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Institutions are expected teliver andenforce property rights, controlling
uncertainty, facilitating transactions and triggering development. This
paper focuss on the relation betweerpublic and private production of
property rghts with focus orprivate costs of producing property rights in
developing countriesd hereduction in transaction costsdependent othe
competence of existing institutionssopply andenforce propertyights.In

this study, e institutional strucire of property rightss approacheas a
continuum variableDeparting from Barzel (2002)gants are expected to
engage in formal contracts when legal rights are defamedenforcedand
they adopt reputation mechanisms wipgaperty rights are nqtrotected

In addition we define theritical level of protection that represents a limit
from whichexchanges will take place.

This paper explores the circumstances where agents engage in costly
production of rights in addition tcstate andreputation mechasms; it

elaborates on the conditions when private investments to produce property

! For the helpful comments and access to data | am indebted to Attorney at Law Marliete Ribeiro Martins.



rights are observed. Through a case ly@mms of property of natural
resourcesllocated to thsocicenvironmentatertified forest produadin in
the Brazilian Amazon basirthe studyprovides evidences of private costs
of production ofrights. The results show that if soiptimal delivery and
protection of property rights by the state are obsenedate agentsnight
find incentivesto make specific investments in order gooduce private
rights. This finding amplifies the new institutional economics viehich
states that irconditions of weak enforcement pfoperty rights private

agents are not expected to makecific investments.

1. Introduction:

The e&onomic theoryof property rights has showsignificant progress in
recent yearsThe definitionand protection of property rights provides the
foundations to the analysis of the institutional structure of production. Both
public and private mechanismgrovide the framewark that defing,
protect and enforceproperty rights The theory states that the institutional
structure of property rightsaseffects onthe costs to carry transactioasd
makes possible the analysis of regularities observed in institutional
arrangerants of productionln cases wherproperty rights are not properly
defined, the theory predicts that value will be dissipated value adding
alternative arrangements might be adopted. If the state provides enough
public goods in terms of progg rights delivery and enforcement serviges
then transactions will be made anbntracts will be used to reassign
ownership (Barzel1997.p.1¥. The existence of margirthat remainin
public domain motivat® the capture of valueln caseswhere the
institutiond structure of property rights des not emergebased on state

enforcement transactions csiill be observed, bt a higher costnlsuch

2 Barzel,Y.1997.Economidnalysis of Property RightsCambridge Wiversity Press.161pp.



case suloptimal economic performance is expected, alignedsub

optimal institutional arrangements

A case of digpation of social value due to the lack of definition and
enforcement of property rights is observed in the Brazilian Amazon
frontier. Previous studies have shown that the governhesdonsistently
failed in offering property rights in the form of landtles (Alson, Libecap
andMuller. 1999°. The exforcement of existing titles is imperfeesulting

in an institutional trap frequently leading to violent conflicts (Alston,
Libecap and Muller. 1997) New andmore efficient institutions dichot
emerge,since political groups reveal the preferences for the existence of
margins in publicdomain.Naive interpretation athe institutional solution
suggests that simple remedy to the problenhésassignmendf property
rights in the formof land titles as the way to trigger developmenihis
view, as proposed by De Sof@000° is incomplete and ignores tHact

that exising titles can represent low or no réadal property rights, in the
absence of enforcement mechanisie suggest thathe quality of the
title is a relevant variableo explain the institutional structure of

production

The structure of property rights in areas agriculture and economic
frontiersis a réevant case to be studiethe Amazon forests particularly
a sensitive issue, giueits importance of natural areas of forastface of
existing global environmental problems, and also due to the fact that so far
no solution has been detected to control the deforestation pribetbss

reached 18% of the total original ate&ligh valued natural resourcesffer

3 Alston, L.,Libecap,GD.,Muller,G.1999. A Model for Violent Conflict: Violence and Land Reform
Policy in Brazil. Environment and Development Economics 4835

“ Alston, L. J., Libecap, G.D and Muller, B.1997. Violence and DevelopufeRroperty Rights to Land
in the Brazilian Amazon. In Drobak, J.N. and Lye J.V. C. editors. The Frontier of New Institutional
Economics. Academic Press.

® De Soto, H.2000.The Mystery of Capital. Basic Books. NY.275pp.

