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Abstract 

In the past ten years the struggle for land in Brazil has taken the shape of invasions 
of private land by welI organized groups of land less squatters. It is argued in this paper 
that these invasions and the resulting contlicts are a direct response to the land reform 
program which has been adopted by the govemment since 1985. which is based on the 
expropriation of farms and the creation of settlement projects. The set of formal and 
informal institutions which compromise the land reform program are used as the 
background for a game-theory model of rural contlicts. T estable implications are derived 
trom this model with particular emphasis on the etfect of policy variables on violence. 
These are then tested with panel data at state levei from 1988 to 1995. - It is shown that 
govemment policy which has the intent of reducing the amount of violence has the 
opposite etfect of leading to more incentives for contlicts. 

We acknowJcdgc gr:uc fu 11:-' Ihc financiai assistancc provlded by lhe :'I:alional Seiencc Foundallon grant 
SBR 9512107 . 
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Section I - Introduction 
In 1985 the Brazilian government implemented the P~RA (0:ational Plan for land 

Reform) in an attempt to attack lhe extremely hígh leveis of land ownership concentration. 
The main difference bet\veen this plan and the many pervious failed attempts was that for 
lhe tirst time exproprialion of pri\'ale land v,,'as to be the main inslrument through which 
iand for landless settlers was to be oblained. .-\Ithough lhe land Stalute of 1964 díd 
include expropriations as a major part of the land reform il proposed. until 1985 the basic 
instrument of land reform policy had been the creation of colonization projects on 
govemment land. especially in the Amazon. The PNRA encountered strong polítical 
opposition and was quickly decelerated by the govemmem. with only a small fraction of 
lhe target expropriations and settlernem projects having been implernented. ' :\evenheless, 
lhe expropriations and settlement projects which did go through indicated the new model 
of land reform policy which the government would follow up to lhe present. The 
economic agents quickly recognized the pattern behind this new policy and reacted to ir. 

In theory the new model foresaw (NCRA. the govemrnent's land reform agency, 
expropriating private land that was not being put to beneficiai use. creating a settiement 
project and then calling families of landless peasants it had registered in a cadaster to 
occupy the plots. The families were expect to v,,'ait until their lime carne to be 
contemplated. In practice. however. the landless peasants realized that the pace at which 
the govemment was implementing the reform was extremely slow and that individual 
groups of peasants could expedite the process in their favor by invading land which fitted 
(NCM 's criteria as expropriable. These invasions often escalated into a conflict with the 
owner ofthe land, leading INCRA to expropriate the farm and settle the squatters on it as 
a means to solve the problem. 

During the late eighties this process evolved slowly -and unsysternatically with 
separate groups invading farms throughout the country, sometimes being successful and 
sometimes noto During the nineties. however, the invasions that did work provided a 
strong demonstration effect and the landless peasants staned becoming increasingJy 
organized. The largest and best organized group was the MST (Landless Peasants 
Movement) which was bom in Rio Grande do Sul and soon spread throughout the 
country. The success of this group lay in their understanding of lhe formal as well as the 
imp/icit rufes of the game which involved sett/ers, farmers, lNCRA., the governrnent, lhe 
couns and public opinion. This understanding /ed them to develop a well lhought out 
strate~'Y for choosing a farm. invading it and, more imponantly, transforming the invasion 
into an expropriation by fNCRA. 1t is precisely this notion that there is a c1ear irnplicit set 
of rules which govem the occurrence of rural conflicts that will be used in this paper to 
model them. 

In order to understand the functioning of rural conflicts in Brazil il is necessary to 
comprehend lhe property right institutions that determine land tenure. 1 The Constitution 
of ) 988, following the example of ali previous Constitutions since ) 946, states that land 

! Sec MuelJer. B. 1994. The Economic Hisaory'. Political Economy and Frontier Settlemenl of Land in 
Br:rlil. Ph.D. thesis. University of lIIinois at Champ:lign-Urbana. 
: For a more detailed account of lhe propenr right instilutions for land in Br:azil and their effect on rural 
\iolence. see: Alston. L. eI. al .• 1997. Competing Claims 10 Land: The Sources ofViolent Conflict in lhe 
Br:azilian Amazon. working p:lper . 
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must fulfill its "social function", one condition of which being that it must be made 
productive according to some c1early specitied criteria. If a farm does not fultill its social 
function it may be expropriated by rNCRA and given to families of landless squatters in 
the forrn of a settlement project. The purpose of these constitutional rules is to allow the 
severe problem of land ownership concentration to be addressed spontaneously. Forrnally 
these rules do not perrnit the invasion of private property by squatters since the 
expropriation is to be done only by INCRA. howe ..... er. in practice the invasion have 
become institutionalized as a valid part of land retOrm. Although the govemment 
complains about the invasions and threatens not to give in to them. every time ir does 
expropriate an invaded farm it implicitly acknowledges thar invasions are an avenue for 
peasants.to obtain land. 

In themselves. the Constitutional rules are not necessarily the cause of rural 
conflicts. since they simply give incentives for squatters to invade private farms. If the 
farmers believed that once they have been invaded they had lost their c1aim to the land. 
then there would be no point in trying to evict the squatters. It is during evictions that 
most cases of violence occur. However, in practice farmers are able to go to the courts 
afier being invaded and request a warrant for the police to evict the squatters. If the 
farmer is truly the owner of the land helshe will almost always be granted such a warrant, 
even if their farrn is completely idle. The courtS are aware of the Constitutional 
requirement that land be used productively, however. they do not treat an invasion as 
bringing up the question of land reformo Rather the courts dea1 with an invasion in the 
same way they deaJ with the taking of any other property from one individual by another; 
by following the Civil Code and treating property right as an absolute concept. If the 
invasion brings up questions of land refollTl. reason the courts. this is another problem 
which should be dealt with in a separate instance. 

The competing c1aims for land trom the landless peasants and the farmer are such 
that both can find legal justification for their actions. The Constitution informally 
legitimized the invasions by the squatters and the Civil Code justities the resistance of the 
farmers to having their land invaded. INCRA acts as advocate of the squatters and the 
courts enforce the laws that alIow the farmers to evict the squatters. Since there is no 
institution which determines which of the competing c1aims should prevail when they 
c1ash, the result are rural conflicts. 

