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ABSTRACT:

In 2017, indigenous and non-indigenous people from the Xingu-Araguaia region met in Mato Grosso to
celebrate 10 years of partnership and collective action of the Xingu Seeds Network (XSN). This network
originated from the Campaign 'Y Ikatu Xingu, a social phenomenon concerning conservation and protection
of the Xingu spring region. The river basin of the Xingu headwaters, 17 million hectares, is the main
focus of XSN and it has lost five million hectares of forests and cerrados, which were converted into grain
monoculture fields, within a very short period of time. The impact on the quality of the river water caused
an environmental and health problem for the indigenous peoples of the indigenous lands. XSN has promoted
innovative technological alternatives for recovery of permanent preservation areas (PPAs) or gallery forest
and income generation for small farmers and local communities. The goal of this study is to analyze the
environmental governance in the Xingu basin, paying particular attention to institutional arrangements of the
Xingu Seeds Network. This analysis is grounded on the theoretical-methodological framework, contained
in the Institutional Analysis and Development (IAD), which offers tools for understanding the strengthening
process of democratic institutions in the protection of common-pool resources. These are permanent
preservation areas, in Brazilian case. This study provides a reflection of governance mechanisms, based on the
“Commons Theory”, in regions where socioeconomic dynamics drastically modify the tropical ecosystems
that are fundamental to wildlife and human life.

Keywords: Amazon; Xingu River; environmental governance; restoration of permanent preservation areas;
collective action.
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RESUMO:

Em 2017, indigenas e ndo indigenas das regides do Xingu-Araguaia reuniram-se no Mato Grosso em
comemoragdo aos 10 anos de parceria e acdo coletiva da Rede de Sementes do Xingu (RSX). Esta Rede foi
originada da Campanha 'Y Ikatu Xingu, um fenémeno social ao redor da conservacao e protegao da regido
das nascentes do Xingu. A bacia hidrografica dos formadores do rio Xingu, com 17 milh3es de hectares, € o
principal foco de atuagdo da RSX e perdeu cinco milhdes de hectares de florestas e cerrados, os quais foram
convertidos em campos de monocultura de grios, em um prazo muito curto de tempo. Os impactos na
qualidade do rio ocasionaram problemas também na satide dos povos das terras indigenas. A RSX promoveu
alternativas tecnologicas inovadoras para a recuperagdo de areas de preservagdo permanente e geragdo de
renda para os pequenos agricultores e comunidades locais. O objetivo deste artigo € analisar a governanca
ambiental na bacia do Xingu, com ateng@o especial a estrutura institucional da Rede de Sementes do
Xingu. A presente analise sera baseada no arcabougo tedrico-metodologico contido na Analise Institucional
e Desenvolvimento, o qual oferece ferramentas para a compreensdo do processo de fortalecimento de
institui¢des democraticas na protegéo dos recursos comuns. Estes s@o as areas de preservagdo permanente,
no caso brasileiro. Este estudo propicia uma reflexdo dos mecanismos de governanga, com base na “Teoria
dos Comuns”, em regides onde as dindmicas socioecondmicas modificam de forma drastica os ecossistemas
tropicais que sdo fundamentais para a vida silvestre e humana.

Palavras-chave: Amazonia; Rio Xingu; governanga ambiental; restauragdo de areas de preservacdo

permanente; a¢do coletiva.

1. Introduction

There is an anthological academic question
around the “commons dilemma” (Ostrom, 1990)
bordering a vast field of research in political ecology
(Ciriacy-Wantrup & Bishop, 1975; Tucker, 2010),
which is introduced in this work by the following
question: Are common benefits, such as access
to and use of water, the driving force to mobilize
individuals or is it heterogeneous groups that collec-
tively act on behalf of environmental conservation
(or common goods)?

Common resources may be the waters and
springs of rivers and vegetation that protect them,
which are goods of common interest. In the Fede-
ral Constitution of Brazil, they must be protected
by public power and citizens (Benjamin, 1997).
The benefit of clean and healthy water should be
accessible to all citizens and, ultimately, the state
determines the legal duty, obligations and sanctions

for its protection and balanced use. Theoretically,
the common resources are shared resources and if
one individual subtracts it (use) or removes it (ex-
tract) from a natural or artificial system, it will affect
other users, by reducing benefits or welfare of them
(Ostrom et al., 1997), and it might compromise the
capacity of resource renewal. The second characte-
ristic is the difficulty and high cost of establishing
institutions that control or exclude new users from
the management or access to common resources
(Ciriacy-Wantrup & Bishop, 1975).

