuitural commodities. It is levied at 17I of the
after-tax receipts (i,é. at 20.52 of total sales value) for most states.
For sales to the North and the Northeast the rate is only 122. EHowever,
final sales within the North or the Northeast regions restore tax lgvels to
177 via a mechanism which I do not fully understand. Thus, the
differential appears to act as a transfer of tax revenue between regions
rather than a distortionary differential affecting economic decisions.

The ICM contains a potential distortion against agriculture for
commodities which are exported in raw form: while for industrial products
the full ICM is restituted upon exports, this is not the case for raw
agriculture products such as soybeans. However, if soybean o0il or cakes
are exported the tax is refunded. The importance of the distortion is
further reduced by the fact that trade in many agricultural commodities is

restricted by quantitative controls so that domestic price relatives are
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completely delinked from international price relative. Additional work
would be éoquizld to determine whether agricultural pfico policies
discriminate against agriculture or not.
v. Regional and Sectoral tax incentives. Special programs for
regional tax incentives exist .
o for the legal Amazon (administered SUDAM and by FIDAM)
o for the Grande Carajas area which contains portions of the
States of Maranhao, Para and Goias. (Administered by the
Grande Carajas Council)
o for the Forestry, Fisheries, and Tourisme sector
(administered by FISET)
o for the northeast (administered by SUDENE and FINOR').
There are five classes of incenx}vess

(a) Income tax holidays of up to 10 years (Grande Carajas only,
see appendix 1)

(b) Reinvestment tax credits which approved enterprises in the
privileged sectors or regions can use for expansion or
modernization investments ( limited to SOZ of a corporation’s
liabilities). ‘

(c) Generalized tax éredits which any corporation in Brazil can
use to set up, invest or participate in approved enterprises
in the privileged regions/sectors (limited to 25I of a
corporation’s tax liabilities).

(d) Tax credits for individuals for 45 of their investments :inato

stocks of FIDAM, FINOR and FISET (limited to a maximum of 62

of an individuals's tax liabilities)
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.(e) Exemptions from import tariffs, export taxes and ICM for
; imports or exports of approved enterprises under the Grande
: Carajas program only.

Eac; of these incentives programs is available to farms whose projects
have been approved by the administering entity. The approval process
contains a varisty of safeguards some of which are intended to protect the
environment.?2 The‘following points about these preferences are important.

Income tax holidays and tax céodita for modernization are not relevant
for agriculture and livestock corporations, as they already escape the
_income tax via the gennril préviuions of agricultural taxation discussed in
section I. It is therefore incorrect to assume that these provisions are
an additional factor for speeding up dnforesi;tion at thq frontier.

Only to the extent that forest or agricultural product} are utilized by
non-;gricultural corpcr;tions ;i}l measures (ui and (b) hnéc an impact on
deforestation. Examples are tgo expansions of charcoal production for a
tax exempt pig iron factory or production of logs for a tax exempt lumber
company. In the non-agricultural sectors income tax holidays are perhaps
the least di;to:tiona;y form of tax incentives. Unlike tax credits they
cannot induce investments into enterprises which are not expected to
produce a pretax_ptofit. '

Tax credits (measures b, ¢ and d) on the other hand can induce
investments with a negative expected profit. Of the three tax credits

schemes, generalized tax credits available o corporations all over 3draz:il

2/ For example, pig iron factories under the Grande Carajas program will
be required to product 25 of the charcoal.they use from forest
programs which they own.
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(measure c) is the most important. The mechanics of the system is
dcscrib,d clearly in Browder and in Nascimento, and will not be discussed
in detail. 1Th, tax credit system allows 4ny corporation in Brazil to use
up 252 éf its tax liabilities to invest directly in approved enterprises or
to acquire equity in such Corporations., an approved enterprise located in

the Amazon, op the other hand can finance Up to 757 of the Planned

investments from such tax credits funds. The bal&gce of 257 of total

investment Dust come from the parent company’s own Tesources. Investments

in approved enterprises can therefore occur even if they have negative

Tates of returm to overall invested Tesources, because investors will be

Reinvestment tax credits will only be relevant for Don-agricultural
enterprises which bave positive taxable profits. Tax credits. for-
individuals to invest in stocks of the investment funds FIDAM, FINOR and

