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Abstract 
Significant advances have taken place in the recognition of property rights in areas of occupied by 
local and indigenous communities, particularly in tropical forest areas known for their conservation 
value. In the Brazilian Amazon, for instance, these areas correspond to 44% of the region today. The 
figure is even higher for areas of remnants of Atlantic forest along the Southern coast of the country. 
As a result, complex mosaics of property rights are evolving whereas one observes both overlaps and 
mismatches between rights regulating land rights, ecosystems, and specific resources and species. In 
this paper, we use Schlager & Ostrom's (1992) bundles of property rights concept and Yandle's (2007) 
mismatch of property rights to analyze how overlapping property systems and related institutional 
arrangements affect the incentives to manage common property resources in tropical forests. In 
particular, we examine the case of the Afro-Brazilian (Quilombola) territories in the Atlantic Forest. 
We take a Social-Ecological Systems approach to examine the type and degree overlaps and 
mismatches across three levels: Quilombola territories (governance system), forest (resource system), 
and the Euterpe edulis palm tree (resource unit). The Euterpe edulis palm tree is an emblematic 
conservation species for the Atlantic Forest. It is highly appreciated as a food source, and it demands 
high prices in informal markets throughout the region. For decades, the conservation movement has 
coalesced around protecting the palm against illegal extraction. Yet, the Euterpe edulis economy has 
not followed a path of domestication and intensification as other palm trees in the Amazon, such as 
the Euterpe oleraceae (açaí) or other extractive resources (Brondizio 2008) Homma 1993). Nor it has 
been adequately preserved in public protected areas, or been successfully managed in commonly held 
land, as suggested by (Ostrom 1990). Instead, and in spite of efforts, it continues to follow a tragedy 
of the commons path as predicted by (Hardin 1968). To examine this puzzle, in addition to our analysis 
of bundles of rights, we use the Ostrom Design Principles to evaluate the underlying governance 
conditions at each level of analysis: the territory, the forest resource system, and the Euterpe palm 
resource unit. We argue that the layered structure of property rights has diffused the sense of ownership 
of the resource without providing effective mechanisms for assuring compliance to rules and 
monitoring of the resource. These arrangements are also limiting the ability of Quilombola residents 
to effectively develop management plans that reconcile conservation and development goals. 
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Workshop Research Series on March 2nd 2016. Comments and 

suggestions are welcome. Please do not cite without 
permission. 
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1. Introduction 

Tropical forests are recognized for their importance in providing local and global ecosystem 
services such as water, biodiversity and carbon storage, but also for contributing to local livelihoods  
(FAO 2014, IUCN 2012). Forest commons account for 18% of global forest area (Chhatre & Agrawal 
2008) and are sources of timber and non-timber forest products for regional and global markets 
(Brondizio 2008, FAO 2014). Common-pool resources (CPRs) such as forests are managed by a wide 
variety of property rights systems, with outcomes varying according to multiple contextual factors 
(Cole & Ostrom 2011, Ostrom et al. 2007).  

The conventional typology of property regimes recognizes four different types: state/public, 
private, common property, and open access. Each involves different levels of coordination among and 
resulting in different sets of advantages and disadvantages to different actors (Ostrom 2003). Open 
access functions as a default condition, often preceding the emergence of a given property rights 
arrangement and management regime (Cole & Ostrom 2011,  Ostrom 2003). In open access regimes, 
the features of the resource and its saliency among potential users will define its conditions for 
subtractability, and as such, the degree to which it may be overused, including a potential “tragedy of 
the commons” (Hardin 1968, Ostrom 1990).  

Research has shown that successful governance outcomes are not a function of a specific 
property regime, but depend on the fit between local ecology and governance arrangements, the rules 
in place, market pressures, monitoring, enforcement, and the recognition of system legitimacy by local 
users ( Moran and Ostrom 2005; Chhatre & Agrawal 2008, Cole & Ostrom 2011, Ostrom & Cox 
2010)1. The bundles of rights framework has been instrumental in providing elements to disentangle 
relevant components of property rights particularly, but not exclusively for common-pool resources, 
such as rights of access, withdraw, management, exclusion and alienation (Ostrom 2003, Schlager & 
Ostrom 1992). For instance, when the analysis of property regimes is disaggregated in terms of bundles 
of rights, one observes that hybrid regimes of resource governance are the norm (Ostrom 2003, 
Schlager & Ostrom 1992, Yandle 2007).  

                                                           
1 Using the International Forestry Resources and Institutions Program (IFRI) database, Chhatre & Agrawal (2008: 13287) showed that “forests with a higher probability of regeneration are likely to be small to medium in size with low levels of subsistence dependence, low commercial value, high levels of local enforcement, and strong collective action for improving the quality of the forest. Larger forests in the sample with high subsistence dependence, low enforcement, and high commercial value have a higher probability of having degraded. While the influence of individual factors—group size, patch size, collective action, subsistence dependence, and commercial value is as predicted, the ensuing analysis demonstrates the significant role played by the level of enforcement in moderating the influence of these factors on changes in the condition of forest commons”.  
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In situations of change, where property rights become incompletely defined or their re-

distribution creates overlaps between institutional arrangements and local conditions, conflicts may 
arise and can undermine the resilience and adaptive capacity of local social-ecological arrangements, 
even those developed over long periods of time (Meinzen-Dick & Mwangi 2009, Yandle 2007). The 
most usual cases of overlaps/mismatches involve spatial and temporal dimensions (Cash et al. 2006, 
Cole & Ostrom 2011, Duraiappah et al. 2014), but they can also involve property rights created to 
manage individual resources or sectors, such as land, specific species, and other natural resources 
(Meinzen-Dick & Mwangi 2009, Yandle 2007)2. 

The recognition of property rights in areas of occupied by local and indigenous communities 
has significantly advanced, particularly in tropical forest areas known for their conservation value. In 
the Brazilian Amazon, for instance, these areas correspond to over 40% of the region today (Nepstad 
et al 2006). The figure is even higher for areas of remnants of Atlantic Forest along the Southern coast 
of the country, which is also a biodiversity hotspot (Myers et al. 2000) and protected by laws and 
regulations. As a result, complex mosaics of property rights are evolving whereas one observes both 
overlaps and mismatches between rights regulating land rights, ecosystems, and specific resources and 
species (Futemma et al. 2015). Whether overlapping property rights supports or undermines the long-
term sustainability of forest ecosystems and species remains a question. 

In this paper, we use  (Schlager & Ostrom 1992) bundles of property rights concept to analyze 
how overlapping property systems and related institutional arrangements affect incentives to manage 
common property resources in tropical forests. In particular, we examine the evolution of overlapping 
property rights affecting Afro-Brazilian (Quilombola)3 territories located in areas of Atlantic Forest 
remnants in Southeastern Brazil. We take a Social-Ecological Systems (SES) approach to examine the 
type and degree of overlaps and mismatches across three levels: Quilombola territories (governance 
system), forest (resource system), Quilombola and non-Quilombola resource users (actors), and the 
Euterpe edulis palm tree (resource unit).  

 

                                                           
2 A mismatch can be defined as “a problem of fit involving human institutions that do not map coherently on the biogeographical scale of the resource either in time or space” (Cash et al. 2006:4). (Yandle 2007: 2) has expanded this concept to property rights: “when a variety of property rights arrangements are created to manage individual resources or sectors, the result may be the creation of incompletely defined property rights arrangements, causing conflicting expectations among resource users”.   
3 The Quilombolas are descendants of former Maroon colonies, and are among the poorest and most marginalized rural communities in Brazil (Penna-Firme & Brondizio 2007, Schmitt et al. 2002). 
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The Euterpe edulis native palm tree is an emblematic conservation species for the Atlantic 

Forest (Galetti & Fernandez 1998, Reis et al. 2000). Called locally as palmito or juçara, its ecology 
poses many challenges to sustainable management (Reis et al. 2000).  This species is characterized by 
single-stem individuals that are dispersed over large, usually mountainous areas. It does not regenerate 
from cutting and its replacement rates ranges from 6 to 10 years. Different from other species of the 
Euterpe genus, the E. edulis palm does not produce off-shots, depending on seed dispersal and canopy 
gaps for the palm to grow. However, its heart of palm (often referred by locals as “white gold”) is 
highly appreciated as a food source, and demands high prices in informal markets throughout the 
region (Orlande et al. 1987, Orlande et al. 1996). 

For decades, the conservation movement has coalesced around protecting the palm against 
illegal extraction. Yet, the Euterpe edulis economy has not followed a path of domestication and 
intensification as other extractive resources in the Amazon, including another related species, the açaí 
palm (Euterpe oleraceae) (Brondizio 2008) Homma 1993), despite its potential for sustainable 
management (Reis et al. 2000). Nor it has been adequately preserved in public protected areas, or 
successfully managed in commonly held land, as suggested by (Ostrom 1990). Instead, and in spite of 
efforts, it continues to follow a tragedy of the commons path as predicted by  Hardin (1968), leading 
to a decline in population density, loss of genetic diversity and local extinctions  (Reis et al. 2000, 
Romeiro & Barcia 1996, Silva Matos & Bovi 2002, Fanelli et al. 2012, Orlande et al. 1987, 1996). 
Why efforts that have led to multiple layers of property rights and monitoring intended to protect the 
palm have not been effective? What mismatches exist between governance efforts, property right 
arrangements, market demand, and the ecological and social contexts of the Euterpe edulis palm?   

To examine this puzzle, in addition to our analysis of bundles of rights, we use Ostrom’s Design 
Principles to evaluate the underlying governance conditions at each level of analysis: the Quilombola 
territory, the forest resource system, and the Euterpe palm resource unit. We argue that the combination 
of overlapping systems of property rights, geographical and ecological characteristics, and the 
structure of the informal/illegal heart of palm economy undermines the effectiveness of legislation, 
local efforts to carry out cooperative monitoring and local investment in sustainable management.  

In the remaining of this section, we present our theoretical framework. In section 2, we use the 
SES framework to contextualize the Afro-Brazilian territories located in the Ribeira Valley (state of 
São Paulo), and give a brief description of the historical changes in their governance institutional 
arrangements (Futemma et al. 2015). In section 3, we discuss overlaps and mismatches between types 
of property rights (i.e., analysis of bundles of rights) and their implications for the governance of the 
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Quilombola territory, the forest, and the Euterpe edulis palm (i.e., analysis of design principles). In 
section 4, we discuss the policy implications of our findings, followed by a brief conclusion.  
1.2. Social-Ecological Systems, Design Principles and Property Rights 

Social-ecological systems (SES) are “a subset of social systems, in which some of the 
interdependent relationships among humans are mediated through interactions with biophysical and 
non-human biological units” (Anderies et al. 2004: 3). As such, SES are complex, adaptive systems, 
embedded in larger systems and involving multiple subsystems (Anderies et al. 2004).  The SES 
framework developed by E. Ostrom and collaborators is a diagnostic tool that helps to analyze the 
factors affecting the sustainability of social and ecological systems (McGinnis & Ostrom 2014, Ostrom 
& Cox 2010). The SES framework evolved and is often used in combination with the Institutional 
Analysis and Design (IAD) framework (McGinnis 2011; Ostrom 2011). 

