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Abstract

During the last few decades there has been a strong tendency towards privatisation of land tenure to in-
crease protection and sustainable use of natural resources. We assess this approach in the context of land
privatisation in a dry region of the Argentine Chaco where low income peasants depend on multiple
common-pool resources (CPRs) to survive and where most recently privatisation of land tenure has also
included large absentee landowners. We hypothesise that the results of such policies depend in part on
the mobility of the resources in question, and compare the harvesting practices of CPRs of varied mobil-
ity before and after the conversion of land to private property to assess the effects of privatisation. We
found that privatisation by low income peasants increased control of access to stationary and low mobil-
ity CPRs but highly mobile species continued being used as open access and over-exploited. In contrast,
the later privatisation of land by large absentee landowners is likely to pose serious threats to the conser-
vation of the ecosystem in general, and to the ability of low income peasants to maintain their livelihoods
in this region.
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INTRODUCTION

PROPERTY RIGHTS are the social institutions that deter-
mine the range of actions that an individual or group of
individuals can take over a given resource (Libecap
1989). Well defined property rights, when properly moni-
tored and enforced, can reduce the uncertainty about who
is going to bear the costs and reap the benefits of invest-
ments made towards maintaining the resource. For this
reason, securing property rights is frequently advanced as
an effective strategy to promote protection, conservation
or sustainable use of natural resources (Gordon 1954;
Scott 1955; Dorner 1972; Anderson & Hill 1975; Johnson
& Libecap 1982; Harrison 1987; McKean 2000). In this
context, the objective of this article is to assess the priva-
tisation of land tenure as a tool to increase the protection

and sustainable use of common-pool resources (CPRs) in
a dry region of the Argentine Chaco where low income
peasants depend on multiple CPRs to survive. CPRs are
frequently owned under communal tenure and include
groundwater basins, irrigation systems, fisheries, forests
or wildlife. What they all have in common is that they are
substractable: once a unit of the resource is extracted
from the common-pool it is not available to anybody else.
It is also very costly to exclude other potential users (Os-
trom 1990; Ostrom et al. 1994). These two defining char-
acteristics make CPRs susceptible to overuse.

During the past 20 years scholars have successfully
challenged the frequently made assumption that CPR us-
ers cannot avoid the over-exploitation scenarios typically
depicted by Hardin (1968). Through field and laboratory
work, scholars have started to identify the institutional ar-
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rangements under which appropriators are able to avoid
the societal losses of open access CPRs (Ostrom 1990;
Ostrom et al. 1994; Baland & Platteau 1996; Ostrom
1999). There is general agreement on a set of factors that
can increase the likelihood that users will engage in col-
lective action to govern the resource. These factors
include the appropriators’ heavy dependence on the re-
source, continued dependence over a long period, high
levels of trust and some degree of autonomy to make
their own access and harvesting rules (Ostrom 2005).
Scholars have also seen that when users are able to moni-
tor and learn the general change dynamics of the CPR,
they are more likely to find incentives to organise its
management (Basurto 2005). Previous research has dem-
onstrated that in certain instances CPR users can develop
their own institutional arrangements to avoid over-
exploitation of their CPRs—especially when they can
communicate directly to establish agreements and change
the rule structure under which the resource is used (Dietz
et al. 2003).

In many instances, however, users of a given CPR are
not able to communicate effectively with other users to
find adequate institutional arrangements to avoid the so-
cial cost of open access scenarios. In these cases scholars
agree that over-exploitation is likely to take place
(Gordon 1954; Libecap 1989; Ostrom 1998). The inabil-
ity of a group of CPR users to reach agreements will
cause them to maximise their own short term self interest,
yielding outcomes that leave all participants worse off
than feasible alternatives. These social dilemmas are also
known as public good problems (Olson 1965), free-rider
problem (Grossman & Hart 1980), shirking (Alchian &
Demsetz 1972) or the moral hazard (Holmstrom 1982).
To avoid these social dilemmas, economists have fre-
quently proposed granting private property rights as an
adequate policy solution to promote conservation of
CPRs.

In the last few decades, especially in developing coun-
tries, governments have strongly promoted the privatisa-
tion of communal property and state property land (Feeny
et al. 1990), with one of the objectives being to increase
protection and sustainable use of natural resources
(McKean 2000; Barrett et al. 2001; Gibson et al. 2002).
The standard argument is that private property allows for
the internalisation of many of the external costs associ-
ated with communal ownership because owners can ap-
propriate all the benefits by excluding others (Alchian &
Demsetz 1973). This concentration of benefits and costs
on owners can create incentives to utilise resources more
efficiently and reduce transaction costs and over-
capitalisation (Scott 1955). The above arguments have
led advocates of private property rights to state that be-
cause private ownership allows the owner to capture the
full capital value of the resource, the owner has an incen-
tive to maintain its long term capital value. The owner of
the resource wants to enjoy the current and future bene-

fits of the resource and for that reason will attempt to
manage it on a sustained yield basis (Smith 1981).