® See the Final Frontier in The Huamist. April 20, 2007.



incentives forappropration of marginsthat arein public domain.At the
sametime international agencigsuchas the World Bank, pyiressure for

an upgrade in the institutional structure of property as a way to preserve th
existing natual resources, particulariyn the Amazon forestThe intense
rate of deforestatiomn the Amazon forest is the result of the capture of
such marginsThe observation of the real world situation skothat the
weak definition and enforcemenf property leads to the exhaustion of
natural resources and to high transaction ctisédso suggests that a lot of
effort was placed on land titling, when perverse incentives result from
margins in public domain that are related to illegal logging itireores the

land valuebut considersinsteadthe value of the forest placed on the land

Most of thesuccessfutases presented in the literatofenatural resources
presrvation are related tefficient allocation of property rightbased on
formal and informal mechanms Cases of successful exploration of
common pool natural resourcae observed and explainkdsed on social
norms (Ostrom1990Q’. Pervase cases are not common subjecrudlysis,

but under the lenses of historians. The literatdi@ not explore the
situations related to failures in the definition of property rights. The
problem of exclusion and the use of fotoeenforce property rights ledd

the theory of the states stated by Barze2Q01)°. However there are many
cases ofailures of the state to exercise the monopdlyse of power and

to deliveran institutionaktructure inscale- efficient property rights.

This paper elaboratesn thefailures in the definition of rules to protect
property rights. Particularly the papaddresses a case where social norms
did not emerge and the state did not deliver nor protect the existing formal

structure of property rights. In the absence of legal or social norms,

" Ostrom, E.1990. Governing the Commons: The Evolution of Institutions for Collective Action.
Cambridge University Press. 280pp.

8 Barzel,Y.2001. A Theory of the Stat&conomic Rights, Legal Rights, and the Scope of the State.
Canbridge University Press.



contracts are difficult to enforce, and transactions are precluded.
Surprisingly sometransactions are still carrieaut and production efforts

are sharedout d ahigh cost to the players.

The present study presents and explores twaceqs related to the
definition and enforcemerdf property rights. Firsit exgores the concept

of a continuum index ofroperty rights enforceemt and relates to the
critical limit of protection sufficient to provide incentives to carry
transactions. Second, the paper addresses the issuecbhbéinisms of nen
reputation nature of privatproduction ofproperty rights,in addition to
imperfect state mechanismsThis represents a relevant case where low
public enforcementand no social mechanisms, inaing reputationare
observedThe paper shows that privatestly production of propeytrights
takes place ifprivate agentgxpect thanstitutional structureo improve in

the future with effect on the value of resources

The study is structured as follows. In part two the theoretical structure is
presented rooted in theaysis providd by Barzel (op. ci}, and expands
the analysis offered b&lston, Libecap and Muller(op. cit). The model is
rooted in the concepts ofa) index of expectedproperty rights, b)
institutional structure of property rights based on the State, sociatseffec
andc) private production of property right®art three prests the case of
theBrazilian Jari project, which is the larger production area in the country,
located in the Amazon regiomdentifying different levels of protection of
property rights ofland observed and tharivate costs incurred to protec
property rights Part fourrelates the quality of property rights with the
strategies in the form of the observedtitutional structure of production
carried bythe company. Part five concludes wit the analysis of the

observed resultgnder the lenses dii¢ model developed in part two



2. Institutional Structure of Property Rights.

The literature ofeconomics of property rights states that #nehitecture
embedded in the contracting procespehdson the institutional structure

of property rightsSociety iswilling to spend resourceasa collective action

in orderto protect the existing structure of property righising the state

the most importannstitutional machinery with this objeus. If the state is
absent not supplying public goods designed to supply and guarantee
property rights, other private mechanisms are expected to be adopted. In
order to carnyutthe necessary transferences of property rightsrealize
transactionsecanomic agentsdefine the internal ganizations of firms,
which differ according to the institutional structure where transactions are
expected to be carriemlit as well as the form of the contractual relations to
support cooperative production efforts, amgoseveral firmsJensen and
Meckling (1979, apud Eggertsson,199026° consider that production
functions depend on the structure of property rights, and Eggertspon (
cit.) proposes a model that linkee external rules of the gante the
internal g@vernance mechanismseen as the choice of internal

organizational forms.

Libecap 003" statesthat property rights must be clearly specified and
enforced to be effective, and the degree of specificity depends upon the
value of the assebwered. Additimally, Barzel (2001,o0p.citelaborates on

the role of the state, in terms of exercising the use of power in ordéeto
guaranteg and enforcexisting structure ofproperty rights. Expropriation

of property rights by the state is controlled by costhective action as

well as the distribution of property rights among social growgsich

° EggertssonT.1990.Economidehavior and InstitutionsCambridge Surveys of Economic Literature.
Cambridge University Press.

19| ibecap,G.D. Contracting for Property Rights Property Rights: Cooperation, Conflict and Law. Ed.
Anderson, T.L and McChesney, F.S.2003. Princenton University Press.



explains path dependent changesl the difficulty to change institutions

towards socially efficient structures

Libecap 0p. cit.) presentedlements that affeché relocation of property
rights, namely; size of the aggregated gains, the number and heterogeneity
of parties, information costs, distribution elements, and the physical nature
of the resource. The outcome of the model is that the structure of property
rights offers incentives for private parties to make specific investnents
new institutional arrangements of higher valudowever the new
arrangement might not be feasible depending on the size of aggregated
gain, number and heterogeneity of partiesprimfation costs, distributional
issues and the physical nature of the resoMiteedo not expect to observe

investments if property rights are not defined and assured.