Comparative research, starting with Ostrom (1990), has shown that robust and sustainable SES 
of common-pool resources share in common a number of conditions, or ‘design principles’, 
characterized as: clearly defined social and biophysical boundaries, proportional equivalence between 
benefits and costs, collective-choice arrangements, monitoring, graduate sanctions, conflict-resolution 
mechanisms, minimal recognition of rights to organize and nested enterprises (Anderies et al. 2004, 
Ostrom & Cox 2010; Cox et al. 2010).  

As reviewed by McGinnis & Ostrom (2014), the primary components of SES are: social, 
economic, and political settings (S); resource systems (RS); governance systems (GS); resource units 
(RU); actors (A); action situations: interactions (I) → outcomes (O); related ecosystems (RO). These 
first-tier variables can be further divided in second-tier variables that specify characteristics or 
components of each system as appropriate to a given problem (Ostrom & Cox 2010). However, it has 
been argued that the SES framework does not systematically incorporate the contribution of laws, 
theories and principles from the natural sciences, which could increase its diagnostic capacity (Epstein 
et al. 2013). Therefore, here we adopted the revised SES framework as proposed by Epstein et al. 
(2013) and Vogt et al. (2015) (see Appendix 1). The revised framework helps analyzing case studies 
while explicitly identifying ecological conditions, facilitating scholarly review and future 
reinterpretation of ecological results in light of new research (Epstein et al. 2013, Vogt et al. 2015). 

Common-pool resources such as forests can be governed by different property rights regimes 
or systems, which can be better understood as being constituted of bundles of rights (Schlager & 
Ostrom 1992). Bundles of rights might be shared or divided between different actors, and different 
distributions affect the incentives for individuals to manage a resource (Yandle 2007). Schlager & 
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Ostrom (1992) defined five different types of property rights: access (the right to enter a defined 
physical area and enjoy non-subtractive benefits); withdraw: (he right to obtain resource units or 
products of a resource system); management (the right to regulate internal use patterns and transform 
the resource by making improvements); exclusion (the right to determine who will have access right, 
and how that right may be transferred); and alienation (the right to sell or lease exclusion, management 
or withdraw rights). 

Here, we built upon the concept of property rights mismatch used for the analysis of marine fishing 
systems (Crowder et al. 2006, Wilson 2006, Yandle 2007) to analyze overlaps between rights assigned 
to the Quilombola territories (SES component = governance system), the forest (SES component = 
resource system) and the E. edulis palm (SES component = resource unit) in the Atlantic Forest, and 
resulting mismatches in incentives for Quilombola residents and other users of these resources (SES 
component = actors). In previous papers, we analyzed the historical changes in the institutional 
arrangements that govern Quilombola Territories (Futemma et al. 2015, summarized in section 2) and 
described how different public policies have affected Quilombola livelihoods (Adams et al. 2013). 
This paper is based on data collected by an interdisciplinary and interinstitutional research group on 
several aspects of the human ecology and institutional arrangements in 10 Quilombola communities 
situated in the municipalities of Eldorado and Iporanga, state of São Paulo, since 2003 (for a review 
see Adams et al. 2013). 

 
2. Afro-Brazilian (Quilombola) Territories in the Atlantic Forest  

The Brazilian Atlantic Forest originally extended approximately 3,300 km along the coastline, 
covering approximately 148,000,000 ha (Metzger 2009, Ribeiro et al. 2009). Since the European 
conquest, it has experienced significant deforestation for timber, agriculture, cattle ranching, firewood 
and urban expansion (Dean 1997), which left only 11.7 % of the original forest cover (Ribeiro et al. 
2009). With the majority of its remaining area designated as a Biosphere Reserve by UNESCO in 
1991, the Atlantic Forest is considered one of the world’s top biodiversity hotspots (Myers et al. 2000). 
It is also remarkable for its social and cultural diversity, being home to so-called traditional populations 
(e.g., Caiçaras, Quilombolas) and indigenous groups (Guarani Mbyá and Ñandeva, among others), 
many of which still depend on shifting cultivation and forest resources for their livelihoods (Adams 
2003, Castro et al. 2005, Penna-Firme & Brondizio 2007). 
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The Ribeira River Valley (2,830,666 ha), where we focus our analysis, is situated between two 

of the country’s most important cities, São Paulo and Curitiba, and is the largest Atlantic Forest 
remnant in Brazil (Adams et al. 2013, Dos Santos & Tatto 2008)4. Due to the mountainous relief, the 
area restricts mechanized agriculture. Difficult road access has also limited the economic development 
of the region (Hogan et al. 1995, Dos Santos & Tatto 2008). Home to 59 Afro-Brazilian Quilombola 
communities (Dos Santos & Tatto 2008), municipalities in the region are characterized by low human 
development index (HDI), reflecting low levels of education and income and high levels of infant 
mortality and illiteracy (Alves 2004, Hogan et al. 1995).  

The region is also infamous for the illegal extraction and trade of the Euterpe edulis’ heart of 
palm (palmito) (Galetti & Fernandez 1998). Although official statistics do not exist, estimates indicate 
that 29 tones were extracted annually from ne of the municipalities in Ribeira River Valley (Sete 
Barras) in the 1990’s (Galetti & Fernandez 1998), and around 200 tons were extracted monthly from 
the region as a whole during the same period (Ribeiro et al. 1993). During 1996-97, for example, the 
Environmental Military Police (EMP) made 49 arrests and apprehended 77 tons of canned palmito 
(Fantini 1999), which is considered a fraction of the actual industry. Monitoring and enforcement are 
recognized as being inefficient both by scholars and residents of the region (Fantini et al. 2004, Galetti 
& Fernandez 1998, Orlande et al. 1987). Middlemen have reported that the chance of being caught by 
the EMP when transporting the palmito is 1 in 4, while the risk of being arrested while cutting palmito 
in the forest is much lower (Fantini et al. 2004).  

The Ribeira River Valley is also symbolic for the recognition of land rights of Afro-Brazilian 
(Quilombola) communities. The Quilombolas are, besides Indigenous groups, the only populations in 
Brazil with legal claim to ancestral lands (Barros 2007, O’Dwyer 2009). This right was granted in the 
1988 Brazilian Constitution, and represented an attempt to guarantee access and land use rights for the 
descendants of the maroon communities formed, usually in isolated parts of the Brazilian territory, 
between the 16th and 19th centuries (Futemma et al. 2015).  The Quilombola territories are collective 
properties of land, and the communities are not allowed to sell, transfer, or rent the land. In other 
words, they have access, and exclusion, limited management rights, but not alienation rights. 

The creation of the Quilombola territories is considered a compensation policy (Schmitt et al. 
2002). From an initial limited number of communities acknowledged as having ancestral Quilombola 
rights, this constitutional provision extended broad and wide to encompass today, 2,697 recognized 
communities, most in rural areas. To date, 196 territories have already received their collective land 
                                                           
4 The Atlantic Forest Biosphere Reserve has 470,000 ha (http://www.ciliosdoribeira.org.br/vale-ribeira/patrimonio) 
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titles throughout the country (INCRA 2015)5. In the state of São Paulo, the seven territories that have 
been granted land titles are situated in the municipalities of Eldorado and Iporanga, in the Ribeira 
River Valley (Figure 1).  

The occupation of the Ribeira River Valley by Afro-Brazilian descendants’ dates back to the 
beginning of the 19th century and their history is marked by land conflicts and state intervention (see 
Futemma et al. 2015 for details). Futemma et al. (2015) explains that historical changes in the 
institutional structure of Quilombola communities can be divided in four periods (Figure 2).  Until 
around mid 20th century, Quilombolas relied mainly on shifting cultivation, hunting, fishing and 
collection of forest resources. Use and access to new areas for cultivation were based on customary 
norms and rights, based on recognition of usufruct rights or “first come, first served” basis (Futemma 
et al. 2015).  The family first claiming a site through clearing and planting could use it as long as the 
site remained productive with no restrictions on the duration of use, or on the size of the area. Despite 
not having formal and established ownership of an area, each family could claim rights to land large 
enough to rotate shifting cultivation fields. Kinship members or kindred group (group of kin families) 
could access a piece of land and use it for farming or building a house. Thus, in this first period the 
use and occupation of land for housing and farming was based on self-governance (Ostrom 1990). In 
many cases, however, these lands were claimed, often by force, by absentee “owners”, based on titles 
acquired during the colonial period or illegally. 

The 1950s-60s period was considered by Futemma et al. (2015) as a transitional phase from 
self-governance to a hierarchical state-controlled system (Chuenpagdee 2011), characterized by 
policies based on a development-oriented paradigm in which the state played a central role (Figure 2). 
The construction of roads and a highway connecting the Ribeira River Valley to other states in the 
Southern region of Brazil, attracted land grabbers and outsiders interested in ranching and in extracting 
the Euterpe edulis palm heart, at the time widely abundant. In this period, state-crafted rules emerged 
reinforcing an institutional structure that reflected the role of the public sector in crafting, enforcing 
and monitoring higher-level or collective choice rules (as defined by Ostrom et al. 1994: 46-47). Rules 
such as the prohibition to raise pigs, farming, and extraction of resources in several newly created 
protected areas were put in place. These rules had a direct impact on the production system and 
livelihood activities of local farmers (Futemma et al. 2015).  

 
                                                           
5 The Fundação Cultural Palmares (Ministry of Culture) certified 17 new communities in 30th of December 2016, totalizing 2,697 recognized communities in Brazil (http://www.palmares.gov.br/?p=40153). Once they are recognized, the communities can demand land titles to INCRA (National Institute for Colonization and Agrarian Reform).  
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Figure 1 – Studied Quilombola communities in the Ribeira Valley, state of São Paulo, Brazil  

(in red the ones with legal land titles) (Adams et al. 2013)  

 
Figure 2 - Timeline depicting historical facts and changes in governance of the Quilombola communities 

from 19th century to 21st century (from Futemma et al. 2015).  
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In the 1970s, in part as a response to the presence of guerilla groups in the region, the military 

government delivered elementary schools, roads, and health centers to parts of the region. The 
availability of new public services created incentives for local families and dispersed communities to 
cluster in small villages. Land grabbing and the arrival of squatters also marked the period. Rural 
communities and families in the region were frequently subjected to violence and expulsion. In the 
1980s, state and non-governmental organizations started to support rural communities to solve land 
conflicts situations. Lands occupied by what later became Quilombola communities were parceled out 
by a state agency (SUDELPA) dedicated to regional development, including solving land conflicts. At 
the time, families received a 0.25-hectare lot based on the recognition of their customary use. Land 
regularization led to changes in the production system and types of land ownership, including 
contributing to, unexpectedly, land transactions with externals buyers and speculators (land grabbers). 
This third phase was thus characterized by a transition from state-centered control to partnership 
arrangements, including in some cases co-governance, involving NGOs, unions, and organizations 
representing different social groups and interests (Figure 2) (Futemma et al. 2015, Adams et al. 2013).  