Other scholars are more cautious and argue that among
other things, the positive effects of privatisation will vary
depending on the mobility of the CPR. Mobility affects
‘the quantity, quality and the cost of information users
possess about their resource’ and the problems they ex-
perience to coordinate their activities and capture the
benefits created from such coordination (Schlager et al.
1994). When CPRs are spatially stationary their property
rights can be easily attached to those of the land (Weimer
& Vinning 1992); however, when CPRs are non-
stationary such as in the case of wildlife, it has been pro-
posed that land ownership might not be a good strategy to
generate incentives for conservation (Naughton-Treves &
Sanderson 1995). The analysis of land privatisation for
natural resources conservation is further complicated by
the fact that people—especially in subsistence settings—
depend not on one but on multiple CPRs of varying mo-
bility to sustain their livelihoods (Steins 1999; Dolsak &
Ostrom 2003; McGrath et al. 2007). With the purpose of
contributing to advancing our understanding of this pol-
icy issue, the objective of this article is to assess the
effects of privatisation of land tenure on the use and con-
servation of multiple CPRs of varied mobility using a
before and after approach. We examine a case in the Im-
penetrable, a region located within the Argentine semi-
arid Chaco, where a frontier population of low income
mestizo peasants depend on a variety of wildlife and for-
est resources to sustain their livelihoods (Altrichter
2005a). In this region, the central government decided to
advocate privatisation of land under the assumption that
converting large open land areas to delimited and fenced
units will encourage sustainable exploitation of natural
resources, including wildlife, and improve rural peoples’
livelihoods (Saravia-Toledo 1972; Saravia-Toledo 1985;
Bucher & Huszar 1999).

To develop our argument we describe how wildlife and
forest use was practiced in this region of the Argentine
Chaco before the privatisation process began, when most
wildlife and forest resources were treated as open access,
and how it is practiced today under the private property
regime. Then, we compare the privatisation process un-
dertaken by the government and its effect on the use of
wildlife and other natural resources. The government
started off by selling small parcels of land to local peas-
ants and later went on to sell large parcels of land to non-
local people. However, this is not a study of a change in
property rights alone. As in other frontier environments
many other factors were also undergoing change (Alston
et al. 1999), and thus the difficulty of isolating the im-
pacts of changes due to privatisation alone. For this rea-
son, throughout the paper we describe and discuss other
important variables such as changes in human population,
land use and land cover, and the potential influence of
laws concerning international game products trade.
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The paper proceeds in the following manner: first, we
describe the study design, data gathering methods, and
the physical and socio-economic setting. Next we recount
the history of the region from a property rights perspec-
tive in order to be able to compare the changes in forest
and wildlife use before and after property rights were
modified. We then discuss the relationship between mul-
tiple CPR use with varying degrees of mobility and the
implementation of private property in this setting. Al-
though it was not the focus of our research, we include a
discussion about the implications that the privatisation by
large non-local owners have on the conservation of the
Chaco ecosystem and local peasants’ welfare. We end
with some concluding remarks about the implications of
privatisation policies on wildlife conservation.

MATERIALS AND METHODS
Study Design

We use a historical approach to compare CPR use before
and after the land privatisation process was implemented
by the provincial government. We seek to study the ef-
fects of property rights regimes over resources and ulti-
mately to resource conservation. Thus, we trace changes
in access and resource use from open access to private
property during the period of the study. We consider per-
ceptions of ownership and conflicts among neighbours as
indicators of changes in access rights to resources.

The wildlife and forest resources of local importance
and varying mobility that we examined include several
species of trees (Schinopsis quebracho-colorado, Aspido-
sperma quebracho-blanco and Bulnesia sarmientoi), one
species of parrot (Amazona aestiva), several species of
armadillos of the family Dasypodidae, and the three spe-
cies of peccaries of the family Tayassuidae. Trees and
parrots are considered stationary CPRs. As CPRs, trees
are cut for commercialisation of fence posts and charcoal,
and provide an important source of income for many lo-
cal families (Altrichter 2005a). Although parrots are
highly mobile during their adult phase, they remain in
one specific site during their nesting period, at which
time the chicks are harvested for trade, bringing an im-
portant source of cash to local families (Altrichter
2005a). Armadillos are considered CPRs of low mobility
because they have small home ranges that vary up to 90
ha (Parera 2002). In contrast peccaries are highly mobile.
As big social animals (around 30 kg) that group in herds,
peccaries have very large home ranges that vary between
600 to more than 3000 ha (Taber et al. 1994; Sowls
1997). Armadillos and peccaries are an important part of
the locals’ diet and have high consumptive value (Al-
trichter 2005a, 2005b). These are the second and third
most consumed species in this region after rabbits (Syl-
vilagus brasiliensis). We did not consider appropriate to
include rabbits in our analysis because their abundance

varies largely due to diseases and not so much due to hu-
man consumption.

In Argentina, wildlife species are considered to be the
legal (de jure) property of the state and not linked to the
land property rights which they inhabit. Thus, a private
land owner cannot harvest any wildlife without permis-
sion from the state. In practice, however, people have
their own perception about withdrawal and use rights
(Ostrom & Schlager 1996) towards wildlife in relation to
the land property regime where wildlife species inhabit.
De facto property rights are illustrated by emerging con-
flicts among neighbours regarding varying perceptions of
withdrawal and user rights to wildlife and natural re-
sources in general. For this reason, part of our field
research was focused on understanding people’s percep-
tions of ownership and arrangements among neighbours
(conflictive or not) to use natural resources.

As mentioned before, this is a study of changing prop-
erty rights (from open access to private property) in the
context of a frontier environment where many factors
were also undergoing changes. While we could not iso-
late the impacts of changes in resource use due to privati-
sation alone, we have reasons to believe that other
competing factors are not playing such a strong role. For
instance, changes in hunting regulations and laws on in-
ternational commerce of wildlife were established several
years before changes in the property rights regime. Thus,
during the period of study these new regulations were al-
ready being fully implemented. Changes in population
size, land use and land cover did take place as changes in
the property rights regime were also taking place, how-
ever, as we will describe, these factors affected resource
conservation roughly in an equal manner. In contrast,
changes in property rights did not affect all natural re-
sources and local residents equally, which we argue helps
to explain the resultant variation in the use and conserva-
tion of wildlife resources in the region.