A theoretical and methodological path to
answer this question, therefore, is to investigate
and understand the evolution and role of institutions
in the conservation of common resources (Tucker,
2010). Institutions contribute to structuring human
actions and can be formal, such as rules, laws and
constitutions, or informal, such as behaviors and
codes of conduct in each family or human society
(North, 1994). Some authors have demonstrated
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regions in which the more robust and long-enduring
the institutions, the greater the protection of natural
resources and the well-being of the populations
(Futemma et al., 2002; Brondizio et al., 2009). On
the other hand, if institutions to govern commons
are not present, are not monitored or are poorly
defined, the result is open or unrestricted access to
resources (Tucker, 2010). In this case, resources
can be exploited until their complete degradation
or extinction, as foreseen in the so-called “tragedy
of the commons”, by Hardin (1968). For this and
other authors (Ciriacy-Wantrup & Bishop, 1975),
the degradation of these resources is inevitable,
unless there is some public or private control over
the resources that limit their extraction.

The strengthening of institutions for the
protection of common resources has also been the
object of public land management and conservation
policies, before the promulgation of the Brazilian
1988 Constitution. Researchers who dedicate them-
selves to the Amazon for decades (Nepstad et al.,
2002; Soares-Filho et al., 2006; Batistella et al.,
2008) demonstrated the importance of the creation
of protected areas, by the government. However,
failure of physical infrastructure for territorial
control of public lands (Soares-Filho et al., 2006),
absence of the state to properly propose and execute
adequate policies aimed at conservation, and strong
influence of the international marketing prices of
commodities, public areas become vulnerable and
open to illegal occupation and deforestation (Neps-
tad et al., 2002; Becker, 2005). Ensuring or avoiding
degradation of common resources depends on both
public power and active civil society who are di-
rectly engaged in the use of land and its control. It
depends as well on the equilibrium of asymmetries
of power among different social actors in terms of

distribution, access and use of natural resources
(Martinez-Alier & O’Connor, 1996).

Based on this theoretical debate and the Ama-
zonian political-economic scenario, the present ar-
ticle addresses a case of environmental governance
in the Xingu headwaters (Brazil), comprising 17
million hectares. The Xingu is a river of national
importance, born in Mato Grosso state, crossing
Para state and reaching Amazon River. Hundreds of
riparian indigenous and non-indigenous populations
and regional economies depend largely upon the
Xingu basin and its resources (Sanches & Villas-
-Bobas, 2008). The Xingu basin is also the home of
the Parque Indigena do Xingu (Xingu Indigenous
Park) or simply PIX (Villas Boas & Villas Boas,
1994).

The Xingu headwaters belong to one of the
priority regions for biodiversity conservation, cli-
matic stability and water production of the natio-
nal territory, among other aspects (Nepstad et al.,
2002; Soares Filho et al., 2006). The governance
arrangement to be discussed refers to the Xingu
Seed Network, originated from a process of social
mobilization: the Campaign ‘Y Ikatu Xingu (San-
ches & Villas-Boas, 2008; Malta Campos Filho
et al., 2014). Through this campaign, indigenous
leaders claimed and pointed out the increasing
degradation of the water quality of the Xingu river
and the loss of forests and their resources. Y Ikatu
Xingu mobilized 340 representatives from different
municipalities of Mato Grosso to discuss the future
of the Xingu and the elaboration of an agreement
for a common mission: the protection and recovery
of springs and riparian forests, vital for the 16 in-
digenous peoples, the inhabitants of the region and
for agricultural production (ISA, 2018).
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The goal of this study is to analyze if the
Xingu Seed Network (XSN) is an effective case of
environmental governance and if it has contributed
to the success of the ‘Y Ikatu Xingu Campaign’s
mission to protect and recover common resources.
In order to analyze the effectiveness or success of
XSN’s actions, the institutional arrangements es-
tablished since its incorporation were considered,
based on the theoretical-methodological framework
of Institutional Analysis and Development, best
known as IAD. This framework is central to studies
in political and economic sciences on the behavior
of individuals and the regularities of human actions
(Ostrom, 2011), whose elements were detailed in the
methods and in the systematic description of XSN.