With the support of several institutions, the process of collective land titling of Quilombola 
communities began in the 1990s. In 2000, the regulation of Article 68 of the 1988 Brazilian 
Constitution was passed, granting land titles to Quilombola communities based on ethnicity, settlement 
history, and Afro-Brazilian ancestry. In the Ribeira River Valley collective ownership cancelled out 
the previous parceling of land conducted by SUDELPA. Despite the collective title, land use was still 
based on informal usufruct rights established in earlier periods (Futemma et al. 2015).  

Currently, each community governs its own territory through a legal association composed of 
a president, vice-president and secretariats, although some communities have been unfamiliar with this 
system. Decisions with respect to norms and rules regarding land occupation and use are made within 
the association, in which members of the community vote. The level of organization among the Afro-
Brazilian communities differs significantly (Futemma et al. 2015). Livelihoods are based on the 
production of rice, beans, maize, cassava and vegetables for subsistence, and few cash crops such as 
bananas and, recently, the Amazonian pupunha palm tree (Bactris gasipae). Governmental cash-
transfer programs play an important role in household income (Adams et al. 2013, Fanelli et al. 2012), 
but the Quilombola communities remain the poorest rural populations in Brazil (Penna-Firme and 
Brondizio 2007). A 2012 report from the National Secretary for the Promotion of Racial Equity 
estimates that 75% of Quilombolas in Brazil are in situation of extreme poverty (Brasil 2012). 
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Over the last 20 years, the Quilombolas from the Ribeira were faced with crucial changes in 

their production system due to environmental policies and regulations affecting farming, husbandry 
and extraction of forest resources (Adams et al. 2013). State and Federal rules began to be enforced by 
legislation limiting agricultural activities in forested areas. Thus, the design, enforcement and 
monitoring systems at the collective-choice and constitutional-choice levels (state and federal 
governments) began to replace the local customary system concerning the use of forests and specific 
resources such as the Euterpe edulis palm (Futemma et al. 2015) 

As a result, a complex mosaic of property rights evolved whereas one observes both overlaps 
and mismatches between rights regulating Afro-Brazilian territories, forest ecosystems, and specific 
resources and species. In the next section, we characterize the Quilombola SES and examine the bundle 
of property rights and resource governance across three levels – Quilombola territories (governance 
system), forest (resource system), and the Euterpe edulis palm tree (resource unit).  

 
3. The Quilombola Social-Ecological System 
3.1. Resources and Property Rights 

In the following paragraphs, we characterize some of the primary components of the 
Quilombola SES  (McGinnis & Ostrom 2014) vis-a-vis their bundles of property rights (Schlager & 
Ostrom 1992) (see also Appendix 1).   
3.1.1. Resource System: the Atlantic Forest 
 The 1988 Brazilian Constitution declared the Atlantic Forest as a national patrimony. Two 
years later, Federal Decree 99.547/1990 was issued prohibiting any kind of use of its resources, due to 
the mobilization of environmentalist groups that helped to design the constitution and their concern 
with the vanishing forest. The restrictions imposed by this policy directly affected the Quilombola’s 
livelihoods by prohibiting the traditional shifting cultivation system and the collection of forest 
resources. The technical support offered by the government of the state of São Paulo to promote 
agricultural intensification in non-forested areas was not enough to cease the decline of subsistence 
production systems in the Ribeira River Valley  (Romeiro & Barcia 1996).  

The controversies that followed Federal Decree 99.547/1990 regarding the use of the forest’s 
resources by farmers and members of ‘traditional communities’ lead to its substitution by Federal 
Decree 750, in 1993, which was considered as the most effective legal instrument to protect the 
Atlantic Forest (Greenpeace 2006). Federal Decree 750/1993 prohibited cutting primary and secondary 
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forest in intermediate and advanced succession stages, except in cases of public utility or social interest 
and after the approval of an impact assessment report (Varjabedian 2010). The use of forest in initial 
stages of successions was to be regulated by IBAMA (Brazilian National Environmental Institute) and 
state environmental agencies. Despite very strict rules regarding the use of the Atlantic Forest’s 
resources, it did allow for the use and consumption of vegetation species (such as palmito) by members 
of ‘traditional communities’, under an authorization of the state environmental agency.  

In 2006, after 14 years of debate in the Brazilian parliament due to the pressure from farmers 
and loggers, Federal Law 11.428 (Atlantic Forest Law) substituted Federal Decree 7506 (Greenpeace 
2006)(Romeiro & Barcia 1996). Environmentalists considered the Atlantic Law as a throwback, 
because it reduced the protection and increased the risks to the Atlantic rainforest remnants. The new 
law, which is still in force, differentiated the intermediate stage of succession from the advanced 
stage/primary forest, and allowed it to be used by smallholders (50 hectares) and traditional people for 
subsistence agriculture and cattle ranching. Licenses were to be issued only by state environmental 
agencies, without the need to hear IBAMA (Varjabedian 2010). In the state of São Paulo, the licenses 
are issued by CETESB (São Paulo State Agency for Environment) under Resolution 27/2010 (SÃO 
PAULO 2010). However, the resolution prohibits the use of fire based on State Law 10.547/2000 
(SÃO PAULO 2000), a crucial element of the shifting cultivation system. Furthermore, to obtain the 
license an extensive paperwork has to be filled by the Quilombolas with the help of ITESP (the state 
agency of São Paulo for land tenure issues). The process is highly bureaucratic, and it can take months 
for the license to be released by CETESB (Futemma et al. 2015). 

Besides the legislation that specifically protects the Atlantic Forest, the use of the forest is also 
subjected to the Brazilian Forest Code.  This piece of legislation regulates land use and management 
on private properties, and has been recently revised  (Soares-filho et al. 2014). The 1965 Forest Code 
required landowners to conserve native vegetation on their rural properties, both by setting aside a 
Legal Reserve (LR) and by protecting environmentally sensitive areas (Areas of Permanent 
Preservation - APPs), such as along river and streams and in areas of steep topography. In the Atlantic 
Forest biome, the LR should be equivalent to at least 20% of the property, compared to 80% in the 
Amazon region. The APPs includes hilltops, high elevations, steep slopes, and riparian areas (Soares-
filho et al. 2014). In the Ribeira River Valley, as elsewhere in Brazil, the 1965 Forest Code proved 
difficult to monitor and enforce, and most Quilombolas were unaware of the regulations imposed by 
it, including the prohibition to cultivate on riparian areas (Futemma et al. 2015). 

                                                           
6 Federal Law 11.428/2006 and Federal Decree 6.660/2008 (BRASIL 2006, BRASIL 2008). 
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In 2012, after a long period of lobbying by large rural landowners and a heated debate involving 

environmentalists, ecologists, landowners, politicians and scientists, a revised Forest Code was 
approved in Brazil (Federal Law 12.651/1992). Although it maintained the relative sizes of the RL, it 
reduced the APPs, and considered deforested areas before July 2008 as consolidated and exempted 
their landowners for not obeying to the previous Forest Code7. The new Forest Code recognizes all the 
forested areas in Brazil as common resources, limiting property rights to the rule of law. The 
commercial use of forested areas is allowed provided the property is registered in the Rural 
Environmental Registry (CAR) and has a management plan approved. Members of ‘traditional 
communities’ still have the right to non-commercial uses of forest resources, and are allowed to use 
fire for agricultural practices.  Regulations detailing the code are still under negotiation (Soares Filho 
et al. 2014), and it is yet not clear how the new regulations will affect the Quilombola’s livelihoods. It 
is certain that most communities will not have a problem establishing the legal reserve because 86% 
of their territories, on average, are covered with forest. However, the growth of secondary forests in 
initial and intermediate stages of succession due to the gradual abandonment of shifting cultivation is 
leading to the loss of areas available for agriculture (Adams et al. 2013). Regulations pertaining to 
different categories of protected areas, which surround the Quilombola territories in the Ribeira River 
Valley and impose restrictions to traditional subsistence activities and use of forest resources, 
including the palmito, have not been changed.  
3.1.2. Resource Units: The Euterpe edulis Palm Trees 

The native juçara palm tree (Euterpe edulis M.) is an ecological and symbolic keystone species 
in the Atlantic Forest. Not only it has a crucial role in the Atlantic Forest’s food chain (Barroso et al. 
2010), but it is also is an iconic symbol of the pressure imposed on forest resources. Despite the forest 
and the palm tree being protected by the rule of law and protected areas, illegal harvesting of juçara’s 
high quality heart of palm (called palmito) is an ongoing profitable activity. Over-harvesting is 
considered to be leading the system to a ‘tragedy of the commons’ scenario, illustrated by the inclusion 
of the E. edulis palm tree as a vulnerable species on the Brazilian endangered species list  (BRASIL 
2014), and as a threatened species in the State of São Paulo’s list (SÃO PAULO 2004). 

The tragedy is explained largely by the fact that monitoring and sanctioning by the state are 
inefficient to curb illegal extraction and market demand, and because use rights are poorly defined or 
impractical (Orlande et al. 1987). The palm is distributed across Atlantic Forest remnants along the 
Brazilian coast and adjacent interior, but it presents low population densities in secondary forests, 
                                                           
7 Observatório do Código Florestal (http://www.observatorioflorestal.org.br/pagina-basica/o-codigo-florestal, accessed in 15th February 2016). 
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which are dominant in this region (Fantini et al. 2004, Freckleton et al. 2003). In protected areas, the 
level of control of palmito extraction varies significantly, but most of them are considered as de facto 
open access forests. The juçara’s biological and ecological characteristics also pose a challenge to 
monitoring and management: Euterpe edulis is a single stemmed palm (heart of palm extraction kills 
the plant), its population dynamics is density-dependent, it reproduces only through seeds and has slow 
growth rate (6-8 years for reproduction, ideally 10 years for cutting but 7 in practice). Although in 
natural populations it can produce 300 kg of fruit/ha/yr (Reis et al. 2000), its juice is not as appreciated 
as the Amazonian açaí palm (Euterpe oleraceae).  

Heart of palm extraction is an important source of income for Quilombola households in the 
Ribeira River Valley since the 1930s (Barroso et al. 2010). The palm also has other uses in art craft 
and construction. Increased demand in urban areas, including international demand, availability and 
lack of regulation against extraction led to the industrialization of heart of palm production after the 
1940s, and several canaries opened in the region, encouraging illegal harvesting.  In 1969, the Brazilian 
Institute for Forest Development (IBDF) established regulations to control over-exploitation8, 
mandating that the canaries should maintain palm tree plantations, and plant two saplings for each 
harvested adult (Matos 1995). However, these regulations proved to be ineffective and the palm trees 
continued to be overharvested from the forest. Estimates are that during the 1970s-1980s up to 120 
adult palm trees could be cut per person/day, each piece being sold for less than a dollar. Factories 
produced from 2-6 tons a month of canned heart of palm, reaching a peak production of 98.5 
tons/month in the 1980s (Silva Matos & Bovi 2002). In this period, overharvesting and the reduction 
in native populations made most factories move to the Amazon to explore the açaí palm (Euterpe 
oleraceae), which still today dominates national and international markets (Brondizio 2008, Fantini et 
al. 2004, Galetti & Fernandez 1998). 