FISET (measure €) appear to be less important because few investors appear

to take advantage of the Personal Communication of Lytha Spinola Silva.
vI. The impact of the regional tay incentives on _livestock Production
and deforestation in the legal Amazon, A aumber of authors have studied

these issues and their findings are Summarized here. By September 19s8s,

approved under the tax incentive Scheme. (Nascimento, P-29). By 1983, the
total investment in the SUDaM aPproved ranches had already reached Nearly
$1 billion (in 1982 ). The livestock Projects are mostly located in aress
of Cerrado and of semi-humid forests., The average size of the already

implemented ranches is 23600 ha, i.e. the incentives Program favored very
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large enterprises. Theses qnterp:ises occupy a total area of 8.4 mio ha of
which 4.2 million ha was to be developed as pasture. This is the upper
bound ls;imstc of the deforestation caused by the incentives program in
Cerrado and semi-humid forest land (deforestation in humid forest zone must
have been minimal.). Much of the pasture area created has already been
abandoned and the area is reverting to a secondary forest (All data from
Gasques and Yokomizo).

The program has not been effective in terms of creating wiable

e s

1ivestoc2 enterprises in the region. Gasques and Yokomizo carried out a

—

sample survey of enterprises and show that:

o Realized livestock production is less than 162 of anticipated
production.

o The average rate of implementation of the projects is less
than 40Z of planned imﬁlementx:ion.

o Many enterprises which have not met the éﬁogtam targets have
received certificate of iﬁplemen:ntion allowing them continued
access to tax incéntives. :

o While actual implementations has been lcss.}han 402,
disbursement of tax incentives has been close to 1002 and
exceeded it in many ranches.

o The ranches have generated virtually no ICM revenue. The ICM
revenue generated are less than 42 of tax credit funds
received in all cases studied.

The reasons for the poor performance have been analyzed by Browder,
nvased on a sample survey of ranches. Total invested resources in the
ranches had a negative net present value. An analysis by Norgaard et al of
cattle ranches in the Eastern Amazon (based on coefficients assembled from

the literature) shows similar result:
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b,

o Without real appreciation of land, no form of traditional

: ranching has a positive real rate of return in Eastern Amazon.

0 Without over-grazing, real land values must appreciate at the
rate of 30Z before the investments become economically viable.

o Even with improved pasture technologies a real appreciation of
land of between 15X to 30X per year is required to make the
rate of return to overall investment resources nositive.

0 Ranches receiving the SUDAM incentives can have a positive
return to private investment resources in the absence of real

appreciati

—
Investors can maximize their private returns by using over-

grazing. They cannot improve their returms by investing in ;

pasture improvement. : —-——”//

The results are fully consistent with the low rate of implementation of

the projects and with the high rate of abandonment of pasture within

l projects. Legislation has recently been passed which limits eligibility

for SUDAM approval to ranches established in the Cerrado, wvhere
deforestation would be minimal. I have beeﬁ assured, hqyeve:. that these
regulations are not fully enfbrced. _

VII. Impact of fiscal incentives to afforestation (FISET/IBDF). Tax
credit funds have also been available for afforestation from the Fundo de
Investmentos Setorais (FISET). Firms approved by IBDF are eligible to
receive tax credit funds for afforestation similar to those granted %o
firms approved by SUDAM. FISET's performance, as well as that of FINAM and
FINOR are discussed in detail in the DIARIO OFFICIAL of Jan. 12, 1987,
Section 1. (see attachment 2). Here it is shown that the FISET program

suffers from severe implementation difficulties as well.




-1S-

The main point about fiscal incentives for the cattle ranches and for
the affgrnsttticn is that both programs are not cost-effective in achieving
their a;ttcd goals of increasing livestock production on the one hand and
1nc:ens;ng.of afforestation on the other. It is likely that the subsidy
program for ranches via FIDAM has reduced forest area by far more than has
been created by the FISET incentives.