Elinor Ostrom (1990; 2011), awarded the 2009
Nobel in Economic Sciences, sought to respond in
what way individuals are motivated to participate
in collective actions in the conservation of common
resources, proposing the IAD in the analysis of
institutions. The IAD can incorporate the various
realities to study the impacts of human actions -
socio-economic, cultural, and political - in solving
environmental and social problems in the Amazon
(Dietz et al., 2003). It is intended, in the future, to
follow this analysis within the comparative study
of the XSN with other cases of environmental go-
vernance of the Amazon, or in regions where the
institutions are not yet firmly established (Little,
2001) to balance the expansion of the agricultural
frontier with the changes in the landscape (Brando
etal.,2013).

Hence, solutions to common dilemmas can
encompass studies of the ways in which civil society
and its institutions are monitored and organized in
decision-making processes - political, economic and
social - in the protection of territories and common

goods (Dietz et al., 2003; Soares Filho et al., 2006;
Ostrom, 2010).

1.1. Political ecology of the Amazon and the
common resources. the Xingu case.

Thus, this paper presents a case of the Xingu
Seed Network as the environmental governance
model for management and conservation of the
Xingu River basin. Although it is among one of
the regions of high importance for climate stabili-
ty (Soares Filho et al., 2006), Xingu springs have
lost more than a third of their natural areas in five
decades (Sanches & Villas-Boas, 2008). These sce-
nario was scrutinized as one of the key questions
by political ecology in the 1970s, the destruction
of the Amazonian forest and its linkage with the
liberal economic model of agricultural moderniza-
tion (Schmink & Wood, 1992), and the industrial
boom of the US and European countries (Moran,
1993; Pedlowski et al., 1999; Becker, 2005). This
model was financed by loans at very high interest
rates, which led, along with the advance of the
occupation of the Amazon, to industrialization and
(accelerated) economic growth in the South and
Southeast of Brazil and in countries of the so called
“Third World” (Schmink & Wood, 1992; Batistella
et al., 2008). Lands, forests and minerals became
the target of logging, mining and other commodities
from the states of Mato Grosso, Rondonia and Para,
serving as part of the payment of those loans (Oli-
veira, 1997; Pedlowski et al., 1999; Becker, 2005;
Barrozo, 2008). Thus, landscapes and its resources
of importance to indigenous populations have
been exhausted outside the demarcated lands and
gave way to monoculture commodity in the global
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market: rice, meat, corn and soybeans. However, it
is worrying, to this day, that this dynamic of land use
will increasingly press for protected areas (Little,
2001; Brondizio et al., 2009).

If the rate of deforestation in the region of the
Xingu headwaters continues, it is estimated that
the loss of forest areas can reach 80% of forests
by 2050 (Nepstad et al., 2002; Soares Filho et al.,
2006), taking into account current environmental
legislation and the fact that indigenous lands protect
more than a quarter of the basin. A more inclusive
mode of “governance” can minimize these losses
with the legitimization by the public power of local
participatory processes (Soares Filho et al., 2006).
Thus, the effectiveness of environmental policies
in the Amazon biome is not solely restricted to
the number and extent of legally protected areas,
nor to the isolated action of the State (Nepstad et
al., 2002). In addition, local dynamics respond di-
fferently and not always passively to the “market
factors” (Batistella et al., 2008).

The focus is on governance and participatory
management, or co-management, and on institu-
tional arrangements at different scales (Nepstad et
al., 2002; Brondizio et al., 2009). The governance
term here designates a collective decision-making
process, in order to promote mutual benefits or the
sustainability of the system, to avoid problems that
affect the welfare of social groups (Ostrom, 1990).
Decision processes can take place through formal
decision-making bodies, such as ethics committees,
protected area management councils, union boards,
public agencies (Davoudi et al., 2008), or through
informal arrangements, such as neighborhood as-
sociations. However, it is important to include the
territory and the particularities of each region in the
analysis, according to Davoudi et a/. (2008, p. 351):

“governance is a process in which social
agents (public and private) are able to
build an organizational consensus between
different groups, to define common
objectives and tasks and to agree on each
partner’s contribution to a common vision
for the future of their territories”.