Yet, increased market demand has contributed to maintain a smaller and diffused, but illegal 
extractive industry in the Atlantic Forest (Fantini et al. 2004, Orlande et al. 1996, Reis et al. 2000). In 
1990, fourteen legal processing factories remained in the Ribeira River Valley (Galetti & Fernandez 
1998), together with an estimated 585 illegal “home factories” (Fantini et al. 2004). In an attempt to 
curb illegal harvesting, and following Federal Decree 750/1993, the Environmental Secretariat of the 
State of São Paulo (SMA/SP) issued an ordinance [Ordenance DEPRN 9/1989, Resolution 12/1994 
and Resolution16/1994] to regulate the extraction of the juçara palm tree. Licenses for managing 
natural or planted populations in primary and secondary intermediate/advanced succession forests 

                                                           
8 Portaria IBDF 1238, de 2 de fevereiro de 1970, ammended in subsequent years.  
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were granted after the approval of a sustainable management plan. In other words, the main 
government regulatory strategy was to ban unmanaged palm harvesting, and grant licenses to exploit 
managed palm stands (Galetti & Fernandez 1998).  However, between 1992 and 1996, only 20 licenses 
for cutting palmito were issued by DEPRN (Romeiro & Barcia 1996), and the costs and bureaucratic 
obstacles to obtain a license have only contributed to expand illegal harvesting. For Romeiro and 
Barcia (1996), increased surveillance and sanctioning of heart of palm extractors (instead of the 
consumers) helped to legitimize illegal extraction by the poor and contributed to the on-going “tragedy 
of the commons”. 

The heart of palm illegal production chain involves three different stages and actors: the 
harvesting (and frequently canning) of the palm from the forest by palmiteiros, transportation of palms 
to the cities by middlemen, and offering it to consumers by restaurants and supermarkets (Galetti & 
Fernandez 1998). Extraction is carried out both in private and protected areas. Illegal extraction in the 
forest is essentially a male, full or part-time activity, which usually complements other income sources 
such as working on banana plantations that are abundant in parts of the region (Fantini et al. 2004, 
Galetti & Fernandez 1998).  As an illegal activity, little is known about how many and who are the 
palmiteiros, except for the fact that they are among the poorest residents of the Ribeira River Valley, 
both from rural and urban areas (Galetti & Fernandez 1998, Nogueira 2003). Many are landless 
workers that resort to illegal extraction according to fluctuating needs for income (Orlande et al. 1987).  

Extraction is a dangerous and strenuous activity, carried out during the night to avoid 
encounters with the Environmental Military Police (EMP)9. Palmiteiros can travel long distances to 
find stocks of palm trees in mountainous terrain, camping 3-4 days in the forest. Reports of invasion 
by armed groups of palmiteiros in private10 and public protected areas are not rare, leading some to 
compare the palm harvesting to the drug market (Nogueira 2003). The harvest is either sold in natura, 
or canned in precarious conditions in the forest, before being collected by intermediaries who are 
responsible for taking the jars to [legal] factories and paying the transportation costs. They are also 
responsible for taking care of bribes or eventual fines ensued when the EMP detains a truck. The 
factories are the main suppliers to supermarkets and restaurants, and can mix legal and illegal palmito 
stocks before selling them. Although there is not a marked seasonality, palmito harvesting is preferred 
in the drier weather, when it is easier to cut and transport (Orlande et al. 1987).  

                                                           
9 The Environmental Military Police of the State of São Paulo is responsible for environmental law enforcement and is part of the National Environmental System (SISNAMA). It monitors environmental crimes such as hunting and fishing native species, illegal palmito extraction and deforestation, among others.  
10 http://www.revistarural.com.br/edicoes/item/5678-palmito-mestico-de-boa-origem and field notes. 
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Efforts and initiatives to develop plantations and sustainable management of native populations 

have been largely ineffective (Barroso et al. 2010, Fanelli et al. 2012, Fantini et al. 2004, Reis et al. 
2000). In many places, sustainable management in the forest would depend on restocking the natural 
population before managing the area  (Oliveira Junior et al. 2010). Although Resolution 16/1994 is 
still in force in the state of São Paulo, extraction of palmito from primary and secondary 
intermediate/advanced forests is no longer allowed, due to the Atlantic Forest Law (2006).  The law 
prohibits not only its extraction, but also forest and agroforestry management, even in areas where 
palm trees have been re-introduced (Fanelli et al. 2012, Fantini et al. 2004). Legal production in areas 
of initial secondary forests requires a management plan approved by state agencies and can cost up to 
US$ 10,000-35,000, taking approximately 6 months to be approved (Fantini et al. 2004, Galetti & 
Fernandez 1998, Orlande et al. 1987)11.  

Although it is difficult to estimate incomes from palmito extraction it can represent in some 
cases 90% of the average household total income for Quilombola families in the region (Fantini et al. 
2004), and monthly income can be five times the national minimum wage. Nevertheless, payment 
received by palmiteiros is probably just a small fraction of gross income from sales of the final product 
(Orlande et al. 1987). Some estimates calculate that illegal production is twice as profitable as legal 
production (Orlande et al. 1987). As a result, pressure to extract palm heart in relatively small 
Quilombola territories has led to a steady decline in natural populations (Fanelli et al. 2012, Romeiro 
& Barcia 1996). Despite the E. edulis potential for sustainable management and the accumulated 
scientific (Fantini et al. 2004) and ethnoecological knowledge about the species (Barroso et al. 2010), 
sustainable management is still not a reality in the Ribeira River Valley. Therefore, pressure has 
increased in neighboring protected areas accessible by multiple and disguised poaching trails (Fantini 
et al. 2004, Romeiro & Barcia 1996).  
3.1.3. Governance System: the Quilombola Territories 

As discussed above, operational rules devised by the government grant Quilombola families 
with access to land, the forest and the palm tree within their territory. A plea for the recognition of a 
Quilombola territory has to be acknowledged by the Fundação Cultural Palmares, an agency of the 
Ministry of Culture, before the communities can demand collective land titles to INCRA (National 
Institute for Colonization and Agrarian Reform). In the state of São Paulo, INCRA works together 
with the state agency ITESP (Foundation for Land Tenure of State of São Paulo), that besides granting 
land titles also provides extension services (Futemma et al. 2015). The collective land title gives the 
                                                           
11 Most of the biological research and management plans for the palm tree originate from the Agronomic Institute of Campinas or from the Federal University of Santa Catarina (Orlande et al. 1987). 
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community rights to access to the land, the forest and its resources; to withdraw natural resources from 
the territory for family’s consumption; to decide how to manage the land, distribute assets among 
community members and devise rules for accessing and managing natural resources within the 
territory; and exclusion rights, to prohibit non-members from entering the community. Alienation 
rights remain in the hands of the government.  

This configuration of rights, however, overlaps with more inclusive legislation protecting the 
forest and endangered species such as the Euterpe edulis. A disaggregation of the Quilombola’s 
property rights in terms of bundles of rights (Schlager & Ostrom 1992) gives us a clearer picture of 
the “over-matching” of multiple forms of protection assigned to natural resources and the partial rights 
that emerge from this SES, showing that Quilombola’s withdraw and management rights are in fact 
partial and shared with the state. Furthermore, de jure property rights can be respected and considered 
as de facto or not (Table 1, Figure 3). To give a clearer picture of the overlaps on the distribution of 
property rights for each dimension of the Quilombola SES, each right (access, withdraw, management, 
exclusion and alienation) was evaluated using a Likert-type scale from 1-5, according to existence and 
effectiveness of each type of right. Existence varied from 1 (property right does not belong to the 
Quilombolas) to 5 (property right exists, is completely formalized and held exclusively by the 
Quilombolas). Effectiveness varied from 1 (property right exists de jure, but not de facto) to 5 (property 
right exists de jure and de facto) (Table 1, Figure 3).  

Regarding the forest, partial management rights allow the Quilombola’s to decide how to use 
its resources (such as cutting biomass for shifting cultivation), except on the areas covered with 
primary and secondary advanced forests, which covers most of the territories. In initial/intermediary 
secondary forests, land use is subject to a license from the government, but in open areas the 
communities associations, customary rules and households decide it. The same holds for palmito 
management. Withdraw of resources from the forest, including the palmito, is allowed for household 
consumption, but prohibited for commercial uses. In other words, there is an ‘overlap’ of multiple 
property rights and forms of protection assigned to territory, forest, and the palm, creating a sense of 
diffused and contested ownership. Furthermore, this system of protection and distribution of rights, 
along with the E. edulis biological and ecological characteristics (Appendix 1) and functioning illegal 
market, have contributed to create a mismatch of incentives for communities to develop sustainable 
management plans and agroforestry/plantation-based production systems.  

Figure 3 shows that the right to access is the only one held exclusively by the Quilombolas for 
all the SES dimensions and that it is fully effective, that is, exists de jure and de facto. Alienation rights 
to any of the dimensions (territory, forest and palm tree), on the other hand, do not belong to the 
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communities, and are held exclusively by the government; although these rights are well established 
de jure, de facto they have diminishing values, showing the challenge faced by the government to 
govern the Atlantic Forest and its resources. De jure exclusion rights belong to the Quilombolas within 
their territories (right to exclude outsiders), but the rights pertaining to the use and management of the 
forest and the palm trees overlap with the authority of the government agencies (outsiders and 
Quilombolas). Their effectiveness (Figure 3) shows that territory exclusion rights are more effective 
than rights pertaining to the forest and the palm tree.  

According to Schlager & Ostrom (1992), sustainable resource management requires at least 
users access, withdraw and management rights; exclusion rights improve the outcomes. When the 
Quilombolas withdraw and management property rights are considered (Figure 3, Table 1), they not 
only are never completely in the community’s hands, but also are not very effective. Since access rights 
to all resources (territory, forest and palm tree) are completely held by the Quilombolas, as well as 
exclusion territorial rights, we may conclude that the concession of full rights to management and 
withdraw by the government to the communities associations could be a first step to try to achieve 
outcomes that are more positive. In the next section, we show how the property rights bundle affect 
the governance and sustainable management of Quilombola territories and resources (according to 
different design principles) (Anderies et al. 2004, Ostrom 1990). 