Barzel @003 explores the informationelements, proposing that
measurement costs of mgaction dimensions create conditions for
appropriation of value that remains in public dom&ie. defines legal and
economic rights, making ownership a less categorical concept (p.53) and
also provides a clearcut definition of transaction costs as beiribe

resources used to establish and maintain economic rights.

The conceptprovided by Libeap, Barzel ath Eggertsson are k&fements

to the analysisto be developed in the context of this stuayamely
economic andegal rights, internal structuid the firm as a response to the
external institutional environmentand persistence of swdptimal
institutional arrangement§his paper presemtan argument based in the
interaction between state, social norms and private strategies in defining the
institutional gructure of property rights and applies tlagional to interpret
private strategies where private agents engage in costly production of
property rightsin the presence of weak institutional property rights

structure The outcome indicates that evarthe presence ofieak property



rights institutional structureprivate agents mightengage in costly

contracting.
The model develops as follows:
Consider an index of property rights(PR)ranging in the interval,

0<PR<1.PR=1represents a totally seeuand enforceable sdtion The
opposite situation is of PR=0, representing the case of uncertain ahd non
enforceablenstitutionalstructureof property rightsFigure 1 represents the
basic model, where A, B and C are the effects of the @3fesocal norms

(B) and individual strategig€C) to create ad protect PRtherefore:
PR=PRat+ PRb+ PRc.
<insert figure 1 here>

The state supplies formal titlethe institutional structure tcsettledisputes

and enforce theexisting formally recognizedpropety rights Social norms
adda complementary mechanisand function in smalind homogeneous
groups based on reputation and social penalties for transgressors. Finally,
individual agents also act to create and protect rights, adding a third
element, wbsecharacteristic is being informal aratt in smalland local
scalein absence of formal institutions as well as social mechanikns
expected that PRa) functions insituations where scale economies exist to
supply and enforce PRnd thesocial valueof a particular institutional
arrangementelated to a given structure of PR is large enough tofyusti
public expenses related to enforceménis the case of the structure of
formal judiciary, courts and police, international rules arlder similar

mechanisms The effective enforcememffort to guarante¢egal property

" The concept of an index to represent the strength of property rights institutional structure was proposed
by Araujo de Carvalho, E.R.2006.Custo de Medida, Padr8es e Integragdo VehizaDissertation
presented at the School of Economics and Business of the University of S&do Paulo.



rights is dependent on the political process, subject to capture mechanisms

and institutional failures.

The parcel of property rights dependent on social n&R) is related to
reputation mechanisms and is effectivenomogeneous groups local or
global naturethat sharethe same beliefsand accept tacit enforcement
mechanisms Local social rules are relevant to explain institutional
arrangements baseoh collective action mech&ms such as tlose in
traditional societiesas explored in Ostrom (op. cit) aml Williamson
(199)* in dealing with ethnic homogeneityif formal and social
mechanisms are not sufficient, thprivate enforcement mechanisms are
expected to be adopted.hi§ parcel is represented WR(c), where
individual strategies of firms and individual agents are placed in order to

protect property rights that are not affected by A and B.

Contrary to the traditional property rights mtgjewe admit thaprivate
invesmentsare possiblevhen PR(a) and PR () are small.The role of
expectations of future improvements in the institutional environment is
relevant. It signals future value increase in resouarebs mightmotivate
agents to engage in temporary efforts tonsigthe private domain.To
illustrate such a situation observe figure \Bhere CR represents #h
minimum index of PR that offers incentives for cooperativedpction
effort. In a situatiorof weak institutional structure, area C adds to A and B,
to reachCR, triggeling economic exchangé&his approach admits that part
of PR still remains in public domain, yeit is possible to observe
production effort.Costs to produce PR(c) are subject ¢als effects, and
are exemplified byrivate investments placed offer signals to agents that

intend to capture unprotected margins.

<place figure 2 about here>

2\illiamson, O.E.1991. Strategizing, economizing and economic organization. Strategic Management
Journal. Vol 12:754.



Private incentive to engage in costly production BR(c) derive from two
main sources. First the expected future flow of wealth generated from the
activity, if the expectegresent values larger than costs incurred in PR
protectionincluding the value captured by free ridérSecond is the case
of expected future institutional change, where(BRs expected to become
responsible for a large share ofetliotal property rights institutional
structure. Thiscase relates to what Olson (1985defined as a market
augmentng institutional change In suchsituation even if total costs are
larger than benefits under the existing PR reginagents behave
stratgically offered signalsto shape expectations of futunestitutional
changs that enhanceprotecton of property rights Efforts, and costs,
related to the areas A and C must be interpreted goint costs of

productionandenforcement oproperty righs.