Finally, by the end of our fieldwork season in 2003 the
land privatisation process had attracted wealthy land buy-
ers to acquire large tracts of forested land (Altrichter
2005a). These owners were not planning to live in this
region or maintain their property for long periods. We in-
clude in the analysis the privatisation process by large ab-
sentee owners because of the effects that they bring to
wildlife and forest conservation and mestizo peasant's
ability to sustain their livelihoods.

Field Methods

We conducted fieldwork in the Impenetrable (Figure 1)
between June 2000 and August 2003, with an accumula-
tive total of 11 months in the field. Our field study in-
cluded collection of data on species’ relative abundance,
hunting rates, reproduction of the most important game
species and evaluation of hunting sustainability that has
been published elsewhere (Altrichter & Boaglio 2004;
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Figure 1
Study area and location of homesteads that participated in the study
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Altrichter 2005a, 2005b). For this particular study, we
worked with a sample of fifty-eight local families that
were chosen randomly from different homesteads (27 per
cent of the total number of homesteads and 11 per cent of
the total number of households in the study area), and
with key informants, some of whom were not part of this
initial sample. We visited each selected family several
times and during each visit we spent time with them
(from several hours to a few days) participating in their
daily activities and in hunting events. Throughout the
study period, we conducted informal and semi-structured
interviews with adult members of these families. We re-
corded socio-economic information such as household
size, sources of income and economic situation. Although
all households had several sources of income, we identi-
fied the main source for each household as originating
from livestock, forest exploitation (charcoal and fence
posts) or jobs (salaried or wage labour). From this initial
sample of local households, we extended to key infor-
mants to learn about the story of the first years of coloni-
sation. Fifteen of these key informants were elderly
peasants who were the first settlers in this area, arriving
50-80 years ago. From the time of their arrival, they have
experienced changes in land tenure regimes. These elders
can recount the evolution of rules, enforcement and moni-
toring that occurred in this region related to the use of
natural resources as they experienced these changes. Tes-
timonies of twenty-five younger peasants were added to

understand more recent changes (from the last 40 years
till date). This was complemented by our own observa-
tions, participation and secondary sources of literature.
We also participated in several local events such as cele-
brations and meetings. Additionally, we interviewed local
teachers, health workers, veterinarians, and personnel of
the Colonization and the Forest Institutes.

Given that published literature about the history of this
specific area is very scarce, we used local people’s ac-
counts as the main source to reconstruct the history of
changes in land tenure and use of wildlife. For the same
reason we were not able to compare oral testimonies with
data from published literature, except by the larger pat-
terns of colonisation which we found to coincide with the
available literature. The use of key informants, however,
had its limitations because we had to rely on elders’
(ranging from 65 to 93 years old) memory of people’s
behaviour and attitudes towards hunting many years back
into the past. In some cases these informants were very
young when they arrived in the region. However, high
consistency among key informants indicated the validity
of the information.

Oral testimonies provided the main source of data. Ini-
tial data were obtained through observations and informal
interviewing techniques, asking open ended questions re-
garding the process of colonisation as experienced by
themselves, changes in land use and tenure, hunting prac-
tices, other subsistence practices, agricultural activities,
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relationships with neighbours, and participation in groups,
committees and cooperatives. Data were recorded into a
journal after the interviews. The patterns and major
themes that emerged and are reported here are the result
of not only an iterative process of information gathered in
the interviews but also through observations in the field
and continuous fact checking in each of the later inter-
views as to be able to support, contradict or gain further
insight on the emerging themes and trends.

Study Area: The Impenetrable

The Chaco is a vast plain covering an area of about 1.3
million sq km and consisting of dry subtropical forest
(Bucher 1983), and extending over part of Paraguay, Ar-
gentina and Bolivia. The Chaco is divided into sub-
regions based on an east-west rainfall gradient (Morello
& Adamoli 1968; Bucher 1983) and covers parts of five
provinces. Our study area is located within the semi-arid
sub-region in the west portion of the Chaco province and
covers about 12,000 sq km of the Impenetrable (Figure 1;
24°30" to 25°30' S and 62°50' to 61°40'W). The semi-arid
region is markedly seasonal, with an annual rainfall be-
tween 450—-700 mm and a dry season that lasts for 4-6
consecutive months. The vegetation is a medium-tall xe-
rophilous forest (Bucher 1983). The Chaco ecosystem has
been largely degraded by deforestation, agriculture and
over-grazing, and this trend has accelerated during the
last few years (Torrela et al. 2003; Zak et al. 2004). The
Impenetrable, however, was until recently a region with
very low human density and the largest extension of con-
tinuous forest. It is also one of the poorest, least devel-
oped regions of the country (Saravia-Toledo 1985). We
did not include in our study area the northern part of the
Impenetrable that is crossed by the Bermejito and Ber-
mejo rivers where a mixed indigenous and mestizo popu-
lation lives, in order to maintain a more homogeneous
physical and cultural study setting.

RESULTS
Communal Setting: Living at the Frontier

The Impenetrable presents a particular setting and range
of conditions that have not received much attention in the
literature, presenting certain contexts that contrast with
the rest of the nation: it is a recently settled area (or frontier
zone, with homesteads, that on an average were about 30
years old; Table 1) and it is a non-tribal human population
with little interaction between neighbouring homesteads
as people live spread out in the forest. Furthermore,
people’s livelihood depends on their ability to use the
surrounding biodiversity (Altrichter 2005a). The environ-
ment is not suitable for large scale agricultural farming,
therefore, people have to make use of forest and wildlife
resources for fodder, fuel, food and cash income.