 
3.2. Governing the Quilombola SES 

Robust and sustainable common property regimes are governed by institutions crafted to 
facilitate the emergence of conditions such as those expressed in the design principles identified by 
Ostrom (1990, 2009). While there are no recipes as to how many or which combination of design 
principles are necessary and sufficient to build a robust system, meeting most of the them increases 
the probability of a successful and enduring outcome (Ostrom 1990, 2009; Cox et al. 2010). Therefore, 
analyzing the design principles of a SES helps us identify the problems involved in the governance of 
a common pool resource system, and discuss the improvements that can lead to a more robust system 
(Ostrom 2009). Each component of the Quilombola SES was evaluated according to its existence and 
effectiveness of each design principle using a scale from 1-5. Existence varied from (1) principle does 
not exist, to (5) principle exists and is completely formalized and recognized. Effectiveness varied 
from (1) principle exists but is not being applied, to (5) principle is completely applied (Figure 4 and 
Appendix 2). This approach is based on the methodology developed by the DURAMAZ II project 
(Sustainable Development in the Amazon) (Brondizio et al. n.d.). 
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Table 1 - Bundles of (partial) rights associated to each one of the main components of the Quilombola SES 

 Access Withdraw Management Exclusion Alienation 
 Existence Effectiveness Existence Effectiveness Existence Effectiveness Existence Effectiveness Existence Effectiveness 
Territory 
 

Well defined; 
held by 

Quilombolas 
(5) 

Right is 
recognized de 

jure and de 
facto (5) 

Well defined; 
not all 

resources can 
be withdrawn 

from the 
territory; 

shared between 
Quilombola’s 

and 
government (3) 

De jure right 
exists, but de 

facto is 
partially 

respected (3) 

Well defined; 
shared between 
Quilombola’s 

and 
government; 
Quilombola’s 
rights don’t 

apply to 
primary and 
intermediate/ 

advanced 
secondary 

growth forests 
(3) 

De jure right 
exists, but de 

facto is 
partially 

respected (3) 

Well defined; 
held by 

Quilombolas, 
which can 

resort to state 
agencies and 

NGOs for help 
(5) 

De jure right 
exists, but de 
facto some 

communities 
are still waiting 

for the 
government to 

pay a 
compensation 

to non-
Quilombola 

private owners 
to be removed  

(4) 

Well defined; 
held by 

government (1) 
Right is 

recognized de 
jure and de 

facto (5) 

Forest 
 

Well defined; 
held by 

Quilombolas 
(5) 

Right is 
recognized de 

jure and de 
facto (5) 

Well defined; 
shared between 
Quilombola’s 

and 
government; 
palmito and 

other resources 
extracted only 

for 
consumption 

(3) 

De jure right 
exists, but de 
facto is little 
respected, 

especially for 
palmito (2) 

Well defined; 
shared between 
Quilombola’s 

and 
government; 

only secondary 
forest in initial 

stage can be 
managed (most 

of territory) 
(3) 

De jure right 
exists, but de 
facto is not 

always 
respected, 

especially in 
the case of 
clearing the 

land for 
shifting 

cultivation (3) 

Well defined; 
shared between 
Quilombola’s 

and 
government (3) 

De jure right 
exists, but de 

facto is 
partially 

respected due 
to invasions by 

outsiders (2) 

Well defined; 
held by 

government (1) 
De jure right 
exists, but de 

facto is 
partially 

respected, 
some resources 

are sold 
(bushmeat, 

crops from SC) 
(4) 

Palm tree 
 

Well defined; 
held by 

Quilombolas 
(5) 

Right is 
recognized de 

jure and de 
facto (5) 

Well defined; 
shared between 
Quilombola’s 

(only for 
consumption) 

and 
government (2) 

De jure right 
exists, but de 
facto is not 
respected 

(1) 

Well defined; 
shared 

Quilombola’s 
and 

government; 
management is 
allowed only in 

initial 
secondary 

forests, with 
management 

plan  
(2) 

De jure right 
exists, but de 
facto is not 
respected 

(1) 

Well defined; 
shared between 
Quilombola’s 

and 
government (3) 

De jure right 
exists, but de 

facto is 
partially 

respected due 
to invasions by 

outsiders (2) 

Well defined; 
held by 

government (1) 
De jure right 
exists, but de 
facto is not 
respected 

(1) 

Existence – (1) property right does not belong to the Quilombolas; (5) property right exists, is completely formalized and held exclusively by the Quilombolas; 
Effectiveness – (1) property rights exists de jure, but not de facto; (5) property rights exists de jure and de facto; 
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A B C 

Figure 3 – Property rights bundle’s existence and effectiveness associated to the three dimensions of the Quilombola SES – Territory (A), Forest (B) and Palm 
Tree (Euterpe edulis) (C).  

A B C 

   
Figure 4 – Design principles associated to the three dimensions of the Quilombola SES (existence and effectiveness)
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The first design principle – clearly defined boundaries – can be sub-divided into physical and 

social boundaries. As discussed previously for the Quilombola SES, physical boundaries regarding the 
territory and the forest (community, state or private area) exist and are clearly defined by customary 
laws and the rule of law. The territory boundaries are recognized by all the actors and are usually 
effective, except for the occasional invasion by outsiders for hunting or poaching palmito. Invasions 
were reported by a Quilombola community leader to have decreased after the land title was issued. In 
the case of the forest, limits are not always respected and hunting and poaching occur in private, 
community and state properties alike; for agriculture (shifting cultivation), though, the boundaries are 
respected. The physical boundaries for the palm tree are not only poorly defined, but are also 
permeable. The palm tree is widely dispersed on the forest remnants, can occur in patches, and there 
is no mapping of its area of occurrence (lack of information). Additionally, palms within community 
property, state reserves and private properties are subjected to poaching (see Figure 4 and Appendix 
2).  

Social boundaries exist and are clearly defined for the territory, the forest and the palm. The 
community’s association is responsible for deciding who can live in the community, based on kinship 
and ancestral rights. Rules for allowing and accepting the inclusion of outsiders vary by community. 
Access and use to forest within state reserves are off-limit to any user; within Quilombola territory, 
they are clearly defined by customary and state laws, the community association or the households; in 
private properties access and use has to be authorized by the owner. Nevertheless, invasions occur, as 
explained above. The heart of palm extraction is off-limit in any type of property regime; however, 
Quilombolas are allowed to extract heart of palm within their territories. Therefore, although social 
boundaries exist for all the components of the Quilombola SES, forest areas, in private and state areas, 
are frequently invaded by poachers of palmito and by hunters, thus social boundaries can be considered 
as only partially effective (Figure 4, Appendix 2). 

The existence of congruence between appropriation and provision rules and local conditions is 
an important design principle12. In the Quilombola SES, they are largely well defined. Allowed types 
of land use and responsibilities of Quilombola residents in managing the territory are congruent, but 
conflict exists related to the use of forest and extraction of palm heart. Forest use is permitted under 
certain conditions (shifting cultivation and palmito management in initial/intermediary secondary 
forests), but the need for a license implies in high transaction costs. Rules defining provisioning 

                                                           
12 Appropriation refers to the process of withdrawing units from a resource system, and appropriators are those who withdraw such units; provision refers to arrangements supporting the provision of a common-pool resource (Ostrom 1990: 31). 
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obligations, such as management that promotes forest regrowth, are unclear and in some cases 
contradictory. Regarding the palm tree, extraction for subsistence within Quilombola territories is 
allowed, but forbidden in other areas. However, the rules are not congruent with the high prices of 
heart of palm  in the illegal market (Appendix 2). 

Collective choice arrangements are well defined and effective in governing the territory. 
Individuals affected by the operational rules can participate as a member of the community association 
or in the association’s meetings, contributing to modify them. In the case of the forest, individuals can 
only partially contribute to modifying existing rules via the community’s association. Rules of law 
pertaining where to open agricultural plots (initial/intermediary secondary forests) and how to manage 
them (e.g., use of fire) cannot be modified, and a license is required for cultivating. Nevertheless, the 
Quilombolas have been putting political pressure on State Government, as well as researchers 
supporting such legislation, to change regulations  (Futemma et al. 2015). In the case of the palm, 
individuals affected by the operational rules have no option to modify them. 

Monitoring and sanctioning are recognized as very important for the robustness of a SES 
(Ostrom 1990, Ostrom 2009). Within the territory, land use and occupation are monitored by all 
members of the community and by inter-community information exchange. The community’s 
association is usually informed when strangers move into the territory and looks for external help when 
needed (NGOs, Pastoral da Terra, ITESP), based on the rule of law. Community members that use the 
forest (for hunting, collection of NFTPs, and cultivation ) monitor their resource use area for outsiders. 
State guards monitor the protected areas (state forests) for illegal activities such as hunting and 
poaching palmito, and the Environmental Military Police (EMP) monitors community, private and 
state forests, mainly after denouncements. The efficiency of monitoring the territory, the forest and the 
palm varies and is difficult to evaluate, but it is probably most efficient within the Quilombola 
territories (Appendix 2, Figure 4). Likewise, we had limited data and information to evaluate whether 
graduated sanctions decided by Quilombola communities have been enforced. In the forest, individuals 
caught by the EMP cultivating a plot without a license, hunting, or harvesting palmito are subject to 
punishment defined by Federal Law 9.605/1998 (Law of Environmental Crimes). The offender is taken 
to a police station and penalties include a fine, 1 to 3 years of confinement, or both (Bastos n.d.). A 
few years ago, for example, one of the main historical leaders of the community of Pedro Cubas was 
condemned to one year of house confinement (she was 69 years old) for cutting 0.21 ha of Atlantic 
Forest to cultivate subsistence crops13. In some cases, the community’s association or a NGO pay for 
                                                           
13 http://tj-sp.jusbrasil.com.br/jurisprudencia/158301485/apelacao-apl-3236220098260172-sp-0000323-6220098260172/inteiro-teor-158301495 
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the fine, and a church-based supporting program (Pastoral da Terra) usually helps to pay a lawyer. 
Therefore, although monitoring and (not graduate) sanction mechanisms are in place, when the forest 
and the palm tree are considered the chance of being caught is very low, so their effectiveness was also 
considered limited (Appendix 2, Figure 4).  

The discussion about monitoring and sanctioning shows that the Quilombola SES lacks rapid, 
low cost, local arenas for conflict-resolution (Ostrom 2009). With the exception of conflicts that are 
internal to the community and can be resolved by the association, conflicts involving the forest or the 
palm are negotiated directly with state officials (Environmental Military Police or a judge) and 
punishments are based on the rule of law. This unbalanced power relation between the Quilombolas 
and the state has contributed, in Romeiro and Barcia’s (1996) opinion, to fuel the feeling of injustice 
and disrupted collective choice arrangements that were in place in the past, contributing to discourage 
a more sustainable use of the palmito. So, although Quilombola’s rights to organize are completely 
recognized for the territory, they are only partially recognized in the case of the forest, and completely 
ignored in the case of the Euterpe edulis palm.  

Lastly, since the Atlantic Forest is a large common pool resource, the Quilombola SES 
robustness would benefit of having a nested enterprise design principle. However, although the 
communities establish different relationships with state agencies and outside organizations for 
governing the territory (Futemma et al. 2015), the governance activities are not truly “organized in 
multiple layers of nested enterprises” (Ostrom 2009: 36).  

 
 4. Moving a step forward: evaluating conditions that could support a dynamic, adaptive 
system 

 
Since Hardin’s seminal paper (1968), the “tragedy of the commons” has been invoked to 

explain the environmental degradation that occurs when a group of individuals uses a scarce resource 
in common (Ostrom 1988, 1990). In the Atlantic forest in general, and the Riberia River Valley in 
particular, it has not been different. The Euterpe edulis (palmito) commons dilemma faced by the 
Quilombolas and other users has been frequently cited as an example of the tragedy (Fanelli et al. 
2012, Fantini et al. 2004, Romeiro & Barcia 1996). This dominant conservation framework enacted 
recommendations of either privatizing natural resource systems or using central government control 
(Ostrom 1988), ignoring the theoretical advances based on empirical data analyzed by Elinor Ostrom 
and colleagues at Indiana University.  
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In the case study analyzed here, policy makers opted for a top-down governance system that 

has been imposed on palmito harvesters for at least 4 decades, together with the creation of protected 
areas (public property) and regulations for private owners to manage the resource. However, as the 
literature has shown (Chhatre & Agrawal 2008, Cole & Ostrom 2011, Ostrom & Cox 2010), neither 
private property, nor community lands or state protected areas are a panacea for overcoming the 
commons dilemma, and illegal palmito harvesting continues to be an ongoing lucrative enterprise. 
Although this scenario is not surprising (Fanelli et al. 2012, Romeiro & Barcia 1996), by breaking the 
property regimes in bundles of rights we have shown that the existence of partial and overlapping 
exclusion, withdraw and management rights can help to explain the diffused sense of ownership of the 
palm tree, while not providing effective mechanisms for assuring compliance to rules and monitoring 
of the resource.  