The purpose of this paper is to use a model of rural conflict to analyze the role and 
etfect of the govemment's land reforrn policy on rural violence. This mo dei was 
developed in Alstõn, Fuller, Libacap -and -Mueller ( 1997) where it was used to analyze the 
determinants of violence in the Amazon. In this paper the same model will be presented in 
section 2. however it will be further complemented with an examination of the reaction 
functions for squatters and farmers which arise from the equilibrium conditions. In section 
3 the effect of changes in the govemments policy var1ables .... ill be ana!yzed using 
comparative statics and the reaction functions. Section 4 presents an empirica! test of the 
model using panel data at state levei trom 1988 to 1995. The use of data over time allows 
to test the effect of changes in the govemment's commitment towards land reform on the 
levei ofviolence. In the concluding section the results are used to assess the govemment's 
land reforrn policy and to suggest the links between this policy and severa! unintended 
consequences it generates . 
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Section 2 - .-\ :\Iodel or Rural Confliet 

The deseription 01' rural eonfliets in Brazil in the previous seetion showed that 
rhere is a clear set of rules \vithin v.·hieh these eonfliets oeeur. These rules im'O!\'e both 
formal laws and informal institutions whieh determine the payoffs to squatters and farmers 
for eaeh possible outeome. The panieipation of I~CRA. the eouns and lhe federal and 
local governments is an integral pan of the eontliets. It is clear that squatters and farmers 
choose their aetions in a strategic manner so as to maximize the net expeeted value they 
reeeive as a payoff from the eontlict. In this seetion a game theoretic model is presented 
based on the incentives provided by the institutional setting for squatters and farmers to 
provide violence in a rural conflict.·' The squaHers choose to invade a farm, resist eviction 
and lobby for {NCM tO expropriated the land in their favor. The farmer chooses whether 
and how to evict the squatters. These levei of these actions by the squatters and farmer 
are broadly defined as violence and are denoted by s and v respectively. 

The probability that {NCRA will expropriate a farm is given by: 
()(s. P. G) with (), ~ O, () .. < O (I) 

where P is the levei 01' tenure security of the farmer's c1aim and G is the politica! \ViII of 
lhe govemment towards land reformo ~CRA responds to violence from the squatter, S. 

The \\'eaker the farmer's c1aim and the higher the govemment's commitment towards 
solving lhe problem the higher will be lhe probability that INeM \ViII expropriate the 
farm 

Note that the model is at the levei of an individual conflict since P refers to the 
tenure situation of a specific farm. The variable G. on the other hand. is a nationwide 
variable since it reflects the levei of importance given by the govemment to the issue of 
land reform and rural conflicts. As with any other issue tbe goyemment only dedicates 
auention and resources to land reform when its political calculus deems trus to be 
worthwhile. The leveI of G in Brazil has varied greatly during the past decades. ~ During 
the 1990' s the issue of land reform has acquired renewed politicaJ importance and G has 
risen accordingly. It is c1ear that G is affected by each conflict that occurs in the country 
since the govemment is held responsible by public opinion for not bring peace to the 
eountryside. However, we assume that th~ squatters and the farmer in an individuaJ 
eonfliet do not view G as being affected by the amount of violence they provi de. That is. 
although G may in fact be atfected by s and v. we treat it as being exogenous. 5 

After a farm has been invaded the farmer, as we are calling the person who cJaims 
to own the land, typicaJly tries to evict the squatters. Many times the farmer will try to 
negotiate with the squatters for them to leave the farm by showing the title to land and 
offering to pay for the improvements they may have added to the land. More often. 
however the farmer will try to evict the squatters. This can be done through threats and 
physieaJ aetion by the farmer himselflherself. by hiring gunrnen. by obtaining a court arder 
to engage the police, or more probably by simultaneous use of ali three methods. The 

) This modcl was dcvcloped Alston. Fullcr, Libcc:lp:rnd Mucllcr (1997). In lhal papcr the objcctivc \\35 

10 anaJyze lhe delenninanlS of \'iolencc, whereas in lbis papcr lhe objectivc is to analyze governrncnl 
policy and deforestation. 
• Sec Alston. Libcc:lp and Mueller (1997. chapter 2) . 
~ This is similar lO assuming lhat in a model ofpcrfect compctilion a finn takes prices as given. 
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court orde:, known as a "reintegration of possession", is requested by the farmer and 
issued by a local judge, and it orders the police to remove the invaders. [n general judges 
view a "reintegration of possession" conceming invaded land as thev would the takinll of 
any other private propertv of one individual bv another. How~ver. given the high 
probability Qf a contlict a~d the social and politi'cal nature of the issue. judges may be 
reluctant to concede the orders in some circumstances. Accordingly, we make the 
probability of that a tàrmer's eviction will be successful a function not only of the levei of 
violence otfered by the farmer. but also of the position of the local courts towards land 
reform: 

P(v, K) \"ith f3..,2. O, p": < O, (1) 
where a higher K indicates that the local courts are more favorable to the squatters and 
thus has a lower propensity to order an eviction by the police . 

. The objective of both the farmer and the squatters in a contlict is LÇ. end up with 
the ownership of the land. Each side will supply violence so as to maximize the expected 
value of the land that they Mil receive. Table I presents the value of the land to each 
party under each possible outcome of the contlict. [n order to simplify it is assumed that 
both the squatters and the farmer value owning the land at L. 

Table I - Farmer's and Squatters' valuation ofthe land. 

Outcome Squatters' valuation farmer's Valuation 
of land of land 

I -Squatters Evic:ted O L 

11 -No Eviction - ~o n:L JL 
Expropriation 

111 - land Expropriated L yL 
-

If the squatters are evicted the farmer keeps the land and they get nothing. 
Another possible outcome is for the farmer to be unable to evict the squatters but there 
not being an expropriation. [n this case the squatters remain on the land but the tàrmer 
continues having a cIaim to it. Eventually this situation will have to be resolved, but it 
may remain in this state for a long time. The value of the land to the squatters in this case 
is 7rL and to the farmer it is 8L. where O < rr .' I and O < 8 < I. If !NCRA does 
expropriate the farm from the farmer it is given to the squatters and the farmer is 
compensated. AJthough the farmer is compensated at a "fair" price according to the 
Constitution, the payment is done with Titles of the Agrarian Oebt redeemable in 5 to 20 
years depending on the size of the farm, therefore being expropriated is generally valued 
by the fanner as being worse than keeping the land.6 Therefore, it is assumed that 
y< 8<1. 