2. Methods

2.1. The study area and the phenomenon of
the ‘Y Ikatu Xingu Campaign, in 2004.

The Xingu headwaters region, study area,
covers a size of 17 million hectares in northeast
Mato Grosso (Figure 1) and it encompasses the
headwaters of rivers of the Xingu basin: the Ro-
nuro and Culuene rivers (Brasil Netto, 1964). The
Xingu basin is also a home of indigenous peoples
territories of the Upper Xingu, who designate a
multi-ethnic political-territorial organization, cur-
rently composed of nine groups representing the
Tupi, Arawak and Karib languages (Melatti, 2019).
These indigenous peoples are dwellers of the PIX
(Parque Indigena do Xingu). The headwaters area of
the Xingu basin is also home of others indigenous
groups, such as the Jé (Villas Béas & Villas Boas,
1994; ISA, 2018). The floodplains encompass the
tributary rivers such as Manitsaua-Migu, Rio Mos-
quito (or Huaid-Migu), Auaia-Migu and Suia-Migu.
Thus, the region is an important source of common
resources and goods of public interest, such as the
permanent preservation areas (gallery forest), or
PPAs (Benjamin, 1997; Sanches ef al., 2012).

The focus of this study on governance is im-
portant due to conservation of biodiversity (ISA,
2018) and Xingu region’s strategic position in natio-
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nal geopolitics, situated between the main national
highways connecting the Amazon with the rest of
Brazil: the Transamazon Highway, Cuiaba-San-
tarém and BR-158 national roads (Nepstad et al.,
2002). Until the 1950s, the northern region of Mato
Grosso was virtually unknown to national society
(Oliveira, 1997). Just over 50 years later, the region
was the target of the most profound transformations
in the landscape due to its definitive economic
integration into the national economy and the in-
ternational commodities market (Barrozo, 2008).
These changes are the results of economic
incentives of the national integration policy, of
opening highways and colonization projects. The

expeditions of the Central Brazil Foundation, a pu-
blic body created by Decree-Law, began this process
in loco, in the 1940s. Led by brothers Villas Boas,
indigenists and members of Roncador Xingu’s
expedition, politicians and scientists discovered
the basins of the rivers Araguaia and Xingu, long
after the expedition of von Steinen in the nineteenth
century . After that, the indigenous inhabitants were
official recognized by the Brazilian State with the
creation of the PIX, in the 1960s, and the lands arou-
nd it were incorporated into private colonization
projects (Villas Boas & Villas Boas, 1994).

After the 1990s, Xingu River headwaters we-
re marked by a new territorial dynamic: soybean
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FIGURE 1 — Location of the Xingu River headwaters in Brazil

and in the state of Mato Grosso.
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and agribusiness in several municipalities around
PIX. This agribusiness trend has led to the drastic
transformations in the landscape and socioecono-
mics of the region, such as the case of Queréncia
municipality (Figure 1), which depended economi-
cally on timber extraction and extensive livestock
farming. Currently, this municipality is the regional
leader among the largest soybean producers in Mato
Grosso, and it has the highest rate of deforestation
(Sanches et al., 2012). All of these changes affec-
ted the quality of the rivers and resulted in more
than five million deforested hectares and 300,000
hectares of permanent preservation areas (gallery
forest) degraded in the Xingu basin (Sanches &
Villas-Boas, 2008; Sanches et al., 2012).

Since 1994, these changes on the region have
gained international visibility with the support of
nongovernmental organizations such as the Rainfo-
rest Foundation and indigenous leaders like Raoni
Kayap6 (Sanches & Villas-Boas, 2008). This social
and political mobilization was reinforced by claims
against increased deforestation of tropical forests
and the demand for social participation in public po-
licies, enactment of environmental laws to combat
deforestation and illegal land appropriation, since
the 1990s (Schmink & Wood, 1992; Nepstad et al.,
2002; Brando et al., 2013). The Instituto Socioam-
biental — ISA , sought by some indigenous leaders
of the PIX, initiated a process of regional political
articulation with the non indigenous peoples of the
Xingu (Brondizio et al., 2009).