In situations of change, such as those faced by the Quilombolas in the same period, the re-
distribution of rights by government (that holds the strongest property rights and is the default holder 
of all property rights) created overlaps between institutional arrangements and local conditions, leading 
to mismatches in incentives to manage the resource (Cash et al. 2006, Meinzen-Dick & Mwangi 2009, 
Yandle 2007).  The conflicts that aroused have undermined the resilience and adaptive capacity of 
local social-ecological arrangements, even those developed over long periods as shown by Romeiro 
and Barcia (1996). The combination of overlapping systems of property rights, biological and 
ecological characteristics of the palm tree, and the structure of the informal/illegal economy has 
undermined the effectiveness of legislation, local efforts to carry out cooperative monitoring and local 
investment in sustainable management (Chhatre & Agrawal 2008, Cole & Ostrom 2011, Ostrom & 
Cox 2010).  

While overlapping property rights arrangements put in place to address multiple goals (forest 
and species conservation, Quilombola territorial rights) create multiples degrees of exclusion, 
difficulties in monitoring a widely distributed species limit their effectiveness. These arrangements are 
also limiting the ability of Quilombola residents to effectively develop management plans that 
reconcile conservation and development goals, undermining the long-term sustainability of forest 
ecosystems and the jucara species. This arrangement creates contested claims over the resource and 
undermines cooperation in monitoring. Furthermore, the existence of informal markets and illegal 
extraction operating over large geographic areas undermines incentives to invest in long-term 
management and domestication of the palm (BRASIL 2007). 
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Therefore, it is time to consider a shift towards a “multiple-layer, polycentric system that can 

be dynamic, adaptive, and effective over time” (Ostrom 2009; 45). In favor of such governance system 
is the fact that some of the internal uncertainties that affect efforts to organize appropriators for 
collective action (Ostrom 1990) have already started to be addressed in the case of the Quilombola 
SES. Initial information on the structure of the resource system (Fanelli et al. 2012), the impact of 
appropriators on the resource system (Fantini et al. 2004), forestry and agroforestry methods can help 
to improve the resource stock and sustainable management yields (Reis et al. 2000; Fantini et al. 2004), 
and existing ethnoecological knowledge on the Euterpe edulis palm (Barroso et al. 2010) are already 
available. Furthermore, the Quilombola communities are relatively homogeneous and not too big in 
size (Ostrom 2003), and all the actors involved the illegal extraction and trading of palmito recognize 
that the system has to be changed before the palm sock collapses (Nogueira 2003). This is a considered 
by Ostrom (2009) as a pre-condition for a group of users to solve their collective action problem. 

Adaptive governance in complex systems such as the Quilombola SES requires information 
about technology, stocks, flows and processes in the resource system, conflict-resolution arenas, 
institutions that are adaptive (Dietz et al. 2003), and reduction of transaction costs for legal production. 
The state and federal governments have an important role here to provide mechanisms to backup local 
monitoring and sanctioning efforts. In such an environment, different policy option could be tested 
and verified, such as the concession of different bundles of rights from the government to the 
Quilombola communities and other actors, creating positive incentives for a more sustainable 
management of the palm tree (Wiebe & Meinzen-Dick 1998). In addition to revisiting existing rules 
and compliance instruments, monitoring and enforcement should focus on both ends of the palmito 
commercialization chain (Fanelli et al. 2012), particularly on vendors (e.g., restaurants, supermarkets) 
catering directly to consumers. Creating public awareness campaigns would go a long way to inform 
the general public about the environmental impacts and the health risks of buying palmito from illegal 
sources. 
 
5. Conclusions 
 
As Cole and Ostrom (2011: 46) predicted top-down systems are “not as successful as working with 
the users of a resource over time to develop a system that is well matched to the ecological system, as 
well as to the practices, norms, and long-term economic welfare of the participants.” Although the 
Quilombolas are proprietors of the territory (Ostrom and Schlager 1996), more inclusive legislation 
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applied to the resources within their land that restrain their property rights. So, although they have a 
partial autonomy to change their own institutional structures, external authorities prevent them from 
making constructive changes that could lead the sustainable management and intensification of 
production of the palmito commons. Decentralization of authority and recognition of rights could help 
to provide incentives for Quilombolas to move from being exclusively appropriators to being providers 
of this common pool resource. 
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us
t-D

ec
em

be
r);

 se
as

on
al 

fru
itin

g; 
 

    
 al

tit
ud

ina
l v

ari
ati

on
 of

 ph
en

olo
gy

 an
d f

rui
t p

rod
uc

tio
n; 

pe
ak

 of
 

    
 flo

we
rin

g b
eg

inn
ing

 of
 w

et 
se

as
on

; m
ea

n 1
50

0–
48

00
 fr

uit
s/

pla
nt 

    
 in

 na
tur

al 
for

es
ts 

 6,8
,11

,12
,14

 

 

    
 RU

5b
 – 

Ab
so

lut
e s

ize
: u

nk
no

wn
 

 
    

 RU
5c

 – 
Re

lat
ive

 si
ze

 (p
op

. o
r in

div
idu

als
): 

me
an

 28
4–

36
0 a

du
lt 

    
 pl

an
ts/

ha
 in

 ot
he

r n
atu

ral
 ar

ea
s 6

 
 

RU
6- 

Dis
tin

cti
ve

 m
ark

ing
s: 

 
 

    
 RU

6a
 – 

Na
tur

al 
dis

tin
cti

ve
 m

ark
ing

s: 
na

tiv
e, 

su
bc

an
op

y p
alm

 
    

 gr
ow

ing
 in

 pr
im

ary
 an

d s
ec

on
da

ry 
for

es
ts 

(5–
12

 m
); 

slo
w 

 
    

 gr
ow

th;
 si

ng
le 

ste
mm

ed
; s

ing
le 

se
ed

; a
 ‘k

ey
 re

so
urc

e’ 
for

 
    

 fr
ug

ivo
rou

s b
ird

s, 
loc

all
y e

xti
nc

t in
 so

me
 ar

ea
s; 

lis
ted

 as
 

    
 vu

lne
rab

le 
in 

Br
az

ilia
n l

ist
 an

d t
hre

ate
ne

d w
ith

 ex
tin

cti
on

 in
 Sã

o 
    

 Pa
ulo

’s 
lis

t 6
,13
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 RU

6b
 – 

Ar
tifi

cia
l d

ist
inc

tiv
e m

ark
ing

s: 
he

art
 of

 pa
lm

 is
 a 

    
 co

ns
ide

red
 a 

de
lic

acy
 

 
RU

7- 
Sp

ati
al 

& t
em

po
ral

 di
str

ibu
tio

n 
 

    
 RU

7a
 – 

Sp
ati

al 
pa

tch
ine

ss:
 la

rge
 di

str
ibu

tio
n -

 At
lan

tic
 Fo

res
t 

    
 fr

om
 15

◦S 
- 2

9◦S
 pe

ne
tra

tin
g t

hro
ug

h g
all

ery
 fo

res
ts 

to 
Pa

rag
ua

y 
    

 an
d A

rge
nti

na
); 

we
t/s

wa
mp

y s
oil

s; 
cu

rre
nt 

po
pu

lat
ion

s a
re 

    
 fr

ag
me

nte
d; 

is 
a d

om
ina

nt 
sp

ec
ies

 in
 pr

es
erv

ed
 ar

ea
s; 

ca
n g

row
 

    
 in

 co
nc

en
tra

ted
 ar

ea
s (

pa
lm

ita
is)

   6
,9,

11
,19

 

 

    
 RU

7b
 – 

Tem
por

al p
atc

hin
ess

 
 

 
 

AC
TIO

N S
ITU

AT
IO

NS
: I

NT
ER

AC
TIO

NS
 (I

)   
    

    
    

    
    

    
OU

TC
OM

ES
 (O

) 
I1

- H
arv

es
tin

g l
ev

els
 of

 di
ve

rse
 us

ers
: 3

0-1
20

 pa
lm

 tr
ee

s/
pe

rso
n p

er 
da

y 8
, 1

6  ; 
22

7 h
a/

ye
ar 

in 
on

e m
un

ici
pa

lity
 18

 
O1

- S
oci

al p
erf

orm
anc

e m
eas

ure
s 

(e.
g.,

 ef
fici

enc
y, 

equ
ity

, a
cco

un
tab

ility
) 

I2-
 In

for
ma

tio
n s

har
ing

 am
ong

 us
ers

:  
O2

- E
co

log
ica

l p
erf

orm
an

ce
 m

ea
su

res
: p

alm
ito

 be
ing

 
ov

erh
arv

es
ted

; m
ore

 pa
lm

s a
re 

ne
ed

ed
 to

 fil
l a

 ja
r b

ec
au

se
 of

 
dim

ini
sh

ing
 si

ze
; s

us
tai

na
ble

 m
an

ag
em

en
t s

ho
uld

 al
low

 fo
r 

ha
rve

st 
of 

ap
rox

. 3
4.1

7 k
g h

ea
rt 

of 
pa

lm
/h

a  
8,1

4  
 

I3-
 De

libe
rat

ion
 pr

oce
sse

s 
O3

- E
xte

rna
liti

es
 to

 ot
he

r S
ES

s: 
im

pa
cts

 At
lan

tic
 Fo

res
t d

yn
am

ics
 

I4
- C

on
flic

ts 
am

on
g u

se
rs:

 ex
tra

cto
rs 

an
d e

nv
iro

nm
en

tal
 po

lic
e/

 
pro

tec
ted

 ar
ea

 st
aff

 
 

I5-
 In

ves
tm

ent
 ac

tiv
itie

s 
 

I6-
 Lo

bb
yin

g a
ctiv

itie
s 

 
I7-

 Se
lf-o

rga
niz

ing
 ac

tiv
itie

s 
 

I8-
 Ne

two
rki

ng
 ac

tiv
itie

s 
 

I9-
 Mo

nit
ori

ng
 ac

tiv
itie

s 
 

I10
- E

val
uat

ive
 ac

tiv
itie

s 
 

Re
lat

ed 
Eco

sys
tem

s (
EC

O)
 

EC
O1

- C
lim

ate
 pa

tte
rns

. E
CO

2- 
Pol

lut
ion

 pa
tte

rns
. E

CO
3- 

Flo
ws

 in
to 

and
 ou

t o
f fo

cal
 SE

S 
1 - 

Bas
ed o

n th
e av

era
ge s

ize 
of t

he s
ix Q

uilo
mb

ola
 ter

rito
ries

 rec
ogn

ized
 and

 titl
ed b

y IN
CRA

 (20
15)

: Po
rto 

dos
 Pilõ

es, 
São

 Ped
ro, 

Ma
ria 

Ros
a, I

vap
oru

ndu
va, 

Ped
ro C

uba
s an

d G
alvã

o. P
erc

ent
age

 in 
rela

tion
 to 

tota
l ar

ea o
f At

lant
ic F

ore
st r

em
nan

t in
 the

 Rib
eira

 Riv
er V

alle
y - 2

,83
0,6

66 h
a (I

SA 2
008

). 
2- T

ota
l fo

rest
ed a

rea
 (20

00)
 in t

he t
erri

tori
es o

f Pe
dro

 Cu
bas

, Pe
dro

 Cu
bas

 de 
Cim

a, S
apa

tu a
nd 

São
 Ped

ro c
orre

spo
nde

d to
 86.