The squatters' problem is to choose the amount of violence s to supply so as to 
maximize their expected payotf minus the cost of doing so. Likewise the farmer's 

~ Some limes landowners are able 10 sccurc a comp::nsalion abo\'c lhc markcl pnce of lhe land. eilher 
lhrough corruplion in\'ol\'ing (NeRA oficiais or through lhe COWl. Such cases are. ho\\e\"er. exceptions . 
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problem is to choose I' in order lO maximize hls:her e:-.:pecled pa~'orf minus cost 01 
supplying violence It is assumed that ali players know lhe probability tUnctions and lhe 
other pal1y's \'aluation of the land. Additionally it is assumed that the objcctive t1Jnctions 
Jre twice continuously differentiable in s and I'. and strictly concave in lheir own \'iolence 
Gi\'en Ihese assumptions the second order conditions for maximization are satislled and 
lhe tirst order conditions are sufficiem for J \:ash Equi:ihrium 

Squatters' Problem 
.\fax (I - fJ(I', Á' ))((J - (1(.\, [iJ'; ));-:1 - INs,/), Cj d, / - (., (,; (3) 

Farmer's Prob1em 
,\fax fJ(I'.KJI-,""(J-fJ(I',K))((I-B(s,/>,(j))()7.-f1(s,/),(;;;,Lj-C"( I'} (4) 

Functions O) and (4) are simply a linear combination of the payoffs to cach type 
for each possible outcome, weighted by the probabiJity of that outcome. minus the cost of 
supplying violence, where (".(\) and C;.'(I') are lhe cost of supplying s and I' unils of 
\'iolence respecti\'ely. 

The first order conditions for ma\.imizJtion are 
(I - fJ)B (I -.-:)1. = C" . . í:; ) 

fJ.tBUS -1)- UI - «5)/ = ('::: (6) 

The left-hand side in (5) is the e:-.:pected marginal benefit for the squatter's of 
supplying an additional unit of violence, Doing so increases the probability that r~CRA 
will expropriate the farm in their favor, \'.:hich moves the squatters from outcome 11 to 
outcome III in table I, weighted by ( I-P) the probability that the squatters are not e\'icted, 
At the optimum this marginal benefit must equal the cos( of the marginal unit of s 

Analogously the left hand si de in (6) is the expected marginal benefit to lhe farmer 
of an additional unit of violence. 8y adding an additional unit of~' the tàrmer increases the 
probability of eviction by fi,. This moves the farmer fram outcome rI to OUlcome r. thus 
avoiding a loss of (I-()jL, ando \ .... ere it the case that an expropriation would occur if the 
eviction were not successful. moves the farmer from outcome l11 to outcome 11. lhus 
avoiding a ful1her loss of (8-y}l .. The right hand side in (6) is the Marginal cost of the 
farmer's violence. 

Given that each side is acting strategically, understands the mies of the game and 
possesses ali the information regarding the probability functions <me valuations. !t is 
reasonable to expect that they will end up in a Nash Equilibrium which is the joint solution 
to the optimization prablem, In such an equilibrium the farmers choose I'· and the 
squatters choose s· such that equations (5) and (6) hold simultaneously. For any given 
levei of P, G and K the probability of expropriation is ()(s*,P,G) and the probability of an 
eviction is f3(v*,K), 

Thc argumenlS or lhe prob:lbili~' functions \\ill be omillcd in Ihc Cirst order conditions. Dcm'alJ\'cs are 

êf3(~.K) _= p." denoted by a subscriJX. e,g.. -'--.. -';'" . 
t:" 
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In arder to visualize the interaction between the tàrmer and the sauatters it is 
usefui to derive the reaction curves for each party, Let À. S be the objectlve fu~ction of the 
squatter's and À.

F 
that ofthe farmers, That is"~ 

;." (s, v) = (J - fJ(1' ))[(1 - fJ( s));rL + OL 1- C; (s) (7) 

and 

Let ';(, êÃ;(s,v) 
1'. s,v) = ----

" ô' 

~~F (s. I') 
(9) and Ã'~:r.'i, V) = ---

cv 
(10) 

To find the slopes ofthe reaction curves define K(I~ to be the best action that the 
squatters can take given that the farmer chooses v, and 1((::.) to be lhe best action that the 
tàrmer can take given that the squatters choose s The first order condition for the 
squatter is therefore Ã'~ = (R; (V),I'j = O and for the farmer ;.: = (.'I, R F (s)) = O 

[n a Nash Equilibrium the squatters \ViII be playing s· - ~(I'·) and the tàrmer \ViII be 
playing I'· = Ir/s·) 

The slope of each reaction curve can be obtained by differentiating ;.:;, - O with 

.,' .. .; ., cR.:i 
respect to I' and Ã.F,,:,~ O with respect to s, For A' , thls ylelds A n' + 1'. ,S -~- = O and for 

cv 
.F·· .~' F iR F 

A ,. It ylelds 1"'" + À", -~- = O. Rearranging, expressions for the slopes of the reaction 
cs 

curves are obtained: 

iR .:i • .:i __ = _ A". 
(11) and 

·F 
A", --=--- ( 12) 

Because the denominator of these expressions is negative. from the second order 

condition for maximization. the sign of the reaction curves depends on the signs of Ã~,. 

and ;.~'" which are: 

;.:" = -fJJ)JI -Ir lL ~ O 

<, = fJ,.OJ S - r )1. ? O 

(13) and 

( 14) 

Therefore the squatters' reaction curve is negatively inclined and that of the farmer 
is positively inclined. This means that violence is strategic substitute tor the squatters but 
a strategic complement for the farmer." That is. the squatters react to more violence from 

I> To simpli(\' notation onl~' .\ and vare included as argumenls, 
'TIlis c1asslficalion comes origínall~' from Bulo\\'. L 1. Gcanakopolos and P. Klcmpcrcr. I 'JM5, 
":'vlultlmarkel Oligopoly: Slrategic Substilules and Complemenls."' Journal uf Pollllcal Ecunomv '.13 
(I '.18;): ~88-511. See also Tirole L 1992. "'The Theory of Industrial Organazation··. Cambridgc. MIT 
Prcss. Pan 11. 

609 

o,,~.~! .. · ........ 