Some of the literater stressesthe supply of property rights in the form of
formal titles of propertyleaving the costly public enforcement out of the
analysisor giving less importance to this variabés observed in De Soto
(op. cit). Figure 3 presents a case where institutional changes that
increment the state efficiency gupply titlesof formal prgerty can be
ineffective if enforcement effortare not placedn such cases A+B+C just
changethe proportions but do not reach the mmum levelof CR to

trigger investments.
<place figuire 3here>

So far we have argudbat private investments in production result fram a
adequate structuren incentives praded by the institutional property
rights regime. We havalsostresed that even in cases whéoemal and

informal institutional structure of property rightareas A and Bilo not

3 These arguments permit to dertestable hypothesis about expeuus in PR €), as a response for
signals of future enforcement of property rigl@gases of credible state reform are susceptible for
analysis.

4 Olson,M. 1965The Logic of Collective ActionCambridge, Harvard Univeitg Press.
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reach a minimum index of protection to triggavestnents private
engagement in production can be observed, alwayhigharcost incurred

by private agentssince scale economies are expected to .eXis¢ last
relevant aspect related to observable investments placed by C is that the
investment itself fuations partially as a signal of private rights

enforcement.

The first hypothesidvased inthe model can be stated as: HIf private
production of property rigis amplifies the scope of A+B order to reach
the CRlevel, it triggers investmenefforts Thereforewe can observe
private investmeist in the absence of institutional structure of property

rights protection

A secondhypothesis derived from the model relates incentives for changes
in the institutional structure of productiod2: Combinations ofA, B and

C thatpotentially increases value might not agopted, if there are large
portions of property rights in public domaamd nterest groups that benefit
from this situation This might preclude modifications in the formal
structure of property ights or the improvement in the enforcement

mechanisms.

The case to be described in the next section illustrates the relation between
A, B and C,presentsfigures to approach private costs of production of

property rightsand discusssthe twobasichypotteses

3. Caseof the Jari Project: Economic Activity in the Amazon Region.

The case of an FSC certified sustainable forest management sheds light on
the issue of transaction costs and environment in Brazil. Orsa Florestal is a
forest management company Gfrupo Orsa in the Jari River valley

operating in Northern Brazil at the border of the States of Para and Amapa.
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The Amazon forest is not an empty area,itabas been many times
reported. There are 20 million habitants leaving in big cities, in small
communities along the rivers and some inlaageas The Braziian
government during the 60%as considered a strategic goal to occupy the
area by offering credit to implement large afpeestry projects, promote
internal migration to occupy public land andibu d Ttatsamaan i ¢ a 0
route, settling farmers in agnollas along the way. This development
model failedmainly due the lack of the necessary institutional framework
to give support to the evolution of economic activitiest some effects are

presennhowadays.

The largest agrindustrial project established in the region was an
integrated project to produce cellulose pulp based on eucalyptus plantations
in substitution of the natural forest. The project occupies ancaigiaally

of 1,734,606haof which 1,100,000 were of native forest. Only 20% of the
area can be legally explored but commonly squatters leeghli timber

exploration entethe area.

The history of Jari is reported by Lins (2081 he area is located in two

states in théNorthern partof Brazil, Amapa and Para, close to tharder

with Guiana He describes the origin of theimanoccupation by Indians

and the property was given by king Felipe Il to Bento Maciel Parente in

1634 The first organized economic activity was carried by Jad® de

Andrade, a immigrant from the state of Ceara that arrived in the Jari

valley around 1920. He bought the area from a local resident with products,

in a bartereeh an g e . As reported .Mepropertyns (op
title was seen adocumat of questionable valygust the recognition from

t he county i.iAndradenbéocamettlie lafgest ldvid owner in

Brazil andlaterbecame a membef theBrazilian Senate.

3| ins, C.2001.Jari: 70 anos de histéria. Fundacdo ORSA ed. 304pp.
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Around 1948 he left the region and moved to Rio de Janedndng sold

the land to Portuguese partners that amplified the economic activity with
the production otattle, loggingBrazilian nuts, and rubber. The area was
sold to aNorth American named Daniel Keith Ludwigho bought in 1967

an area of 1.632.121 ha. He made itwests in infrastructure, initiated

the production of eucalyptus and bought in Japan an industrial plant to
produce cellulospulp. The plant was built inside two large ships that have
settled at the margin of the J&iver, close to the place where difps the

AmazonRiver®.

Mr. Ludwig was suffering political pressure from the Brazilian nationalistic
military government. Then in 1980 he communicatedthe Brazilian
government thalhe hadclaims for the emission of titles of property of the
area in ordeto continue with the project. In 1981, after the industrial plant
had caughtfire, he left the project, replaced by a Braziligicoon, Mr.
Augusto Trajano de Azevedo Antunes, who had the control of one of the
largest mining economic group in the counifhis phase of the Jari project
was verydifficult, since the industry did not have enough logs to process at
full scale, and also because the new owner did not have real interest in
cellulose, but in the minerals present in the areddly 1997 a new fe

was reported at the plant. The debts with private and public development
banks hd become impossible to be handled and the project was basically
dead.