VIII. Credit system. Just like the income tax preferences for
agriculture, subsidized rural credit will tend to increase the demand for
land, leading to a more rapid expansion of crop and pasture_land. And the
subsidies will be partly capitalized into land values, reinforcing the
regressive impact of the income tax system analyzhd-in section 1.

In addition, as discussed in Binswanger 1983, subsidized credit
probably reduces employment and tenancy opportunities in agriculture via
its 1mpact'og'lccele:atihg.mechanization. Thus, the system cleacly
increases the supply of potential settlers to frontier areas. .

The direct impact of the credits given in the Amazon region itself is
hard to.cstimate. Central Bank data on disbursements of credit does not
show data separately for the Legal Amazon. The North region, comprising
the Legal Amazon less Goias, Maranhao and Mato Grosso receive less than 32
of rural credit. However, this undet;estimate; the relevant credit volume
as settlement has been particularly active in Goias and Mato Grosso.
Nationally livestock borrowers received asout 202 of the credit disbursed.

The SUDAM approved ranches are all eligible for subsidized credit.

Undoubtedly therefore the credit subsidies have accelerated the

deforestation process. As abolishing credit subsidies is a central (but

very elusive) goal of the policy dialogue with Brazil, additional study of
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the issue in Dot required. Byt the policy dialogue needs to ensure tha:

special pfovisions for the legal Amazons do not survive, even though

quanti:atively the credit volume going to the region-is :elativeiy small,
:

Ix. Rules of land allocation and Settlement Patterns. The rules for

allocating public land (terra devoluta) Controlled by States and by the

Federal Government Vary somewhat, Only those of the federal government are

Teviewed here.

Teadily available for settlement in the Amazon, By the time roads are

constructed, most federal or state lanq is claimed by some individual or
Corporation, however doubtful the claim may pe. These claims are bought
and sold. Claims can be converted into legal titles by individual..

Specific legal prdcedures. ‘For example, Projects approved by SUDAM or the

States that Squatter or posseiro who lives on.unclaimed Public land
(terra devoluta) and has used it 'effectively' fgr at least ope year and
one day has the right to acquire a usufruct right over that land with size
of one rural modulo (100 ha in Amazonia)., 1f the posseiro fulfills the
condition of effectively using the land and living on ¢ (cultura efesiya o
morada habitue]) for more than 10 years (rccently shortened to S Years) he

has the tight to acquire title. Land rights can arise also from Squatting
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the owner (follow up on details of length of time and other conditioms).
pireito de posse has been formally recognized since 1850; law 601, but goes
back to‘criteria of settling land disputes in colonihl times. (Nascimento,
p.278).¢ ' ?

These rights may appear to favor the establishment of relatively small
farms. However in lands under federal control claims up to 3000 ha can be
solidified by these provisions and the attendant administrative procedures.
In the Grande Carajas area which I visited, GETAT (now merged with INCRA),
uses the following rules:

A claimant who lives on an area of land gets first preference to obtain
title for between three times the area which he or she has cleared of
forests. The claimant does not get the title automatically but has to buy
the title in a public au;tioh._ But claimants are apparently never
challenged in that bidding and the minimum price set by GETAT is nothing
" but a nominal fee.

In Mato Grosso, Goyas, Para and Maranhao tﬁese or similar rules have
resulted in the majority of public land being allocated to either
individually owned ranches or to large corporations. Small farmers have
difficulties in finding land for squatting. This is because corporations
and large ranches have a major advantage over poor individuals in the rush
for land: they have the capital to build their own access roads into the
forest. This enables them to lay claim on land much fa:tﬁe: away from
major state or national highways than small settlers. The latter can
typically not lay claim to land more than a few kilometers from public
roads, as they could neither market products nor have access to health or

education facilities.



- -

- -

-l18-

In Rondonia the situation is somewhat different in those areas
allcc:tcd‘by INCRA to land settlement projects, as all agricultural land is
divided up into small plots. Nevertheless for the entire legal Amazon area
the bulk éf deforestation is accounted for by large private and corporate
ranches.