• 

j ,r' .' . - - .... .. \.' • .". ' ............ ' " ... 1'f .... o', • - f'_· 

the tànner by offering less violence. and the tàrmer reacts to more violence from the 
squatters 'by offering more. 10 

Graph I shows the reaction curves for the squatters and the fanner. .-\t the 
intersection of both curves each side is taking the best response to what the other side is 
doing, so neither wants to change their action and that point is a Nash-Equilibrium II 

Graph I - Farmer's and Squaners' Reactíon Curves 

s 

v 

Section 3 - The Errect or Policy Variables on Rural Conflicts 
The mode! presented in the previous section can be used to examine the effect of 

govemment policy on rural violence. Govemment policy can affect several of the 
variables in the model; changes in the budget for land refonn and changes in personal 
commitment by the President affect G; changes in agricultural policy and availability of 
credit affect L. the price of the land; changes in the rules for land reform and enforcement 
of property rights can affect P; and changes in the courts' attitude towards land reform 
and contlicts can affect K. In this section comparative statics are used to analyze the 
effects of such changes on rural violence and show that theoretically many of the policies 
adopted by the govemment may lead to more rural violence. Some of these policies are 
not directly related to land refonn and incentive they give for more violence is simply an 
unforeseen side effect. Other policies. however, are directly aimed at reducing violence 
and promoting land reform and are having an effect opposite to that which is intended. In 
the next section we test these predictions empirically. 

To simplify the derivation of testable hypotheses. a few assumptions are made.
12 

I" NOle Ihallhe rcaction cur.·es are only a" expositional de"ice since in faC! il is a one-shol game and bolh 
panies move simul1.3neousl~·. 
II The curves have becn dr:Iwn wilh slopcs Ihal gu:mmlce Ihal lhe process converges 10 lhe cquilibrium 

all0C3lion from lhe inilial posilion. The condilion for Ihis is À.~À.~,. > À.~y;.~~. 
I: :-Jone of Ihesc simplificalion alters lhe basic results ob1.3ined below . 
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We assume that 1t=O. 0=1, and 'FO~ that is. the squatters' valuation ofthe land. ifthere is 
neither e~iction nor expropriation. is zero and the farmer values the land at its full value. 
L additionally, there is no compensation to the farmer if the land is expropriated. These 
simplifications allow us to focus on the effects of changes in squatter and farmer violence. 
s and v. on the probabilities of expropriation and eviction. With these simplifications 
equations (5) and (6), the squatter's and farmer's first order conditions. respectively 
become 

(1-~(v,K)S ,(s,P.G)L - C$,(s) = O (15) 

~(v,K)9fs,P,G)L - CF,(v) = O (16) 
In a Nash Equilibrium equations (15) and (16) hold simultaneously. allowing us to 

differentiate both equations with respect to an exogenous variable or a parameter and to 
solve the resulting system to determine the impact on squatter and farmer violence. 
Accordingly, we ana1yze the impact of a). changes in the leveI of property rights security. 
P~ b). changes in land value, L; c). changes in the govemment's stand on land reform G. 
and d) changes in the position ofthe courts, K 

Differentiating equations (15) and (16) with respect to P and rearranging, yields a 
set of simultaneous equations which we solve to obtain the following expressions for the 

- effect of a change in the leveI of property rights security on the amount of violence offered 
by the squatters anrl by the farmer: L' 

(17) and (18) 

In order to interpret the comparative statics results it is necessary to determine the 
signs of each term in the above equations. It will be assumed that j}.'V and S ... the second 
derivatives of the probability functions, are ali negative. This assumption seems 
reasonable since probabilities are bounded between zero and one. so that it should be 
expected that as violence increases the functions would tend asymptotical1y to one. 
Additional1y the second derivatives of the cost functions, CS

• and CF vy. are reasonably 
assumed to be positive. The terrn Idetj is the determinam of the first matrix above. Given 
that j}.v and S .. are assumed negative, and that the terms on the main diagonal are negative 
due to the second order condition to maximization. Idetj is seen to be positive. 

Solving (17) and (18) the following expressions are obtained: 

c\' T{I- fJ)B ... L - C!][ -P .. B pL] - [PvBJ.][ -(I - PW'1' L] 
-= 
;p Idetl 

(19) 

(20) 

II From here on we drop lhe argumenls orp and 910 simplU:v lhe presenulion. 
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By definition ep s O and e.p s O; an increase in the levei of the fanner's property 
rights security decreases the probability of TNeRA intervening in the contlict. The term ep 

is the direct effect of the more secure tenure on TNeRA' s probability of expropriating and 
the term 9.p is the indirect effect of TNeRA becoming less sensnive to squatter violence 

when tenure is more secure. Given these considerations ~ can be shown to be 
c.P 

unambiguously non-increasing. To understand the logic behind this result it is necessary 
tO look at the fanner's first order condition (16). The term /3v e L is the marginal benefit 
tO the fanner from an additional unit of v That is. by increasing v the probability of an 
eviction is increased by /3v and thus the potential loss e L, which would result from an 
expropriation, will occur with a smaller probability. If the farmer's tenure security is 
increased then e will be smaller and the potential loss will be reduced. This means that an 
eviction by the fanner would be avoiding a smaller loss and the marginal benefit from a 
higher v is reduced. The farmer will thus supply sell violence. 

The si'!n of c.S does not have an unambiguous si'!n. Ir depends on two effects 
- é.P -

which can be seen in the squatter's first order condition (15). The term (1-/3) 9, L is the 
marginal benefit to the squatter of offering an additional unit of violence. Because the 
farmer will offer less violence given an increase in P, the term (1-/3) will be larger, 
implying a larger marginal benefit, which leads the squatters to chose a higher levei of s. 
On lhe other hand, the term 9, will be smaller due to the increase in P, since 9.p is 
negative. This reduces the marginal benefit and the squatters will prefer to offer less 
violence. The first of these effects is the softening of the farmer due to improved the 
tenure security and the second is the desensitizing of TNCRA tó squátter's violence. The 

sign of ~ will therefore depend on which of these effects predominates. 
tP 
Graph 2 shows the effect on the farmer' s reaction curve of an increase in P, that is, 

in a strengthening of the farmer's property rights to land. The comparative statics have 
shown that trus change should lead to a decrease of the amount of v. In the graph trus is 
represented by an upward shift in the fanner's reaction curve as P goes from Pn to PI. For 
a given value ofs the farmer now prefers to offer less violence VI < Vn. 