In February 2000, a Brazilian pulp and paper group offered a bid for the
company that was approved blye banks and government. Mr. Sergio

Amoroso, from Grupo ORSA bought the debt of the Jari project and
defined contractuallya payment schedule based on performance and the

wave of the debt after ten years of successful operation and payments. His

'8 The industrial plant left Japan February 1st, 1978 and arrivedJari after 87 days.
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offer induded to set aside 1% of total sales to be applied in social projects
with the local low income population, a practice that was already adopted

in other activities of the economic group.

The beliefs of the new owner, strongly biased towamtsossconomic
sustainability were thé&ey to there-negotiationof the projectwith the
Brazilian Development BankMr. Amoroso bought 1.734.606 hlaut the
property titles were composed by a large number of different documents of
uncertain origin and of questionableatjty. The recent history of Jari is
reported in Fisherral Zylbersztajn (2007).

3.1. Titling and Property Rights the Frontier

In order to implement a large development project based onfargst
industrial activitiesMr. Amoroso had to develop eaomic activities in the
large territoy based in formal contractual relations most of the time
associated with guarantees of propeHy knewthat insuch a large area
wereplenty of small occupantsguatters, long establishé&mily farmers,
and largeillegal timber exploration organizationgjthout any property
title.

The lack of supply of formal land titles has been detected by Alson,
Libecap, Muller (op. ci). as a source of violent conflicts in the region. In
order to understand the complex picttiat we face today, it is necessary
to report to the evolution of the legal institutions of property of land in

Brazil.

Since the Portuguese decided to colonize the new land, theflditaytugal
decided to segment the country in large areas that havedmeated to

entrepreneurs related to the oroyal

7 Fisher,R.M and Zylbersztajn,D.2000rsa Group: the challenge of sustainable deraknt in the
Amazon. Social Enterprise Knowledge Network Case Study Collection. Harvard University.
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hereditary settlementsvere createdand the property rights could be
transmitted to new generations. The independence of the country from the
colonial Portuguesewvas eached in 1822but the first Land Acf was
defined in 1850. Thereforimerewas a span of 28 years without any legal
norm to regulate transactions of lafdhis situation generated the practice

of informal occupation of land, basically by small subsistefarmers,

characterized by imprecise limits and no formal titles of property.

In 1850 the st& recognized the existencesdveral categories of property,
defined aspublic lands, occupied lasdoccupied land lacking some legal
requirement in order tgenerate the property title, and legal lands with
formal recognition of property. A frequent concept that appears in the legal
literature recognizes the cropping and usual place of living as signals of
property. The Land Act was the first norm created iBrazil and the
intention was to provide formal titles to land occupants of different
profiles. The idea was to maintain public land as so, in addition to register
all occupations opening room to create a market where property of land
could be traded. Thact settled the conditions to formalize the registers of
property, defined the concept of public lahdiefined the access to land
only through acquisition, made provisions to legitimate the previous
occupations and finally, created a public bureau torobttie public lands

in the country.

The aim of the act was to guarantee that only the State could transfer land
to private domain, either by acquisition of by formal distribution in
programs of agrarian reform. As reported by Lilla &datley (2005° the

actual presence of a land occupant in the area has historically been used as

a juridical argument to give support to the formal land rightst TEmal act

YFree translation for fiLei de Terraso.

¥ Pyblic land unregistered orazupied.

L jlla,F.C., Whatley, T.H.M.2005An4lise Juridica das Terras situadas staHo do Par. Report to Jari
Celulose S/A.
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distinguished property from occupaticend settled the conditions for the
registrations of lands private and public domain. Very relevant system,
that has no judicial validity but selweas a signal of property is the
Aparoqui al registrationso. Thi s i

Church in remote areas of the country.

The efforts to createredible institutions were ignaltdoy large part othe
owners of large areas. They just ignored the policy of land property
registrationand usually defined their own rules within the limits of their
domains On the governmental side the efforts evoltethe definitionsof

a Federative system of land registration. Basically each state in the country
had to consider the following aspects in order to supply a formal title of
property: a) effective ownership and proof of local residence, b)
demarcation ofthe limits of the property, c) absence of occupants, d)
complete proof of succession of previous ownee3, absence of
simultaneous precarious titles of property, and f) absence of litigaagal
provisions have been created to define the maximum silzamaf however

no clear interpretation exsstith respectto the number of titles that a

single owner caaayuire.

In this novel of legal requirements the conflicts about land ownership have
increased. In theountry of continental dimension, many statesued
precarious titleshathave been offered subject to future recognition. These
titles represented a weak indication of property but in many cases have
been interpreted as secure rights to support transactions. The nightmare was
completed when the Staof Par4 defined by decree in 1996 that all land
registers not formalized until December of 1996 have been declared not

valid.