The rules of land allocation encourage rapid deforestation on
individually owned ranches, as the final amount of land which is given
title in regularization is a multiple of the area of forest converted to
pasture. In addition, clearing land provides protection against small
squatters and land invasions, as these groups simply do not invade land
already converted to pasture. Some informants alleged that it maybe
sufficient to clear land of the original forest, only to let secondary
forest grow back, as irrevocable user certificates are issued after one
year of occupation: I have not been-able_t; judge the import;ﬁulef this
phenomenon, however.

Deforestation often occurs so rapidly, and in advance of provision of
adequate infrastructure, that the existing stock of high quality timber is
simply destroyed, rather than being conserved for la;cr logging operations. :

In other regions, where better infrastructure leads to higher stumpage

- prices, loggers may contribute to the deforestation. For example, it is

possible for a cash-constrained-'land-owner' to trade the standing timber
to a logging company in exchange for land clearing services paid for by the
logger. '

Small scale squatters are frequently accused of contributing in a major
way to the deforestation. While this may be of local importance in several
regions, it is probably less of a problem than the ranchers. If small

farmers want to claim 1 modulo of land, they have no legal or procedural
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incentive to clear land beyond the area needed for their shifting
_"—'——_—__—\

cultivation operation. Hoveggf}jczzgin the allocated modulos, the Shigfiﬁf.—//

(i;ultivation system will reduce forest area rapidlzyfTIt is easily shown

that shifting cultivation is the least-cost way of producing ones
subsistence requirement, whether cost is measured in terms of labor, in
terms on purchased lnputs or in terms of total cost. Primary forests will
be destroyed in the process, and replaced by pasture or iecondary forest.
Physical degradation problems are minimal because soils are covered by
vegetatioh for all but short periods during the first few growing seasons,
and because initially the highest quality soils are chosen. However, as
under ail shifting cultivation systems, soil fertility declines, and weed
infestations become a serious problem after the first one or two seasons.

The 3“‘E}_SAEESE_Ehsn_ihiﬁzs_:n_:lnaz_nnnzhgr,nlot of land.
,___;_,r;:—::~un:ealistic to assume that small farmers can be induced to keep a

)

/
’

small proportion of their land under permanent aﬁricultu:e. while leaving

the remainder under forest. The only way to reduce forest destruction is

ot sizes allocated to small farmers and set land aside

elsewhere in large and well guarded forest reservea. The World Bank

projects in Rondonia now attempt to do this by cr:::iné small reserves in
proximity of the settlers. But small local forest reserves will be
invaded by other shifting cultivators, and are hard to guard by the forest
service.
The major changes in allocation rules which require further study are
5 as follows:
1. Lowering the ceiling of land which can be allocated to a single

|

|

‘ owner during regularization from 3000 ha to no more than perhaps 300 ha of
total land owned anywhere. This will still enable families to establish

|
|

larger ranches by distributing ownership among several members.
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2. Introduce a land ceiling on corporate land holdings or reduce it

where it already exists.
. Change the definition of cultura efetiva which is used to
regularize land to include forms of managed forest exploitation.

X. " Improving incentives for forest guards. Forest guards of IBDF are

small in numbers, poorly paid and have to do risky jobs in guarding forest
reserves or in enforcing regulations limiting logging of, for example, che
Brazil Nut tree. The enormous distances and low population'densities
impose additional diffiéultie:. It is not surprising, therefore, that
forest laws and regulations are easily oscapea, in the large by abplying
political pressure to the service, and in the smail by bribing the forest
guards. However it would be easy to provide both the forest service and
the guards with improved incentives to enforce tﬁe rules by giving them a
financial stake in the fines levied on violatars of the rules. For
example, letting the guards keep 302 of the fines, with the remainder .
adding to the budget of the forest service rather than the general revenue,

would ptovide.positive rather than perverse incentives. Traffic police

already operate in a similar way, so a precedent exists..