2% 
of t

ota
l ar

ea. 
Rem

aini
ng a

rea
 cor

resp
ond

ed t
o ag

ricu
ltur

e, p
astu

re, 
roa

ds 
and

 ho
use

s (A
dam

s et
 al. 

201
3); 

 
3 - 

CEP
AGR

I-UN
ICA

MP
 (20

11)
; 4 -

 Jol
y et

 al. 
(19

99)
; 5 -

 Rib
eiro

 Filh
o (2

015
); 6

 -  S
ilva

 Ma
tos

 et 
al. (

199
9); 

7 - 
Bov

i et
 al. 

(19
78)

; 8 -
 Ma

tos
 and

 Bo
vi (2

002
); 9

 - vo
n A

llme
n et

 al. 
(20

04)
; 10

 - B
arro

so e
t al

. 
(20

10)
; 11

 - C
astr

o e
t al

. (2
007

); 1
2 – 

Ma
nto

van
i an

d M
ore

latt
o (2

000
); 1

3 – 
Gal

etti
 et 

al. 1
999

; 14
 – R

eis 
et a

l. (2
000

); 1
5 – 

Fad
ini e

t al
. (2

008
); 1

6 – 
Fan

tini
 et 

al. (
200

4); 
17 –

 Ga
lett

i e A
leix

o (1
998

); 1
8 – 

Gal
etti

 e F
ern

and
ez (

199
8); 

19 –
 Orl

and
e et

 al. 
198

7; 2
0 – 

Nog
ueir

a 20
03 
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AP
PE

ND
IX 

2 - 
De

sig
n p

rin
cip

les 
ass

oci
ate

d t
o th

e p
rim

ary
 co

mp
one

nts
 of 

the
 Qu

ilom
bol

a S
ES

: te
rri

tor
y, f

ore
st a

nd 
Eu

terp
e e

dul
is p

alm
 tre

es  
(Os

tro
m 1

990
, C

ox 
et a

l (2
010

).) 
 

De
sig

n P
rin

cip
les 

Ter
rito

ry 
For

est
 

Pal
m t

ree
 

Cle
arly

 de
fine

d p
hys

ica
l 

bou
nda

ries
 

Bo
und

arie
s w

ell 
def

ine
d, b

ase
d b

oth
 on

 
cus

tom
ary

 an
d 

stat
e l

aw
s. 

Pri
nci

ple
 

exi
sts 

and
 is

 be
ing

 ap
plie

d, 
alth

oug
h 

terr
itor

ies 
are

 oc
cas

ion
ally

 in
vad

ed 
by 

out
sid

ers
 fo

r p
oac

hin
g 

pal
mit

o 
and

 
hun

ting
.  

Exi
sten

ce (
5), 

Eff
ect

ive
nes

s (4
) 

For
ests

 ar
e c

ont
ain

ed 
wit

hin
 st

ate
 re

ser
ves

, 
priv

ate
 an

d c
om

mu
nity

 pr
ope

rtie
s. B

oun
dar

ies 
are

 we
ll d

efin
ed.

 Pr
inc

iple
 ex

ists
 an

d i
s b

ein
g 

app
lied

, al
tho

ugh
 fo

r s
om

e r
eso

urc
es 

suc
h a

s 
bus

hm
eat

 an
d p

alm
ito 

(bu
t no

t fo
r ag

ricu
ltur

e), 
all 

pro
per

ties
 are

 sub
jec

ted
 to 

poa
chi

ng.
  

Exi
sten

ce (
5), 

Eff
ect

ive
nes

s (3
) 

No
t w

ell 
def

ine
d. P

alm
 is 

wid
ely

 dis
per

sed
 

in 
diff

ere
nt 

den
siti

es. 
Pal

m 
wit

hin
 

com
mu

nity
 p

rop
erty

, s
tate

 re
ser

ves
 a

nd 
priv

ate
 p

rop
erti

es 
are

 a
ll 

sub
jec

ted
 to

 
poa

chi
ng.

  
Exi

sten
ce (

2), 
Eff

ect
ive

nes
s (1

) 
Cle

arly
 de

fine
d so

cia
l 

bou
nda

ries
 

Bo
und

arie
s 

are
 

cle
arly

 
def

ine
d. 

Co
mm

uni
ty 

ass
oci

atio
n d

eci
des

 w
ho 

can
 liv

e i
n t

he 
com

mu
nity

, b
ase

d o
n 

kin
shi

p a
nd 

anc
estr

al r
igh

ts. 
Ru

les 
for

 
allo

win
g a

nd 
acc

ept
ing

 the
 inc

lus
ion

 of 
out

sid
ers

 va
ry b

y c
om

mu
nity

. Pr
inc

iple
 

exi
sts 

and
 is

 be
ing

 ap
plie

d, 
alth

oug
h 

terr
itor

ies 
are

 oc
cas

ion
ally

 in
vad

ed 
by 

out
sid

ers
 fo

r p
oac

hin
g 

pal
mit

o 
and

 
hun

ting
. 

Exi
sten

ce (
5), 

Eff
ect

ive
nes

s (4
) 

Ac
ces

s a
nd 

use
 to

 fo
res

t w
ithi

n s
tate

 re
ser

ves
 

are
 of

f-li
mit

 to
 an

y u
ser

; w
ithi

n Q
uilo

mb
ola

 
terr

itor
y, t

hey
 are

 cle
arly

 de
fine

d b
y c

ust
om

ary
 

and
 s

tate
 l

aw
s, 

dec
isio

n 
by 

com
mu

nity
 

ass
oci

atio
n, o

r ho
use

hol
ds;

 in 
priv

ate
 pro

per
ties

 
acc

ess
 an

d u
se 

has
 to 

be 
aut

hor
ize

d b
y o

wn
er. 

Pri
nci

ple
 ex

ists
, b

ut 
is p

arti
ally

 ap
plie

d. 
Sta

te 
res

erv
es 

are
 inv

ade
d f

or 
poa

chi
ng 

pal
mit

o a
nd 

hun
ting

; 
out

sid
ers

 
occ

asio
nal

ly 
inv

ade
 

com
mu

nity
 lan

d.  
Exi

sten
ce (

5), 
Eff

ect
ive

nes
s (3

) 

He
art 

of 
pal

m e
xtra

ctio
n is

 of
f-li

mit
 in 

any
 

typ
e o

f pr
ope

rty;
 ho

we
ver

, it 
is a

llow
ed 

to b
e 

ext
rac

ted
 fo

r c
ons

um
ptio

n b
y Q

uilo
mb

ola
s 

wit
hin

 t
he 

terr
itor

ies.
 T

he 
ma

rke
t 

is 
pre

dom
ina

ntly
 

ille
gal

. 
Ru

les 
lim

itin
g 

ext
rac

tion
 ou

tsid
e o

f Q
uilo

mb
ola

 ter
rito

ries
 

and
 w

ithi
n 

pro
tec

ted
 a

rea
s 

are
 c

lea
rly 

def
ine

d, 
but

 m
ost

ly 
ine

ffec
tive

 to
 co

ntro
l 

ille
gal

 ex
trac

tion
. 

Exi
sten

ce (
5), 

Eff
ect

ive
nes

s (1
) 

Co
ngr

uen
ce 

bet
we

en 
app

rop
riat

ion
 an

d p
rov

isio
n 

rule
s an

d lo
cal

 co
ndi

tion
s1  

Ap
pro

pria
tion

 (l
imi

ts) 
and

 p
rov

isio
n 

rule
s a

re l
arg

ely
 we

ll d
efin

ed 
in t

erm
s 

of 
def

inin
g a

llow
ed 

typ
es 

of 
lan

d u
se 

and
 r

esp
ons

ibil
itie

s 
of 

Qu
ilom

bol
a 

res
ide

nts
 t

o 
ma

nag
e 

the
 t

erri
tory

. 
Co

nfli
ct 

exi
st 

rela
ted

 to
 th

e u
se 

of 
prim

ary
 an

d la
te s

eco
nda

ry 
for

est,
 an

d 
ext

rac
tion

 o
f p

alm
 h

ear
t. 

Pri
nci

ple
 

exi
sts 

but
 som

etim
es i

s n
ot f

ollo
we

d. 
Exi

sten
ce (

4), 
Eff

ect
ive

nes
s (3

) 

Ap
pro

pria
tion

 rul
es a

re d
efin

ed 
as a

bov
e; f

ore
st 

use
 un

der
 cer

tain
 co

ndi
tion

s is
 all

ow
ed 

(sh
ifti

ng 
cul

tiva
tion

 in
 in

itia
l/in

term
edi

ary
 se

con
dar

y 
for

ests
) b

ut 
tran

sac
tion

 co
sts 

are
 hi

gh.
 Ru

les 
def

inin
g 

pro
vis

ion
ing

 o
blig

atio
ns,

 s
uch

 a
s 

ma
nag

em
ent

 tha
t pr

om
ote

s fo
res

t re
gro

wth
, ar

e 
unc

lea
r a

nd 
in 

som
e 

cas
es 

con
trad

icto
ry. 

Pri
nci

ple
 ex

ists
 bu

t is
 no

t al
wa

ys f
ollo

we
d. 

Exi
sten

ce (
3), 

Eff
ect

ive
nes

s (3
) 

Ap
pro

pria
te 

rule
s a

re 
def

ine
d 

as 
abo

ve,
 

allo
win

g e
xtra

ctio
n f

or 
sub

sist
enc

e w
ithi

n 
Qu

ilom
bol

a 
terr

itor
ies,

 a
nd 

for
bid

din
g 

ext
rac

tion
 in

 o
the

r a
rea

s. 
Ho

we
ver

, a
re 

larg
ely

 ign
ore

d.  
Exi

sten
ce (

4), 
Eff

ect
ive

nes
s (1

) 
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 De

sig
n P

rin
cip

les 
Ter

rito
ry 

For
est

 
Pal

m t
ree

 
Co

llec
tive

-ch
oic

e 
arra

nge
me

nts
 

Ind
ivid

ual
s a

ffec
ted

 by
 the

 op
era

tion
al 

rule
s ca

n p
arti

cip
ate

 as 
me

mb
ers

 of 
the

 
com

mu
nity

’s 
ass

oci
atio

n 
or 

in 
the

 
ass

oci
atio

n’s
 me

etin
gs, 

con
trib

utin
g to

 
mo

dify
 th

em
. P

rinc
iple

 ex
ists

, a
nd 

is 
app

lied
. 