3.2.Land Propertyat theJari Project

1€
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In face of the complex legal requirements to legitimate the land property,
the outcome is that most of land imemote areas of the country and
particularly inthe State of Paris subject to judicial contestation. The
requirements are very strict and based on complete historical evidences of
hereditary chain, size limitand alarge numbe of precarious registers
supplied by local counties, church and even false documents, made a very
obscure situation to define land propexdy an enforceable basi$n
additionto the long time that the state office (ITERP#kesto issue titles,

it is supposed to supply land titles in cases that fit the requiremimnds,

just add another dimension to increase the weak institutional structure.

Legal adiisors of Jari considered that%f the total area can be declared
legitimate and have a formal titiesuedby the State authority. About 22

are related to areas subject to problems of legitimacy and 39% of areas with
substantial problems have the domain formally recogaei Cetainly

this situation contrasts with the picture presented to Mr. Amond®n he

won the bid to carry on the recuperation of the Jari project.

Table 1 presents the recent situation of prgpgiies. From thedtal area
reported before, About 400,000 have been immediately requested by the
government to create two naturaéserves open to common pool
exploration of renewable resources. Another 229,000 ha have been
considered as legitimate status, and 102,600 are ditlpsblic land which
formal property can be transferred to the comp#mwyarea 0f500,000ha
remainswith uncertain status of property, with no legal enforcement and

therefore subject to illegal exploration of natural resources.
<insert table 1 about here>

The rext section connects the model presented in section 2 to the different
strategies adopted by the qoamygiven thedifferentdegrees ofjuality of
property rights
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4. Quality of Property Titles and Private Strategies

This chapter considers two main aspee€isst it associates the property
rights regime with the strategy adopted by the company. Satafigrs
some quantification of the privatieansactioncosts incurred by Jari to

protect property rights.

4.1. Strategies:

The area wheré¢he Jari project is |aced is represented in figure %he
property right associated to the area cannot be sdemnasgeneous. It can

be represented by five different situations, expressed as follows:

Area A: State guaranteed property titles, each with well defined origin and

fitting the legal requirements to define the property of the area.

Area B: Area with nativedrest with restrictions for economic activity.
State guaranteed property titles fit the requirements to issue definitive title

of property.
<place figure here>

Area C: Area inside the limits of Jari, with population mostly characterized
by internal immigant families of settlers without titles of property.

Area D: Area with native forest that $idbeen claimed by th&ederal

government for environmental reserve.
Area E: Areas under dispute with titles of uncertain value.

The different property regimes nmgsent the macro institutional status that
defines the rules to carry economic activity. Considering the model
presented in section 2, we expect the profile of economic activity to be

aligned to the strategies adopted by the company. Regular economic

18



activity is expected to be carried when transactions are guaranteed and

property rights index reach the critical limit.

Therefore,in areas A the company placed the eucalyptus plantations that
feed the cellulose pulp plant. The company depends on international
contracts that must be carriedt within reasonable guarantees that the area
can be explored. The production is ES€rtified, and therefore the status

of property is a necessary condition to obtain the certification and @arry
the transaction Propery rights are guaranteed by the state and no other

mechanisms are necessary.

In areas B, legal restrictions to end uses permit only few sustainable
activities to be carried, under strict governmental control. One possible
activity is the sustainable timbproduction based on the definition of &3
years production plan. In order to obtain the exploration right a costly
technology is adopted that basically defines the species that will be
harvested at an individual level. Trees are marked and logged based o
methods of minimum impact. A particular area will be visited again only
after 50 years. This project is also FSC certified and a mill has been built to
process the timber before it is shipped to European markets. The activity is
not at the core of the terests of Jari, but it has been left as the only legal
activity to becarried out and has the effect to signal the illegal loggers

about the proprietary status of the area.

Being a large area, it is subject to frequent invasions of illegal loggers,
generdéing private costs of enforcement based on frequent visits to dismiss
the trials of illegal loggers. In addition, the state regulatory organization
that issusthe production permits on an annual basis, did not perform in the
second year of operation. Sen¢here is a limited window of time to

process the timber extraction, given the regime of rain, the company had to

L Forestry Stewardship Council. (www.fsc.org)
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obtain a permit baseash a judiciary temporary decision. All signals are that
IBAMA acts politically, since they represent political grougssed against
large scale plantatioria the areaThere are evidences that the alternative
would be the increase of the illegal logging, as can be detected in areas

closeto but outside the Jari project.

The activity is based on legally enforceah®ms;however the presence

of governmental agents to monitor the activity is very loose. The agents of
IBAMA are in small number and have no resources to monitor the large
area. In many cases they have the support of Jari to accomplish their goal
which is to nonitor them.In this particular case the legal enforcement is
weak and heibeen replaced by private efforts to guarantee economic rights

of exploration.