The change in P also affects the squatter's reaction curve. According to the 
comparative static results the change in P has two effects on lhe amount of violence 
offered by the squatter. The first effect is the direct effect of making an expropriation less 
probable, wruch makes the squatters offer less violence. In Graph 3 trus is depicted as a 
downward sruft of the squatters' reaction curve, 50 that for any given value of v, the 
squatters will offer a smaller amount of violence, 5,j<So (where the subscript "dn refers to 
the direct effect). The second effect comes from the reduced amount of v which occurs 
due to the increase in P. In the graph this indirect effect is represented by an upward sruft 
ofthe squatters' reaction curve, so that for any given v the squatters will offer a higher s, 
5;>50. Depending on which effect is stronger the final result of the increase in P wiU be a 
lower or a rugher s, or no change ifboth effects cancel out. 
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Graph 2· Effect ofa Change In P on the Farmer's R~actlon Cur.e 

s 

v 

Graph 3 - Etfect of a Change in P on the Squaners' Reaction Curve 

v v 

The etfect of a change of C, lhe govemment's posltlon on land retorm. i: 
analogous to that of a change in P, since P and (j enter the farmer"s and squatters 
objective functions in the same way; as an exogenous variable atfecting the probability o 
expropriation. I~ The only ditference is that while an increase in P reduces the probabilit: 
of expropriation, an increase in G has the opposite etfect. Therefore. the etfect of o 

change in G on the amount of violence supplied by the farmer is unambigüously Fositiv~ 
The etfect on the squatters is to increase s through the direct etfect of making lncra mor 

1< To save sp3ce lhe compar:llive sulics for a change in G ~;II be discussed and nOl shown explicill\" . 
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sensitive to their cause, but to decrease S Ihrough the indirecl etTect which .:omes trom lhe 
increased violence from rhe fanner 

In order to delennine the etfecl of an increase in the price or'land Or! the amount of 
\iolence, equations (J 5) and (16) are differentiated \\ ith respec! : o 1_ ::.::~ the fo11o\\ ing 
expressions are obtained: 

~ = [(1- mB" L - C~][ -13, B] - [.8, B, L][ -( (- .8)(),] 

d. 'dell 
(::: 1 ) 

In equation (21) the tirst tenn in brackets is negative, from the second order 
condition to maximizarion, the second tenn in brackets is also negative, !:,e third tenn is 
positive and lhe founh tenn is neuarive Thus an increase in lhe value of land 
unambiguously leads to an increase in lhe amount of violence offered by the fanner. This 
is easily seen in the fanner" s firsr order condition ( 16). since an increase in L increases the 
~enefil of o tferi ng an additional unit of v 

The sign of (22), as in lhe previous case. depends on two differem effects. The 
increase in L increases the marginal benefil in the squatter's tirst order condition, 
(1-(3) O,L, leading the squatters to offer more violence. However. lhe increase in land 
value also led to a higher value of v and thus a lower value for ( 1-(3), \vhich decreases the 
marginal benefil and prompts a lower value of s. If lhe positive. direct effect of the 
increase in land value is stronger than lhe negative effect of a more aggressive farmer, then 
the increase in land .. alue willlead to a higher supply ofviolence by the squatters.l~ 

The final comparative static result examined is the effect of a change of the 
position of lhe couns K on lhe leveis of s and v. These effects can be obtained following 
lhe same procedure as above: 

(S r f3l.. B,L Ir f3".BL - c,~ / -1-f3,.A;B[ Ir -f3,.B. L I 
é1( = Iderl (27) 

t-l' [(1- f3)B ,J - ('~][ - f3'l.:BL] - [f3,.B. L][f3 ~ B, L] 

ae - Idetl 
(28) 

The expression in equation (27) is non-decreasing, which shows that as the couns 
become more favorable lO the squatters they wiU offer more violence. This happens 
because 13,,~O, so the increase in K increases the squatters marginal benefit in their first 
order condition (15), by making it less lik~ly that they will get evicted by lhe fanner. The 
effecl ofthe change by the couns on lhe fanner's supply ofviolence is not unambiguous. 
The sign of expression (28) is affected in different direclions by lhe change in K and lhe 

I~ The cffccts lhc changc in L and othcr variables cxamincd below havc an anaJogous cffcct on lhc 
rc:Jction curves 10 lhal c:1used by a changc in P. Thcse ctTccts \\ill nOl be shown graphicaJly herc . 
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chang.e in s .-\s can be seen in the tarmer' s tirst order condition ( I b l. an increase lfl K 
decreases the tàrmer's marginal benetit. since 0,,,:::;0, but the accompanving decrease III s 

increases the man!lnal benetit thoul!h 8 The tinal sil!n oI ~ \,,111 depend on \\hich etfect 
- - - cK 

predominates It is interesting. theretOre. tha1. according to the model a change that 
makes the courts more responsive to land retàrm and squatter's rights, will nar only 
increase the. amount of violence from the squatters, but may also lead to more violence 
Irom the tàrmers. leading to an overall increase in violence. a result opposite to that which 
was intended by the policy change. Table 2 summarizes the results of the comparative 
static results 

Table 2- Determinants of violence 

Parameter Effect on vlOlence by the Effect on 'Ilolence by the 
fanner squatter 

Propeny Rigl1tS: P - ... or - I 
Gov. 's PosltlOn: G ... - or-

Land Value: L + ... or -, 
Coun's Position: K + or- ... 

Section 4 - Empirical Tests of the EfTect of Policy on Rural Conflicts 
The model of rural conflicts presented in the Section 2 and the analysis of the 

etfects of changes in the policy variables in Section 3 provide some implications that can 
be tested in order to determine if the model is a reasonable representation of rural conflicts 
in Brazi!. Alston et. aI. (1997) used data at the municipio levei for the state of Pará for 
1985 and found strong evidence in favor of the model. 16 In particular it was found that 
there was a positive relation between changes in land values and conflicts, and a negative 
relation between both the levei of property rights security and the cost of violence and 
conflicts. Given the cross-sectional nature of the data used in that study and also the fact 
that the data involved only one state. there was no way to test the etfect of the 
govemment's will towards land reform, variable C, which is a key variable in the mode!. 
In this paper we will use data at state levei for ali Brazil for eight years (1988 to 1995) in 
order to test the model's prediction, with special emphasis on the etfect of govemment 
policy on conflicts. This data is particularly well suited to test the model because it 
involves the late eighties and the nineties, the period when the strategic use of violence by 
squatters became established, The data will be used in two ways; firstly a causality test 
between rural violence and G will be performed and then a panel data regression will be 
run explaining conflicts as a function of G, P and L. 