Today, most of the Impenetrable is forested and
inhabited by peasants who live in approximately 210
small homesteads' spread out in the forest in groupings of
an average of 1.8 households in the rural area (Table 1).

A typical homestead has a house built with mud and
wood, corrals for cattle and goats, and a small deforested
area (1-20 ha) where mainly corn and squash used for
domestic consumption is cultivated. The rest is forest in
different levels of deterioration and exploitation. All
households own cattle, goats and chickens, and many
have pigs, sheep, and fowl. Livelihoods of rural peasants
are based on a combination of activities such as cattle and
goat ranching, logging, charcoal, fuelwood production,
and to a lesser degree, wage labour. Traditional animal
husbandry has been a free ranging system without fenc-
ing. Cattle feed on the forest over large areas and only
occasionally return to the homesteads when water avail-
ability in the forest decreases during the dry season. Al-
though small scale cattle ranching has been the main
source of income for peasants since they arrived in this
region, forest exploitation started to become more impor-
tant during the last few years. By 2003, small scale com-
mercialisation of cattle was the primary means of revenue
for about 50 per cent (n=58) of rural households, small
scale logging for about 40 per cent of households, and the
remaining 10 per cent obtained their main income from
wage labour and jobs.

Colonisation of the Impenetrable

The Impenetrable has been the last frontier colonised
within the Chaco region and remained state property land
until recently (Saravia-Toledo 1985). There is no well
documented information on the former inhabitants of this
region, but apparently, the region was used only ocasion-
ally by the semi-nomadic hunter gatheres, the Wichi na-
tive people, as part of their seasonal movements, but they
did not permanently live in the region because of the lack
of water. Starting in the mid eighteenth century, as a re-
sult of the Spanish colonisation and the influence of Jesu-
its and Fransiscans, the indigenous people were gradually
relegated to a few villages to the north and along the riv-
ers (Caziani et al. 2003; Table 2).

Currently, the Wichi indigenous populations are mainly
concentrated in villages in Formosa and Salta provinces

Table 1
Characteristics of homesteads and households in the study area
Mean (SD)* Mode Min/max
Individuals per household 5.8(24) 4 1-11
Houses per homestead 1.8 (1.1) 1 1-7
Time homestead has been 36.2 (18.8) 30 4-83
established (years)
Current hunting rates of 3.6(3.2) 6 0-20
peccaries (individu-
als/year/family)

*SD=Standard deviation
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Table 2
Main historical events relevant to this study
Period Main events relevant to this study
Arrival of Jesuits and Franciscans. Indigenous populations are relegated to villages. Slow and scattered process of colonisa-
1740-1850 . s . .
tion by peasants with livestock from the southern part of the Chaco region begins. Open access to land.
18501900 The sllow colonisation of the region t‘>y peasants with livestock continues following a pattern from south to north. No regula-
tions in terms of use of land and settling.
1890-1915 First period of wood exploitation by national and foreign logging companies.
1900-1930 Colonisation of the region by small and large scale cattle ranchers continues.
1920-1930 Expar}sion of rgilroa-ds. Increased llogging expllo%tation by‘British compani‘es ‘and increased rate of colonisation and livestock
ranching. Logging sites are determined by logistic constraints such as proximity of roads.
Most intense period of forest exploitation by British companies. Many people from neighbouring provinces arrive in the re-
gion to work for these companies and get established as peasants. Commercial hunting for hides becomes an important source
1950-1970 . . . . . . .
of income for peasants. No regulations are implemented in terms of numbers of animals harvested or hunting sites. Non-
locals hunt in the region regardless of local peasants’ homestead locations.
1980s High rates of parrot harvest. Between 1985 and 1989 about 210,000 parrots are exported without legal regulations.
1981 Argentina joins Convention on International Trade in Endangered Species (CITES).
1981 The talking parrot Amazona aestiva is included in CITES Appendix II.
1982 The provincial government (E1 Chaco province) starts to promote privatisation and divides for sale about 2 million ha.
1987 The white-lipped peccary Tayassu pecari and collared peccary T. tajacu are included in CITES Appendix II and chacoan
peccary Catagonus wagneri in Appendix I.
1990 Export of hides of several wild species is banned. Commercial hunting decreases significantly as a source of income for pea-
sants.
1992-1994 The export and the national commercialisation of parrots are banned.
1997 A project for the sustainable harvest of parrots is implemented by the National Wildlife Agency.
Peasants begin the titling process of the land they have inhabited. Small scale forest exploitation becomes legal with the ti-
1995-2000 tling. Delimitations of properties are marked and peasants begin to associate the natural resources within their property limits
with ownership.
2001-2002 Economic crisis in Argentina, devaluation of the national currency and increased value of products for export such as wood,
charcoal, meat etc.
2002 Major influx of non-locals purchasing large portions of land from the provincial government or from local peasants.