Exi
sten

ce (
5), 

Eff
ect

ive
nes

s (5
) 

Ind
ivid

ual
s af

fec
ted

 by
 the

 op
era

tion
al r

ule
s ca

n 
par

tici
pat

e a
s a

 m
em

ber
 of

 th
e c

om
mu

nity
’s 

ass
oci

atio
n o

r i
n t

he 
ass

oci
atio

n’s
 m

eet
ing

s, 
par

tial
ly c

ont
ribu

ting
 to 

mo
dify

 the
m. 

Ru
les 

of 
law

 pe
rtai

nin
g w

her
e to

 op
en 

agr
icu

ltur
al p

lots
 

and
 ho

w 
to 

ma
nag

e t
hem

 (e
.g.,

 us
e o

f f
ire)

 
can

not
 be

 mo
difi

ed,
 an

d a
 lic

ens
e is

 req
uire

d fo
r 

cul
tiva

ting
. N

eve
rthe

less
, th

e Q
uilo

mb
ola

s a
re 

put
ting

 po
litic

al p
res

sur
e o

n S
tate

 Go
ver

nm
ent

 
and

 Un
ive

rsit
ies 

to c
han

ge 
reg

ula
tion

s. 
Exi

sten
ce (

3), 
Eff

ect
ive

nes
s (3

) 

Ind
ivid

ual
s af

fec
ted

 by
 the

 op
era

tion
al r

ule
s 

hav
e n

o o
ptio

n to
 mo

dify
 the

m. 
 Exi

sten
ce (

1), 
Eff

ect
ive

nes
s (1

) 

Mo
nito

ring
 

Lan
d u

se 
and

 oc
cup

atio
n is

 mo
nito

red
 

by 
all 

me
mb

ers
 of

 a 
com

mu
nity

 an
d 

also
 by

 in
ter-

com
mu

nity
 in

for
ma

tion
 

exc
han

ge;
 co

mm
uni

ty’s
 as

soc
iati

on 
is 

info
rme

d w
hen

 str
ang

ers
 mo

ve 
into

 the
 

com
mu

nity
 an

d lo
oks

 for
 ex

tern
al h

elp
 

wh
en 

nee
ded

 (N
GO

s, P
asto

ral 
da 

Ter
ra, 

ITE
SP)

, ba
sed

 on
 the

 rul
e o

f la
w. 

Exi
sten

ce (
5), 

Eff
ect

ive
nes

s (4
) 

The
re 

is n
o s

yst
em

 of
 co

mm
uni

ty 
mo

nito
ring

 
the

 for
est 

out
sid

e o
f Q

uilo
mb

ola
 ter

rito
ries

, bu
t 

me
mb

ers
 th

at 
use

 th
e f

ore
st 

(hu
nt, 

NF
TP

s, 
cul

tiva
te, 

poa
che

rs) 
mo

nito
r th

eir 
res

our
ce 

use
 

are
a f

or 
out

sid
ers

. T
he 

stat
e e

nvi
ron

me
nta

l 
pol

ice
 m

oni
tors

 t
he 

for
est,

 m
ain

ly 
afte

r 
den

oun
cem

ent
s. I

n p
rote

cte
d a

rea
s, s

tate
 gu

ard
s 

mo
nito

r th
e fo

res
t. 

Exi
sten

ce (
3), 

Eff
ect

ive
nes

s (2
) 

The
 ex

iste
nce

 of
 co

nsi
sten

t m
oni

tori
ng 

of 
hea

rt o
f p

alm
 ex

trac
tion

 wi
thin

 Qu
ilom

bol
a 

terr
itor

ies 
is 

unc
lea

r a
nd 

pro
bab

ly 
hig

hly
 

var
iab

le. 
Qu

ilom
bol

as 
wh

o a
ctiv

ely
 en

gag
e 

wit
h 

for
est 

res
our

ces
 (h

unt
ing

, N
FT

Ps,
 

cul
tiva

tion
, he

art 
of p

alm
 ex

trac
tion

) us
ual

ly 
mo

nito
r tr

ails
 fo

r th
e p

res
enc

e o
f o

uts
ide

rs. 
Env

iron
me

nta
l p

olic
e a

nd 
pro

tec
ted

 ar
ea 

stat
e g

uar
ds 

mo
nito

r p
rote

cte
d f

ore
sts 

and
 

roa
ds/

hig
hw

ays
, 

ma
inly

 
afte

r 
den

oun
cem

ent
s. 

Exi
sten

ce (
3), 

Eff
ect

ive
nes

s (1
) 

Gra
dua

ted
 san

ctio
ns 

Pro
bab

ly, 
esta

blis
hed

 
by 

the
 

com
mu

nity
’s a

sso
cia

tion
.  

Exi
sten

ce (
0), 

Eff
icie

ncy
 (0)

 
In 

the
 fo

res
t, i

ndi
vid

ual
s c

aug
ht 

by 
the

 EM
P 

cul
tiva

ting
 w

itho
ut 

a 
lice

nse
, h

unt
ing

 o
r 

har
ves

ting
 pa

lmi
to 

are
 su

bje
ct 

to 
pun

ish
me

nt 
def

ine
d 

by 
Fed

era
l 

Law
 

9.6
05/

199
8 

(En
viro

nm
ent

al 
Cri

me
s). 

Pen
alti

es 
inc

lud
e a

 
fine

, 1 
to 

3 y
ear

s o
f c

onf
ine

me
nt, 

or 
bot

h. 
In 

som
e c

ase
s, 

the
 co

mm
uni

ty’s
 as

soc
iati

on 
or 

NG
Os 

pay
 for

 the
 fee

s, a
nd 

a ch
urc

h su
ppo

rtin
g 

pro
gra

m 
(Pa

sto
ral 

da 
Ter

ra) 
hel

ps 
pay

ing
 a 

law
yer

. 
Exi

sten
ce (

3), 
Eff

ect
ive

nes
s (2

) 

In t
he 

for
est,

 ind
ivid

ual
s ca

ugh
t by

 the
 EM

P 
har

ves
ting

 pa
lmi

to a
re s

ubj
ect

 to 
pun

ish
me

nt 
def

ine
d 

by 
Fed

era
l 

Law
 9

.60
5/1

998
 

(En
viro

nm
ent

al C
rim

es)
. Pe

nal
ties

 inc
lud

e a 
fine

, 1 
to 3

 ye
ars

 of 
con

fine
me

nt, 
or b

oth
. In

 
som

e c
ase

s, t
he 

com
mu

nity
’s a

sso
cia

tion
 or 

NG
Os 

pay
 fo

r t
he 

fee
s, 

and
 a

 ch
urc

h 
sup

por
ting

 p
rog

ram
 (P

asto
ral 

da 
Ter

ra) 
hel

ps p
ayi

ng 
a la

wy
er. 

Exi
sten

ce (
3), 

Eff
ect

ive
nes

s (1
) 
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 De

sig
n P

rin
cip

les 
Ter

rito
ry 

For
est

 
Pal

m t
ree

 
Co

nfli
ct-r

eso
luti

on 
me

cha
nis

ms
 

Ye
s. C

om
mu

nity
 ass

oci
atio

n. 
 Exi

sten
ce (

5), 
Eff

ect
ive

nes
s (0

) 
Par

tial
. C

om
mu

nity
 as

soc
iati

on 
can

 he
lp 

to 
sol

ve 
com

mu
nity

’s c
onf

lict
s re

gar
din

g th
e u

se 
of t

he 
for

est,
 bu

t no
 low

 co
st a

ren
as f

or s
olv

ing
 

con
flic

ts 
wit

h 
stat

e 
off

icia
ls. 

Fin
es 

and
 

pun
ish

me
nts

 ar
e b

ase
d o

n t
he 

rule
 of

 law
 an

d 
enf

orc
ed 

by 
the

 En
viro

nm
ent

al M
ilita

ry P
olic

e. 
Exi

sten
ce (

3), 
Eff

ect
ive

nes
s (0

) 

No
 ra

pid
, lo

w 
cos

t, l
oca

l a
ren

as 
exi

st f
or 

sol
vin

g c
onf

lict
s b

etw
een

 us
ers

 an
d u

ser
s 

and
 of

fici
als.

 Fi
nes

 an
d p

uni
shm

ent
s a

re 
bas

ed 
on 

the
 rul

e o
f la

w a
nd 

enf
orc

ed 
by 

the
 

Env
iron

me
nta

l M
ilita

ry 
Pol

ice
. P

alm
itei

ros
 

can
 be

 ar
res

ted
 an

d n
eed

 a 
law

yer
 to

 he
lp 

the
m. 

 
Exi

sten
ce (

1), 
Eff

ect
ive

nes
s (0

) 
Mi

nim
al r

eco
gni

tion
 of 

righ
ts t

o o
rga

niz
e 

Ye
s. 

Exi
sten

ce (
5), 

Eff
ect

ive
nes

s (4
) 

Par
tial

. 
Exi

sten
ce (

3), 
Eff

ect
ive

nes
s (0

 ) 
No

 
Exi

sten
ce (

1), 
E E

ffec
tive

nes
s (0

) 
Ne

sted
 en

terp
rise

s 
Va

ries
. Q

uilo
mb

ola
 co

mm
uni

ties
 ha

ve 
diff

ere
nt 

rela
tion

shi
p 

wit
h 

stat
e 

age
nci

es 
and

 o
uts

ide
 o

rga
niz

atio
ns. 

The
se 

rela
tion

shi
ps 

ten
d to

 be
 str

ong
er 

wit
h t

he 
stat

e a
gen

cy 
tha

t o
ver

see
s 

Qu
ilom

bol
a 

are
as 

(IT
ES

P) 
and

 a
 

nat
ion

al N
GO

 (IS
A).

 
Exi

sten
ce (

3), 
Eff

ect
ive

nes
s (3

) 

No
 

 Exi
sten

ce (
0), 

Eff
ect

ive
nes

s (0
) 

No
 

 Exi
sten

ce (
0), 

Eff
ect

ive
nes

s (0
) 

Ap
pro

pria
tion

: re
fers

 to 
the

 pro
ces

s of
 wi

thd
raw

ing
 un

its 
fro

m a
 res

our
ce s

yst
em

; ap
pro

pria
tors

 are
 tho

se w
ho 

wit
hdr

aw
 suc

h u
nits

;  
Pro

vis
ion

: re
fers

 to 
the

 arr
ang

em
ent

s fo
r th

e p
rov

isio
n o

f a 
com

mo
n-p

ool
 res

our
ce (

Ost
rom

 19
90:

 31
). 

Exi
sten

ce:
 (1)

 pri
nci

ple
 do

es n
ot e

xis
t; (

5) p
rinc

iple
 ex

ists
 an

d is
 co

mp
lete

ly f
orm

aliz
ed 

and
 rec

ogn
ize

d 
Eff

ect
ive

nes
s: (

1) p
rinc

iple
 ex

ists
, bu

t is
 no

t be
ing

 ap
plie

d; (
5) p

rinc
iple

 is 
com

ple
tely

 ap
plie

d.  
In b

oth
 ca

ses
, “0

” m
ean

s th
at i

t w
as n

ot p
oss

ible
 to 

eva
lua

te t
he 

prin
cip

le. 
 