16 Whereas [hat paper was more interested in lhe property rights and conflicts in the Amazon, [his one 
uses data for the emire coun[ry. 
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Recall that in section :2 we modeled .... iolence as increasing the probabilitv lhat 
INeRA ~ould expropriate an invaded farm. f:)~ () Because expropnations are usually 
lhe tirst step towards a settlement project. this implies a causality from contlicts to 

settlements. On the other hand. Section 3 showed that an increased levei of govemmental 
etfort towards land reformo which can be proxied bv the number of settlements being 
implemented. may increase the probability or expropriation The posilive correlalion 
coefficient between conflicts and settlement projects is 031 and provides some empirical 
suppon for the view that the net effect of the govemment' s land reform project is to 

increase violence. 17 The tirst direction of causality comes from [NeRA responding tO 

contlicts by initiating more expropriations and subsequently creating settlement projecls 
The second direction comes from lhe reaction of squatters to the increase in the nUl11ber of 
settlements. Settlements that result from .... iolence signal to potential squatters that thev 
can increase the probability of an invasion successfully turning into a settlement project by 
engaging in more \;olence. 

In order to investigate more formally the two way causality between contlicts and 
settlement projects. we performed a Granger causalitv test The definition of causalitv 
used in this test is lhat variable x causes variable y if taking account of past \·alues of x 
improves the predictians for y.1~ Table 3shows lhe results In the first column contlicts are 
regressed against lagged conflicts and lagged settlement prajects. The test rests on the 
statistical significance of lhe lagged settlement project variable. 1 f it is statistically 
different from zero, then we can infer that settlements "Granger-cause" contlicts 
Likewise in the secand calumn settlement projects are regressed against lagged projects 
and lagged conflicts, with the significance of the lagged conflicts variable detcrmining 
whether conflicts "Granger-cause" settlement projects. IQ The results af the test using bath 
one and twa lãgs indicate lhat wé cannat reject the existence of Granger causality in both 
directions between conflicts and settlement projects. zo This resuit is consistent wilh lhe 

I' The corrclation is S\.:UiSlic:llh· differcnt from zero aI a 1% 11:\c:1 of confidence. 
1i H:ln"cy (1990. p.303-305). More precisely. cusal11y from x 10 y is infe:rred 10 c:xm "hen la~ge:d \alue:s 
of x, have e:xplanalory powe:r in a rcgression of,·, on lagge:d v:llues ofy, :lnd x,. 
19 Bcc:tuse lhe: dau consists of a p:me:1 of 27 SUles for mnc yeal'S. wc c:stirnaled lhe coc:fficicllIs usi ng :I 
pooling lechnique: lhal taltc:s inlo conside:r:uion lhe: po5sibly cross-scctionally hCleroskedasllc :lnd limewise 
:luloregressive: nalure of lhe: dau. The: estirrt.3lion me:lhod used W:lS lhe: Pool comm:lnd of SHAZA..' ... t 
ve:rsion 7.0 economc:tric software. which uses lhe: pooling lc:chnique: describc:d in Kme:nu ( 1')86. SC:Clion 
12.2. pp.616~25). In c:sscnce: lhe: me:lhod pcrfornlS:I double: Il':Jnsfol'l'n3lÍon oflhe: \·ari:lbles in orde:r 10 

correct first for aUloregression. :lnd Ihe:n for hele:roskc:dastieity. 
:o Onc import.:llll issue: in a c:lusaliry lest is how 10 decide lhe: numbcr of lags 10 use. We perforrned lhe: 
1c:stS with I 1ag (columns I and 11) and wilh Iwo lags (columns 1lI and IV). Bc:c:Juse wilh I:\·c~· :ldditional 
lag we lose an obsc:rvaúon. and bec:luse we: only have: 9 lime-seric:s obsc:n·:llions for C3ch stalc:. :lddíng 
more lags would reduce lhe powe:r ofthe: Ic:st signific:muy. The: v:llue: oflhe Schwartz crile:riOn. freque:nlly 
uscd 10 select the number of lags. is presenled in T:!ble: 3. The: spc:cificalion lhal minimized lhe: Schw:lrtz 
erile:non in both QSCS was lhe: use of two lags. The: resull5 were robust lO lhe use of one OI' two lags. 
Given lhe: sl'n3111ength of lhe: time-seric:s. we: could nOI use uml-rool lesl5 lO delermine: if lhe series :Ire 
stationazy. howeve:r. pcrforming the lest on first-diffe:rencc:d dau did nOl aller lhe: rc:sults of lhe: hypothc:sis 
lest . 
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predictions of our model: contlicts increase settlements via expropriations and settlements 
increase contlicts:: 1 

Table 3 - Granger Causality Tes( 

Gl"angcl" Causalitv Tcst hc""ccn Settlcment Pl"ojcct~ and Conflicts 
Dcp. Variable I II li! , IV 

Confliel, PrOjCCIS, Confliel. PrOieclS, 
Confliel"JI 0.671 o.oso 0.606 I -O.IJ~ 

( 16.19) (~H5) (I} 11) ! ; 1.(4) 
Contliel,.: () 132 , 

"J.O~<} , 
(2.26) i 10725) 

Projccls, .1 U.5~6 -{UJóO U.261 I U.120 
(525) «()9S) L!.(5) I (531 ) 

Projects..: -{).IH7 i .. )023 
( 1.86) 1 ( 112) 

Constam 2.H89 2.7~.'i 

I 
:>.36~ i ~.9H~ 

(~:\8) (6.76) (5.16) i ( (29) 

N 216 216 IH9 I 189 
Sehwanz Crit. 06525 0.6071 0.3133 I ti 2771 

F-sul. for li. 5.25 ~.85 3.03 I I~.II 

H., Proi. ~ Conf. Conf.~ Proi. PrOl. ~ Conf. I Conf.~ PrOl. 
Dccision Aecepl·· Aeecpt·· Aeccpt· I Aeccpl·· 

Esumated as a poolcd cross-scction timc-scrics of 27 statcs from 19H7 to 1995 (scc SHAZAM Uscr" s 
Rcfercncc Manual Vc/"Sion 7.0. 1993. pp.241-250). LC\'cls of signific:1ncç: 1%··. 5% •. t-ratios in 
parcnthcsis. 