Sources: Saravia-Toledo 1985; Barbaran 1999; Brassiolo et al. 2001; Caziani et al. 2003; Trucco 2005; Bolkovic & Ramadori 2006; CITES 2008.

and along the rivers in the northern part of the Chaco
province, which was not included in our study area.
Provincial governments have made several attempts to
promote colonisation and development of this region
through construction of roads, wells, aqueducts and the
establishment of villages (Saravia-Toledo 1985). Al-
though the land was state property, access was unregu-
lated and open to everyone who wanted to settle in this
region. The largest migration into the Impenetrable was
between 1920 and 1970 with the expansion of railroads
and the logging exploitation by British companies (Sara-
via-Toledo 1985; Table 2). Peasants looking for land
moved from other parts of the Chaco, especially from the
neighbouring Santiago del Estero province in the south
and Salta province in the west. Some arrived in the region
as workers of large logging companies and then settled in
the region, while others came looking for new land where
they could raise their cattle. Many of them were previ-
ously living in other regions of the Chaco where food for
cattle in the forest was exhausted and human density was
increasing to a point where each family was not able to
have enough cattle. Elders explained how they would
walk long distances into the forest, sometimes for days,
until they would decide at some point to settle down and
create their new home. The main criteria they had in mind
to choose a site was that neighbours would not be too
close in order to avoid overlap of their cattle’s ranging

ranging area, and that it would have natural water holes
within the range of livestock daily movements, or the
possibility to obtain drinkable water from underground
reservoirs. The use of this distance criterion created a
regular pattern of distribution of homesteads with an av-
erage distance of 5 km between neighbouring home-
steads. The government dug some wells as an incentive
for colonisation of the region; these were also at a dis-
tance of 5-10 km from each other. After an initial clean-
ing of the area, the pioneers brought their families, built
homes with wood and mud, brought their livestock and
established their homes. Although the state did not regu-
late homesteads or grazing, peasants were expected to
pay the provincial government a ‘right to pasture’ fee that
was proportional to the number of cattle owned by them.
Very few peasants paid this fee and there was no enforce-
ment. This process of colonisation is still ongoing, al-
though more slowly, with peasants arriving from other
parts of the country, or with the descendants of the older
settlers who are looking for new land to start their own
ranches.

From Open Access to Private Property in the
Impenetrable

In less than 90 years, land property rights regimes have
changed several times in the Impenetrable. Initially, all
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land belonged to the state but a de facto open access re-
gime prevailed. Since 1982, the provincial government
started to promote privatisation and divided for sale more
than 2 million ha (Saravia-Toledo 1985). Privatisation
has been promoted in two ways. First, the government
provided incentives to local peasants for acquiring the ti-
tle of the land they had been living in for a long time (at
least 30 years). Later, the government started selling
large portions of state land to non-local people and live-
stock ranch companies.

During the last two decades, the provincial government
gave the opportunity to local peasants who live in this re-
gion to acquire titles for the land. However, this process
did not really take place until around 1995. The title acqui-
sition opportunity was different for older settlers and
newcomers. Settlers who had been living in the region for
more than 30 years could buy 250 ha of land at a very
low price (1/4 of daily wage per ha), and they could buy
additional land at a higher price (about two daily wages
per ha). Children of settlers, and recent settlers (who have
lived in the region for less than 30 years) could also buy
land at the higher price. The titling process, done through
the Institute of Colonisation (IC), has three phases: 1) the
settler requests the IC for a title for the land he had been
occupying; 2) the IC reviews and evaluates this solicita-
tion and assigns the land to the settler; and 3) after the
settler pays the total price and fulfills some requirements,
he obtains the final title to the land. The land is assigned
to the settler after the IC assesses the household situation,
the limits of the property have been marked and the settler
has paid a certain portion of the total price. At this point
the settler can log the forest for fence posts or charcoal
production under forest management plans approved by
the government. In order to acquire the final title, peas-
ants have to pay the full price of the land and are required
to make ‘improvements’ such as building their houses
with bricks and concrete and fencing the property. How-
ever, by 2003 none of the local peasants interviewed had
fenced their property or changed their house construction.
Some people marked the limits of the property by bull-
dozing a strip of about 5 m around their properties while
others left it unmarked. By 2003, most rural households
(70 per cent) owned or were in the process of adjudica-
tion of land ranging from 250 ha to 3500 ha, with a mode
of 250 ha and a mean of 1029 ha (SD=934.5, n=58). Only
22 per cent (n=58) of rural households had been assigned
more than 1500 ha. Because the title becomes necessary
only for selling the land and most peasants had no inten-
tion to sell, they had little incentive to obtain the final ti-
tle. The situation started to change around 2002 when
non-locals began to purchase land in the region.

Most peasants acquired the land surrounding the home-
stead where they had lived for several years. However,
some peasants (about 15 per cent of our sample) were
given land that was far from where they lived, and they
either moved to their new property or stayed in their ex-

isting homesteads and continued using the land they oc-
cupied. These were cases where peasants had been living
in somebody else’s land as caretakers, or they had been
leasing the land by sharing with the owner the income
generated from livestock sales and forest exploitation.
Some peasants had established their home on land that
was later declared as an indigenous reserve, and for that
reason they were assigned land far from their homesteads.
In a few cases, there was not enough land for some fami-
lies to acquire around their home and for that reason they
were given land far away. It will be later explained how
those located at a distance from their land faced obstacles
to monitor their property.

A more recent form of privatisation is the titling of
large extensions of land by non-locals. This process does
not go through the assignation period but directly to titling.
Because of the 2001 national currency devaluation, pre-
viously marginal land such as the Impenetrable acquired
more value given the high prices and scarcity of land
elsewhere and the increased value of wood, cattle and agri-
cultural products to export. At the time of our fieldwork,
the titling of land by companies and by non-local ranchers
was starting and rapidly accelerating. Absentee owners
were buying large portions of land (from 1500 to 10,000
ha) from the government or from local peasants. After
buying the land, new owners fenced their property and
removed livestock of local people that were grazing inside.
Then, some engaged in extractive activities such as forest
exploitation or livestock ranching, while others did not
use the land in any way but rather kept it as an investment.