In areas C, the company strategy was to approach the occupants, and
through the activities of the satibranch of the company, offer technical
assistance for production of eucalyptus in deforested areas based in long
term contracts with the compagrhat guarantees the future acquisition and
offers an annual payment as credible signal to the small farndd¢rthe

same time, Jari acted to obtain formal titles of property to settlers and
avoided that further families enter in the area, baseth®legal status of
property.

In this case, no collective action or social ties are reported that offer
mechanismdgo hbind the economic activity of the settlers. They are easily
subject to capture of illegal loggers that offer payments for illegally
harvested timber. Absence of state as well as of social mechanisms of
control leads to a fragile situation that is in tleet of the explanation of

part of the Amazon deforestation where illegal timber companies and small

low income settlers, start a process that is later on completed by cattle and

2C



finally grain production. Jari bears the costs to keep under control the

presence of squatters

Areas D have been considered national reserves and the natural resources
are explored in the form of common pool. They are completely outside the
jurisdiction of Jari project. Studies carried by Claro (2007) show evidences
of exhaustia of natural resources, since no social norms exist to bound the

private exploration made by residents.

In this case, the company just monitors the presence of illegal loggers and
report to the authorities. This is being insufficient to prevent the exbaust

of resources in the area.

4.2.A Case ofPrivateEnforcement Costs

Private production of property rights does not benefit from scale
economies. It is carried in substitution of the state, with incentives related
to the future value of the activity.

The FSC certification system has asntain taskto offer incentives to
allow for multiple uses of the native forest by implementing a sustainable
development model in the area. Orsa makes a good partner because the
Groupo6s corporate p hen lyeass ohpsh ipvolvedv e r
allocating 1% of its gross income to social initiatf’eSrom 1994 to 2004,
Grupo Orsa invested over US$ 40 million in social activities through
Fundacdo Orsa. The sustainable model under development includes 98
communities livhg in the forest 14000 inhabitants, and covers wood
products, norwood products and agsilviculture on anttopized areds.
The Orsa project was certified by FSC in 2004, and became the largest

certified rainforest area in the world.

?2No report of violence ifound, with respedb the activity of Jari.
23 (www.grupoorsa.comr
24 Anthropized areas are defined as areas subject to pressure fr@n papulation.
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On 2005, IBAMA ettered the project and declared the land titles invalid
and provided no timetable when they would basseied. At the same
time the government provided no relief for over 50 land invasions that
involved environmental degradation. The situation was nferdifit for
other PFCA (PFCA Associacao de Produtores Florestais Certificados da
Amazonia Association of Amazon Certified Forest Produceragmber
companie®. By the end of 2005, of the 1.2 million hectares certifiethén
Amazon, less than 20% recetvéormal IBAMA’s authorization (POA
Annual Operating Plan) to operate.

Throughout 2005, the most efficient sustainable management projects
operating in Brazil were intermittently interrupted either by the lack of
IBAMA’s capacity to monitor their projésfor political decisions taken by
IBAMA?®, In some cases government representatives were personally
opposed to any kind of use of the Amazon forest. This added another layer
of uncertainty to the business environment, making any long term
investment risk . The foll owi®hig 2085 as th&r s ad s
attempted to salvage their sustainable timber project. These costs were not

born by their illegal competitors.

Legal costs for ensuring property and operation rights

The cost s r e frptstotdefinehteproperty righissandat t e
fend off the repeated land invasions. The costs also reflect the
inability of the State to enforce the rights of property owners. Four
attorneys were involved, whconsumed 50% of their time, costing

US$ 250,000. Téservices of three outside law offices were needed,

% PECA (www.pcfa.org.by represents around 80% the certified area in the Brazilian Northern region.
%5 |BAMA’s operations in Brazil represent a good example of and institution inefficiency by design.
" The data is based on the real Orsa Florestal accounts, and all figures are approximate.
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adding an additional US$ 166,600. Travel expenses associated with
the legal services added an additional US$ 41,600.

Operating costs for property protection

Property maintenance involves the cost&eep control of invasions
by illegal timber companies. The company incurred on direct costs
due to the State's inability and/or under capacity for offering property

titles.

Environmental costs fa ensuring operating rights:

Costs associated to tragednd man hours solely devoted to ensure

the right of operaon at IBAMA’s office located in Brasilia.

Business costs due to the impossibility of meeting business contracts

and goals:

These are the indirect costs from an inability to fulfill supply

contracts with customers.

Logistics costs:

Thesearetheass at ed costs of Orsads inab
lumber. For example, ocean freight has to be engaged long in
advance of the delivery date. Bese of the intervention of IBAMA

and land invaions, the contract with shipping services had to be

broken.
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Financial costs:

Financial cost of obtaining external capital to finance the working

capital rot generated by the business.

Costs associated to breaking contrastwith third parties:

Opeamtion difficulties led the company to break contracts with third
parties, which led to the payment of fines, cost increases to operation

uncertainties and costs for developing third party alternatives.