The tàct that there seems to be a causal lini< from contlicts to settlement projects is 
straightforward and is generally recognized by ali parties involved. However. the 
existence of a causal link from settlement projects to conflicts is not that obvious. It 
indicates that an increase in the etfort by the govemment towards land refonn_ within the 
current land policy parameters of expropriation and settlement. contributes toward an 
increase in the number of conflicts. This is c1early not the etfect intended by the 
govemment. who is presumably responding to contlicts in arder to reduce the amount of 
,,;olence. The problem is that for every contlict extinguished by an expropriation and 
settlement project. several other conflicts may arise spurred by the demonstration etfect of 
the success of the earlier invasions. Although the govemment now seems to be aware of 
this unintended consequence ofits land reform policy, it has been politically constrained to 
continue in this same track. Halting the current land retonn program ar substituting it for 

:1 The model prediets an ambiguous effcct of (j on squaller violenee and a poslu"e effcct on famler 
violence. The final effect could lherefore go bolh ways and IS all emplrieal issue. SOle ho\\e\er lhal lhe 
direct e(fcct of (j on the squatte/"S is positive and thc IIldirect c(fcct negau\·e. II scerns rea50nable to e:'\pect 
the dircct effcct to outweigh the indirect effect 50 \\e e:'(pcct lhe o\cr.lll effeet of (j lO be posltive . 
Unfonun;llel~' our data do nOI allow us to scparale .ç [rom I' 
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anolher program \vithout expropriations could lead to claims lhat the governmem \\as 
taltering in its resolve to go through with a land reform ~~ 

In order to funher test the model of rural contlicts the state le\el data \,as used to 
run the following regression' 

((II//1/CI" /3fJ li, Sel/teme/lls" /3.' /'nu!" . /3.; /.LlIIfIlIlJia" l:" <::9) 

The panel data mcludes 22 states and the years from 1989 to 1995 :.'~. The 
\ ariable (·ollflic.:/s is the number of contlicts per hectare of agricultural land in state I at 
\ ear I. and it represents the combined etTect of s and I'. The Sl!u/emelll \ ariable is the 
1umber of settlement projects per hectare in state I at year /- f This \'ariable \Vas lagged 
vne \ear io avoid problems of simultaneity \vhich was shown to exist above Because a 
5ettlement project signals to other groups of squatters that I:-':CRA may respond to their 
jemands if they are able to pressure it sufficiently, it is reasonable to assume that the etfect 
of settlements in one year may carry over to next year. The number of settlements acts as 
a pro:-;y for the govemment's etfort towards land reformo vanable (;. and, as mentioned 
:lbo\'e it is expecled that this vanable will have a posilive effect on contlicts as long as lhe 
direct etfect on squatters is larger lhan lhe indirect effect. 

The effect af land prices on contlicts should also be positive if the direct effect on 
squatter's outweighs lhe indirect etfect. There are a couple af problems, howe\'er, in 
estimating lhe effect of land pnce on conllicts. In crass-sectianal data the estimated 
coefficient may be captunng the fact that the more frontier and less developed states tend 
to have more violence that the older and more central states. In time-senes data for a 
same state this would not happen and the coefficient would capture the dynamic 
relationship between these variables. which we expect to be positive. Given that we are 
using panel data both forces are at work. In the results presented below we show the 
estimation of equation (29) first using only Sel1/emel1ls and Prices as regressors. Then we 
add the variable Lallfimdia which is the percent of the agricultural land in state i that is 
classified as a latifundia by INCRA and thus subject to expropriation. This variable 
captures the levei of propeny right insecurity in a state and represents variable P. The 
inclusion of this variables controls for the stage of development of the land in a state and 
should therefore remove that influence trom the etfect of price on conflict. 

A second problem with the land price variable is that it is potentially endogenous 
since a high incidence ofviorence in a state may decrease the value ofthe land. In order to 

:: In Ma:; of 1997 the go ... emment put together a commiuee of l:lIld policy spccialists from various scctors 
of sociely 10 elaborale new guidelincs for ils land refom1 and supposcdly COm:c1 some of lhe problems lhe 
currenl program is facing. 
::J Thcse were lhe \'ears and SUICS for which ali variables were a\"ailablc. 
:. The arca of agricultural land is taken from the 1985 agricultur.li census by IBGE and is uscd to 
lransform Clln!1icl. Se/llement,~ and (redil (to be discussed below) into per hccure "alues. since there is 
nOI ycarl:; arca dau available. In order to makc lhe unils of lhe Cvnjlicl. Se/llemenf and Príce data more 
managcable lhe:; were. respccti\'ely, multiplicd by 10.000. multiplied by 10.000 and di\'idcd by 100.000. 
The Pricc data is fram Fundação Getúlio Vargas - Centro de Estudos Agrários. Thc land prices and credil 
data are values per hect:lre and have becn set át December 1993 Cr$ using the IGP index of FGV The 
conflict data is from the CPf - Pastoral Land Commission - Goiânia, yearly repons. The settlemenl data 
was obtained lhrough personal correspondooce Wilh INCRA in Brasília. The Lafdundia variable is fram 
INCRA I\ln, lndic::ldorcs B:isicos. Brasilia . 
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tind consistent estimators if Prrce is in fact endogenous. \ve estimated Pr:ct! as a function 
of the 'amount of rural credit granted to each slate In each per hectare or' a!.!ricullural land 
and included state dummies to capture lhe ti"ed effects of each state.:~ :~ -The estimated 
Príce is lhen used in the place of the original land price data 

Table 4 - Descriptive Statistics for Conflict Regression 

Variable Observs. Mean Std.Dev. Minimum Maximum 

Conflict 154 0.181 0.252 O :.231 

Settlement 154 0.031 0043 I O 0.313 

Pnce 154 2.57 2065 0.113 Q94Q 

Price (Estimated) 154 2.57 1857 0.239 6075 

Latifundla 154 0605 O 147 0300 0.840 

Table 5- Regression Results for Estimation of Conflicts per Hectare 

Estimation of Numbcr ot Conflicts per hectare 
Panel Data - 22 ~tales - 7 Time Perillds 

Vari:able I 11 111 

Settlemcnls 0.71 0.94 0.94 

<4.S,}) (5.89) (5.39) 

Pricc O.O()~ 0.03 0.03 
( 1.51) (4.5R) < 4.40) 

ulifundia O.H O.JO 

(5.36) (4.43 ) 

Conslant 0.1) -0.13 -11.12 
(lU,;) (-2.73) (-2.24 ) 

Busc R; o. o~ o 20 017 

Descriptive statistics tor the variablcs used in the estimation are presented in Table 
4 and the regression results are shown in Table 5 Column 1 in table show the results 
without /.ariftllldia. The number of settlements per hectare in the previous year has a 
positive and statistically significant (at 1 %) on conflicts The value of the land has a 