Changes in Forest and Wildlife Use

Users and scale of use of forest has changed with changes
in property rights. During the colonisation of this region,
resident peasants were not able to legally exploit the for-
est for commercial purposes, nor did they have the means
to do it. However, large logging and charcoal companies
working under concessions granted by the provincial
government heavily exploited the forest between the
1950s and the 1970s (Table 2), with regions closer to
main roads and towns suffering the most intensive exploi-
tation (Saravia-Toledo 1985). Because of this intensive
logging, most valuable tree species were removed and the
forest became dominated by thorny bush species. For
several years, companies exploited the forest regardless
of the presence of peasants, who recounted that they were
unable to stop these companies from logging next to their
homesteads. Instead, they found ways to capture some of
the benefits of their presence by working for them or sell-
ing goods and services to company workers.

After the process of land acquisition by resident peas-
ants began, commercial exploitation of forests became
possible for them. The government encouraged locals to
exploit the forest as a way to obtain cash to pay for the
land title, and in recent years, the increased value of for-
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est products for export has provided additional incentives
for logging. However, the scale of forest exploitation
practiced by peasants is still small, limited in part by
economic and logistic constraints, and in part by the need
to maintain the forest as fodder for livestock. By 2003,
many households had not begun to exploit the forest even
when they legally had the capacity to do so.

Wildlife exploitation has also changed; first as a con-
sequence of international wildlife trade regulations and
later as a consequence of property rights modifications.
Wildlife exploitation changed from commercial, large
scale unregulated hunting to subsistence and small scale,
regulated commercial hunting. For almost 20 years,
commercial hunting of wild species for hides constituted
one of the main sources of income for rural people in the
Impenetrable. Locals recall that there were no formal or
informal regulations in terms of hunting sites and quanti-
ties of animals that could be hunted. Hunters used to
move throughout the landscape without recognising
neighbours’ properties, and would hunt or put traps any-
where they wanted. People said that they hunted as much
as they could because it represented a quick and easy way
to obtain income without much effort. For example, trad-
ing one skin of a wild cat (Felis geoffroyi) would provide
enough money to purchase food for one week. Non-local
hunters also had open access to wildlife in the rural area,
operating anywhere without needing to obtain permission
from the locals. These hunters would camp close to a
homestead and spend days harvesting wild animals. Be-
cause these hunters had better technology, worked in
groups and were completely dedicated to this activity,
they were able to hunt many more animals than their lo-
cal counterparts could. Local peasants said that depletion
of species of value was evident after these hunters had
been in a site for several days. However, they could not
deny access to them because of the absence of ownership
of the land: ‘The land and every natural thing on it be-
longed to everybody.’

Then the international market for hides decreased and
Argentina joined the CITES in 1981. The CITES Argen-
tine authority regulated export of hides of peccaries in the
late 1980°s until all hides in stock were sold (Barbaran
1999; Table 2). Although commercial hunting for hides
decreased after exports were banned, local and outside
hunters continued harvesting in large quantities those
species that had value in the black market as pets (par-
rots) and meat (armadillos). Even though state and pro-
vincial laws regulate hunting, due to the lack of
enforcement capabilities, locals continued practicing sub-
sistence hunting in an unrestricted way in terms of spe-
cies, season, number of animals harvested per hunter, and
places to hunt. However, since the privatisation process
promoted by the provincial government began, there has
been an evident change in how people perceive the rights
to use different species of wildlife. Such perceptions are
influenced by the varying mobility of each species.

Mobility, Private Property and Access Controls

Perception of ownership of some resources has changed
with the transition from an open access regime when an-
ybody could harvest resources anywhere, to a private
property regime where owners have incentives to control
access to their properties. These changes of perceptions
are illustrated by the emergent conflicts between neigh-
bours regarding rights to use natural resources. These
changes, however, have not occurred equally for all re-
sources. Resources with no mobility such as trees rapidly
became considered as private by resident peasants
concomitantly with their acquisition of land properties.
Today most settlers consider the trees on their lands as
private property. Even though most property limits are
not marked, peasants are now aware of them and patrol
the limits of their property on a regular basis. Those who
live far from the property that they were adjudicated ex-
pressed resignation about the loss of trees since they
could not control access to the land.

The adjudication of land to peasants has also influ-
enced the relationship between local peasants and logging
companies. Unlike in the past, logging companies could
no longer operate on land that was currently under the
process of acquisition by locals or under private owner-
ship, unless they had permission from the owner. Log-
ging companies, however, continued operating in the
remaining open access lands.

One of the other important resources with no mobility,
parrot chicks, also became considered as private property
by resident peasants after the privatisation of land tenure.
Although adult parrots are highly mobile, the time for
harvesting is when chicks are still in the nest and thus
immobile. Parrots have high commercial value for export
as pets and the government has developed harvesting re-
strictions. Local peasants harvest parrots as part of a pro-
ject designed by the Argentine Federal Wildlife Agency.
This agency regulates the collection of parrots and their
commercial sale. Some locals receive an important
amount of cash from this activity, equivalent in 2003 to
about 2 months of work at minimum wages. As an incen-
tive to titling, only households who have land adjudicated
can participate in this project, and they can only harvest a
given number of parrots within their property limits.
Government officials determine the number of parrots al-
lotted to each landowner.