Labor Costs:

Operation suspension led to the disaisof a significant number of
employees. Under Brazilian labor legislation there are high costs
related to changes in labor contrac/dso operation instability

generated costs associated with unseasonable hiring.

Additional Training C osts:

Sustainablenanagement operations require a specialized and trained
workforce. The instability caused the loss of highly educated
professionals, as well as operators. The replacement of those job

positions led to the repeat of training programs.

Operating losses:

Operation instability and the Group's decision to keep part of the

team even though there was little to no business activity.
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Crisis Management:

The 2005 crisis consumed a great deal of time from senior

management, executive officers and shareholders.

Communication:
The crisis management demanded significant additional
communication to help clarify andform stakeholders during a very

difficult period.

Based on the approximate transaction cost figures reported by ORSA,

we can estimate the total stoto the legal Brazilian industry of certified

timber from sustainable projects. Assume other firms operating with FSC

certified sustainable forest management projects faced a similar situation.

Then the estimated transaction costs incurred during 20@urded to
approximately US$ 2,830,000.00 or nearly US$ 45.8 per cubic meter of

certified lumber. FSC supervised 1.2 million hectares of certified timber

land in the Amazon region, and considering a typical project of sustainable

management lasting 30 yeamwe have 40,000 hectares of sustainable

management area per year. Assuming that 60% the area is effectively

operational, there are 24,000 hectares left. Sustainable exploration can

achieve 20 m3 per hectare, so we have nearly 480,000 m3/year of FSC

certified logs in Amazon. Based on the costs indicated, we achieve the

amount of US$ 21 million, which could at least be partially allocated to

activities oriented to social and technological issues or to investments with

sociceconomical return to society.
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Key deforestation causes were problems associated to land property
and high transaction costs, which result in low investments and returns,
operation inefficiency and encouragement to illegal operations (Tomazelli,
2005). Transaction costs are estimatedJ&8%9312.5 per lumber cubic
meter and consumed 13% the compani es
certified | og generates about UsS$ 20
2005 amounted to over 20% of the total revenue. Under such business
environment conditins there are only two options left for a timber
company, shut down or go illegal. Therefore it is reasonable to conclude
that institutional instability is one of the reasons of the growth of illegal

operations in Amazon.

5. Discussionand Conclusions
The two hypothess delineated in section 2 can be discussed under the
lenses of the model and the case presented in section 3. First, H1 suggested
that private production of property rights is necessary to replace the lack of
governmental enforcement. Even ioresence of positiveand high
transaction costdue to the lack of property rights public enforceméns
still possible to observe production to take place. Private investrardts
the private occupation of the araa reported in the Jacaserepregnt an
effective form to produce property rights and reaahcriticd level of
protection This was observed in some areas of the Jari project, but not in
area E, where property rights are unsettled. Firms choose strategically
where to place investmentsaricularly when related to provide signals of
property to potential squatters.
Hypothesis2 points to the existence of persistent value in public domain.
Changes in the institutional structure of property rights, mainly related to
enforcement, would haube effect to control this variable. The persistence

of value in public domain is possibly related to the interest of illegal
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groups, basically the loggers, who benefit from the lack of institutional
strength and have shown to have influence inside the egawental
environmental control agencyrhe visible effect of this perverse and
socially suboptimal situation is the decrease n the area of natural rainforest
in the Amazon region. The illegal exploration of timber, the small holder
that benefits from thene shot payment offered by the illegal organization,
the beliefs of political groupghe increase in the value ofeanedland
without forest and then the arrival of cattle and soybean, leads to the
exhaustion of natural resources, as predicted by etcrodels.

Erroneous interpretation is commonly presented, that connects the increase
in soybean production to the deforestation process. It is part of the problem,
but does not trigger the proce3$ie real problem is the lack of supply of
public goods B the government in the form of titles and enforcement of
property rights. The alternative way to guarantee property rights by private
efforts, is limited and provides only a fragile structure to carry on
transactions.

Incomplete specification of propertyghts is a persistent stdptimal
institutional arrangement. The identification of a value augmenting
institutional change is a necessary, but not sufficient condition for
institutional improvement.The precarious status of large number of
property titlesn the Amazon frontier has already been appointed as a cause
of severe conflicts for land as shown by Alson, Libecap and Muller (op.
cit.). However land is not the first valuable resource, but the foreshee O
natural resources are dejgl@, then thednd value becomes relevant to
explain conflict. The upshot is that the solution is not placed only on land
property, but in the monitorg and enforcement efforts sui@a by the

state in the form gbublic goods
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Figura | — Quality of Property Rights
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Figura 2 — Critical level of PRi to make the transaction feasible
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Figura 3 — Limit level of PRi to make transaction feasible
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Figure 4. Jari Project. Arsassigned with different property regimes.
States of Para and Amapa. Brazil
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