:< 5.:\'cral sludies 011 land prices iI\ Brazil have found llul lhe amounl of credil is lhe \anable which bcsl 
e.'\plaill pncc. Other \'ariables \\ hich IhcorclÍCllly could e.\plain land priccs. such as lhe relums 10 

3gncullurc and GNP groMh. havc only \\eal< explanalo~' power. The main reason for lhe strong 
relalionship bclween crcdil and land pricc is lhe facl lhal rur.ll crcdil has long bcen subsidizcd in Brazl\. 
50 lhe subsidy nalur.llly gCls capilalizcd into lhe value oflhe land. Scc Rezende. G.c.. 1982. "Crédilo 
Rur.ll Subsidiado e Preço da T.:rr.l no Br.lsil". Estudos Económicos. São P:lulo. I :!C!): pp. 117-138: and 
Br.lndao. AS. 19'J2. "Mercado dc Terr.l e Estrutur.l Fundi;iria". in Br.lnd5o. A.S. cd. Os Principais 
Problemas da Agricultur.l Brasileir.l: An;ilisc e Sugeslõcs. 5~rie P~'PE. Rio dc JaneIro. pp. 119-180-:--

:~ The adjusled R: in lhe OLS esumalion or f'ricl! IS 0.78. 
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POSili\'e etfecl of cont1iclS. however il is nOI signiticant aI a 10°/
0 le\'ei of conridence 

Ho\\ever. as shown in column [I. once \\ e control lor lhe levei of propeny rights security 
in the state. by adding Ll1tJ(iIllJ/Q. the \'alue of the land becomes significam at 10ó 
\ loreover. the Lal/f1I1lJw variable is also posilive and stalislically significant aI a I % levei 
ot confidence. indicaling lhat P does in làct have a positive etfect on violence. The R: in 
lhe regression are relatively low. indicating. JS one would expect. lhat lhere are several 
olher variable not included in the specifications which atfect the levei oi violence, In 
C olumn 11 I the estimated Price is used in place of the actual price and it is found Ihat the 
results are essentially the same, 

Section 5 - Concluding Remarks 

These results in the previous section provide strong suppon in favor of the model 
of rural conflict presented in this paper as a good representation of determinants and the 
workings of rural contlicts in Brazil. The variables Seuleme/lls, Price and l.allfllllJia are 
reasonable proxies for the variable C. I. and P. for data at state leveI. These are key 
variables in lhe model and the results nOI only show lhat they do affect rural vio[ence. as 
predicled by the model. but that also that the direction of their influence is such that the 
direct effect of a change in each ofthese variable outweighs the indire..:t etfe\:t. In lhe case 
of G. for example, this implies lhat for our sample, an increase of lhe govemment's effort 
towards land reform led; (I) to more violence from lhe fanners. and (::) either to more 
vio[ence from lhe squatters or to less violence but not enough to counter lhe increase in 
farmer violence, Therefore. as far as its goals of reducing lhe amount of rural violence. 
the government's land reform policy is having the opposite effect to lhat which is 
intended. Although the more central goal of land refonn is to reduce the extremely high 
leveis of land ownership concentralion. this may not be achieved if the efforts in that 
direclion have lhe unintended consequence of inducing more violence. The govemment 
may therefore need to find a new model of land reform which is able to pursue this latter 
goal without pro\iding incentives for more violence. 

The results a!so suggests another way in which the govemment's agricultura! 
policy inadvertently leads to rural violence. Since subsidized rural credit leads to an 
increase in land prices (see footnole 23) and an increase in land prices lead to more 
violence. this po[icy may be having an unwanted effect on rural violence. It is intuitively 
c1ear that the potentia! for rural conflict is higher when the possession and ownership of 
the land is a necessary condition for access to subsidized rural credito ~ote that lhe fact 
lhat the credit is subsidized may make it attractive even for those who do not intend to use 
the [and and will chose to leave the property idle and thus subject to invasion. This is not 
to say that rural credit may not be a useful instrument for agricultura! policy, an issue 
which we do not address here, but it does imply that when considering the use of 
subsidized credit the effect on rural violence should be explicitly considered and if possible 
mechanisms should be introduced to break that link. 

Another unintended consequence of govemment land reform po[icy which is 
suggested by the results in trus paper is to lead to more deforestation, panicularly in the 
Amazon region where one of the main ways to avoid being invaded is to clear parts of 
your farm. When' the threat of invasion increases a landowner may opt to clear more than -
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heishe would if property rights were secure. Therefore. any action by the govemment 
which incr:!ases the amount of violence. though increases in either G ar L ar decreases in 
P. will also potentially have the etfect of giving incentives for clearing of farests. 

Although we do not have systematic data in arder to measure the extent of this 
etfect we do have evidence that the link does exist. When \\ie surveved farmers in 
Parauapebas in November 1996, INCR.A statf were present in the regian to "regularize" 
several fanns. that is. straightened out their tenure situation :-.tost of the ràrmers in this 
region did not have title but had been on the land for over 10 years. Typically onJy a small 
fraction of the land had been cleared. !NCRA regdarized ali the farms that had been 
invaded. Each fanner was allowed to purchase the cleared area plus I 5 times that 
amount. Squatters were settled in the remaining land or moved to other land if not 
enough remained. The farmers affected viewed this process favorably, as long as the price 
of the land was reasonable. because it not onJy allO\ved them to finally get title but it 
solved their problems with the squatters. One consequence of this policy, as we 
discovered upon surveying both some ofthe regularized fanners and others which had not 
been invaded, was to give a strong incentive for clearing. Those which had been 
regulanzed admitted to clearing prior to [NCRA' s visit in arder to increase the area they 
would have titled in their favor. and many who had not been atfect stated that they would 
clear for the same purpose since they also e;<pected to be regularized in the future. 

The general insecurity of property rights to land in the Amazon in itself is a cause 
of deforestation, since landowners ofien c1ear parts of their property to preempt an 
invasíon by squatters. Since clearing is seen as beneficiai use by r.-:CRA. it reduces the 
probability of an expropriation and deters squatters. The rules of the game. as described 
in the introduction and formalized in lhe model, therefore provide incentives for 
deforestation. Furthermore, this paper has shown that several other policy actíons by the 
govemment may be adding to those incentive. By creating more "iolence they increase 
the threat ofinvasion and give the landowners further motive to c1ear . 
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