Peasants were unambiguous when responding that par-
rots belong to the owner of the land where they are nest-
ing and can be harvested only by the landowner, which is
a very different perception of ownership than the one
people had before the privatisation, as demonstrated by
their harvest patterns. Before privatisation, local families
would regularly harvest hundreds of parrots, regardless of
their properties’ location. Currently, the quota is fixed by
the government and does not exceed thirty parrots per
family. Because locals can easily recognise nesting trees,
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they can adequately estimate the number and location of
nests within their property. However, the amount and dis-
tribution of suitable nesting trees existing within the
property of each settler varies. As long as peasants can
find enough nesting parrots within their private property
no conflicts emerge among harvesters. Conflicts emerge,
however, when people cannot obtain the maximum num-
ber of permitted parrots within their property limits, and
find it worthwhile to trespass into somebody else’s prop-
erty to complete their allocated quota. This may occur
because of different property holding size, different qual-
ity of forest between properties or because of the patchi-
ness of the distribution of nesting trees. The perceptions
about ownership of armadillos are similar.

Armadillos are animals of low mobility and six species
are used for food in this region (Altrichter 2006). Arma-
dillos are a traditional favourite source of meat, constitut-
ing the second most consumed wild meat, after rabbits.
As with valuable trees and nesting parrots, people stated
that armadillos inhabiting their property belonged to
them. Thus, conflicts have started to emerge when people
trespass property limits to harvest armadillos. Peasants’
reactions to intruders varied between letting intruders
hunt because it would be rude otherwise, and asking them
to leave. Others responded that they negotiate, asking in-
truders to hunt only a few individuals or share the har-
vest. This variation in responses to intruders may reflect
the fact that armadillos are not yet a scarce resource. It
may also reflect a period of transition of perceptions, be-
tween the past notion that access to hunting could not be
restricted and the new notion that a private property re-
gime provided them with the right to restrict access.

It is difficult to assess whether the current hunting pat-
tern of armadillos under a private property regime is
more sustainable than in the past under an open access
one. According to all interviewees, the frequency of ar-
madillo hunting and the number of individuals killed per
hunting event have decreased, but this could also reflect a
decline in armadillo populations rather than a change in
hunter’s behaviour. However, what is clear is that there
has been a change in perception of ‘ownership’ of these
animals, as well as an emergence of the notion of taking
care of the resource. Locals’ attitude towards illegal
commercial hunters from nearby towns and cities is very
different from the past. While in the past non-local hunt-
ers would harvest armadillos anywhere, today they find it
more difficult. Most (80 per cent) of the peasants inter-
viewed who had begun the titling process of the land
stated that they deny access to commercial hunters into
their properties. The most common reason they gave (85
per cent) for this change was that outside hunters can de-
plete the local armadillo population. Other reasons men-
tioned were that outsiders may kill domestic animals,
steal fencing or other tools etc. Denying access to com-
mercial hunters is probably related to the fact that arma-
dillos’ home ranges are usually smaller than land

holdings, and thus, owners can develop knowledge about
the distribution and abundance of the resource within
their property. Thus, they are able to recognise armadillo
population trends in short periods of time. By controlling
access to commercial hunters locals may be reducing
overall hunting pressure, which in turn may lead to a
more sustainable use, even in the absence of a change in
their own hunting patterns.

These changes observed in the use and access controls
for trees, parrot chicks and armadillos have not occurred
with regard to more mobile game species, such as pecca-
ries. These species continue to be used as open access
resources and are over-exploited (Altrichter 2005b). Pec-
caries have very large home ranges surpassing the mode
property size of 250 ha. One of the three species of pec-
caries, the white-lipped peccary, has been classified as
migratory or nomadic, travelling in large herds (Sowls
1997). Peccaries are highly appreciated as a source of meat,
and constitute the third most consumed wild meat in the
region. In the past, their hides had high commercial value,
whereas currently they are used only for domestic purposes.

Local peasants did not show a change of attitude and
perception towards the rights to use these species related
with the acquisition of land ownership. When specifically
asked about ownership of peccaries, peasants who peri-
odically hunt these species (thirty-seven out of fifty-
eight) unequivocally responded in ways that indicated the
undefined ownership of these animals: variations of the
response ‘peccaries do not belong to anybody’ were
common among these hunters, in contrast to ‘if they are
in my property, they are mine’ when referring to armadil-
los or parrot chicks. Hunting rates estimated at the time
of this study (Altrichter 2005b) confirmed this percep-
tion, as it was found that hunting efforts had not de-
creased in comparison with the period before land titling
and hunting sites were independent of property bounda-
ries. We did not find evidence of conflicts among neigh-
bours regarding places to hunt peccaries or number of
animals harvested.

The land privatisation process has not affected peccary
harvesting practices of locals or non-local hunters. The
incorporation of firearms has increased the efficiency of
peccary hunting. The number of individuals killed per
event was only limited by logistic constraints, such as the
capacity to bring the harvested animals back to the house.
The number of peccaries harvested ranged between four
and twenty animals per family per year. This unrestricted
hunting has negatively affected peccary populations; pec-
caries have been declining during the last decades, and
they have disappeared in sites with higher human density
as a result of overhunting (Altrichter & Boaglio 2004; Al-
trichter 2005b).

This lack of change in perception about ownership and
rights of access to peccaries may result from the fact that
local peasants are unable to develop information about
the behaviour of the peccary populations and of their fellow
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users because home ranges of peccaries are bigger than
each household’s land holding. Locals mentioned that
peccaries pass by their properties but do not permanently
reside within it, and it is unpredictable where and when
they will pass again. Therefore, people try to avoid miss-
ing the opportunity to hunt peccaries when a herd passes
by their property, and they kill as many as they can.

Privatisation and Resource Conservation Under
Recent Large Land Ownership

It is important to remark that the acquisition of large ex-
tensions of land by absentee owners is not only ineffec-
tive for wildlife protection but it is also having negative
effects over the small local owners’ ability to maintain
their livelihoods. As Libecap (1989: 22) stated in the
past, ‘where the parties are heterogeneous and where cus-
toms have governed resource allocation and use, the in-
stallation of more formal property rights may involve
risks for some groups.” In this case, as large absentee
owners fence off their private properties, livestock owned
by small local owners will not be able to roam large areas
in search of food and available water holes as they did in
the past. For example, two of the families with whom we
worked had to reduce their livestock by half when the
grazing area for their cattle decreased after being sur-
rounded by large properties with fenced boundaries. Due
to the degraded conditions of the land and patchy distri-
bution of grazing areas in the Impenetrable, cattle and
goats need to range over large extensions of land in order
to survive most of the year. These areas are much bigger
than the average property size of local peasants. It has
been estimated that a minimum economic unit for agri-
culture is 650 ha and for livestock ranching is 1200 ha in
this type of environment (CEIS NM 2006). However, the
size of the land assigned to the majority of families did
not exceed 500 ha.

As the process of privatisation by non-locals becomes
more prevalent, local peasants may only be able to sus-
tain the amount of livestock that their own small proper-
ties can support. If these people’s economic situation
worsens, they may have to sell their properties and move
away, or become employees of the new absentee owners,
or have to increase their forest exploitation and hunting
activities to obtain food, thus increasing pressure on vital
natural resources. As it has been found in this region and
other parts of Latin America, poorer households tend to
consume more wild meat than richer ones (Ojasti 1996;
Altrichter 2005a). It has been extensively argued that
over-grazing in the Chaco has been the major factor de-
grading the ecosystem and lowering productivity since
the colonisation by peasants (Morello & Saravia-Toledo
1959; Morello & Hort 1985; Bucher et al. 1998; Bucher
& Huszar 1999). However, under the traditional system
of the rural peasants the ecosystem has been degraded but
not totally transformed into agricultural lands. This trans-

formation is likely to occur under the new privatisation
regime by large owners, as it is happening in other parts
of the semi-arid Chaco of Argentina where soybean plan-
tations are rapidly replacing the forest (Torrela et al.
2003; Zak et al. 2004; Grau et al. 2005). Although infor-
mation about the most current land tenure situation in the
Impenetrable is not accessible, provincial statistics indi-
cate a pattern of land concentration and privatisation by
large owners. Seventy percent of land is concentrated
with seven per cent of owners. In 1995 there were be-
tween 2.5 and 4 million ha of state land, but in 2005 this
was reduced to about 700,000 ha destined for small and
medium producers and indigenous populations (CEIS
NM 2006).

CONCLUSION

In this paper we describe how access and use rights have
changed when private property rights have been devel-
oped in the context of multi-CPR use with varying levels
of mobility. The results of this study indicate that the
management of highly mobile wildlife resources such as
peccaries continues to be under an open access regime.
As the size of their home range exceeds the size of local
peasants private properties, owners cannot develop in-
formation about future returns, nor find incentives to de-
velop mechanisms to monitor and control access to this
resource. Thus, private property owners are likely to face
incentives to take as many peccaries as possible while
these are within their property. A previous study showed
that peccary populations have been declining steadily
during the last decades. Even though commercial hunting
was illegal, hunting of these species continued to be un-
sustainable (Altrichter 2005b). In contrast, stationary and
low mobility resources such as trees, parrots and armadil-
los seem to be managed in a more controlled manner by
local peasants. Private land tenure has facilitated the
emergence of access controls to resources of low mobil-
ity. Local peasants now perceive these resources to be of
their private property, and find incentives to control ac-
cess of non-local hunters, bargain and negotiate with
neighbours and with logging companies, and make deci-
sions about what resources they want to exploit and how.
This is an evident change since the times when access to
resources was open: with no restrictions on hunting, lo-
cals and non-locals exploited all wildlife as open access
and logging companies exploited the forest anywhere.

By the same token that privatisation brought a more
controlled use of stationary and low mobility resources,
privatisation also brought large absentee land owners who
were on the path of transforming the Impenetrable land-
scape into agricultural or cattle monocultures. Absentee
land owners have acquired the land at a very low cost,
and a maximum rapid return from it is what makes more
economic sense. For them, cattle ranching offers the best
use and brings the highest benefits in return to their in-
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vestment, and so they are not hesitating in transforming
the forest into a pastureland, which will in turn threaten
most wildlife species including those of low mobility.

Using private land tenure as a policy to increase pro-
tection and sustainable use of species of low mobility will
yield favourable results as long as protection and sustain-
able use provides the best use and the highest benefits to
the landowner. Conservation will not be favoured as long
as transforming or liquidating the natural resource brings
the highest rewards (Alston et al. 1999). Such uses can
take the form of the commercialisation of wood and char-
coal or clearing forest for pasture (Acheson 2000).

In brief, the use of privatisation as an effective policy
to promote the protection of all wildlife species and the
use of sustainable natural resources becomes hard to sus-
tain. In subsistence settings, where people depend on the
use of multiple CPR systems to sustain their livelihoods
and where the CPR units are of varying mobility, special
caution should be exercised when assessing the use of
private property policies. Privatisation policies can create
social inequalities that can further make conservation of
natural resources more difficult to achieve and leave local
resource users worse off than before privatisation policies
were implemented. If policy makers are indeed commit-
ted to promoting the conservation of wildlife and other
natural resources in the Impenetrable, we encourage them
to devise policies that prevent the loss of suitable habitat
for wildlife. Such policies must be able to assure fair
basic rules for all stakeholders involved, so that they can
all find incentives to participate in designing enforceable
limitations to the conversion of forest into agricultural
land.

Note

1. We use the term ‘homestead’ to refer to a group of related house-
holds, however, we found a few exceptions in Impenetrable.
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