After 10 years (2004), ISA met with 340 repre-
sentatives of public and private organizations, ec-
clesiastical and indigenous grassroots associations,
trade unions, researchers and official authorities in
the city of Canarana (MT). The appeal of indigenous
peoples materialized in the official Campaign ‘Y

Ikatu Xingu- or Xingu healthy water, in Kamaiura
language. The conservation dilemma about the
future of the Xingu River was recognized publicly
(Sanches et al., 2012). The Xingu headwaters re-
gion is, thus, where the three main interdependent
actions of the Campaign occurred (Malta Campos
Filho et al., 2014): (i) regeneration and restoration
projects in areas of permanent preservation or PPA;
(i1) the collection, sale and commercialization of
native forest seeds through the Xingu Seed Network
(XSN); and (iii), dissemination of knowledge and
technologies to recover PPAs and improve seed
marketing.

2.3. Institutional Analysis and Development
(IAD) for the Xingu Seed Network case

The Xingu Seed Network - XSN, created in
2007, is a fundamental action for the Campaign’s
mission. It emerged because of the increasing
interest in forest restoration and environmental
compliance regarding the permanent protected areas
and the use of native seeds to recover riparian forest
(Durigan et al., 2013; Malta Campos Filho et al.,
2014). In the XSN, ISA mediated the communica-
tion between these local agents (from small to lar-
ge-scale farmers) and the overall network’s agents,
a complex task of being a bridge organization (Cash
et al., 2006). This task is aimed at coordinating the
actions of the Campaign, mediating the dialogues
between indigenous and non-indigenous agents,
fostering and carrying out technical and scientific
studies to support projects in the field and public
policies, raising financial resources and making
information available to society (Brondizio et al.,
2009). The XSN also includes researchers who dis-
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cuss the viability of the agronomic techniques in the
light of economic alternatives for forest restoration,
family farmers, managers of large-scale farms, te-
chnicians from different institutions and indigenous
people (Malta Campos Filho et al., 2014).

To analyze the actions of the XSN, we used
the Institutional Analysis and Development (IAD)
framework to understand the institutional arrange-
ments in planning and management of this network.
Ostrom (2011) proposed this theoretical-methodolo-
gical framework to analyze the regularities between
human actions, their interactions and the results, in
cases of self-governance of commons. In the IAD
(Figure 2), defining the problem, or the action-si-
tuation, is the first step of the analysis, because it
allows the analyst to isolate the immediate structure
that affects the process (object or phenomenon) of
interest to the analyst. The action-situation repre-
sents the social spaces, where the individuals and
representatives of organizations interact, exchange
goods and services or solve problems, conflicts and
decision making (Ostrom, 2011). The action-situ-
ation in the IAD framework is influenced or mo-
dified by external variables related to biophysical
conditions, community attributes and rules-in-use.
Among some variables that comprises it, there are:
(1) the characteristics and numbers of staff, (ii) the
specific positions to be filled by the participants,
(ii1) the set of allowable actions and its links with
the results, (iv) the potential results, (v) the level of
control each participant exercises over a decision,
(vi) information available to participants on the
structure of the action-situation, and (vii) costs and
benefits-incentives and deterrents-assigned to actions
and results. Rules-in-use define the relationships be-
tween social agents within a specific context, i.e. who
should (by obligation) or should not (by prohibition),

who can or cannot (by permission) exercise certain
actions. From a set of interactions - which can be
(1) information sharing among users, (ii) delibera-
tive processes, (iii) conflicts between users, (iv)
investment activities, and (v) lobbying activity - it
is possible to predict potential results or to analyze
existing ones with evaluation criteria (measures of
efficiency, equity, or ecological or social indicators),
according to Ostrom (2011).

Figure 2 represents the constituent elements
of IAD framework: the external variables, the
action-situation, the interactions, the results and
the evaluation criteria.

This framework can be used in different spatial
and temporal scales and to prescribe the potential
results from changes in the action or in the variables
that affect a certain action-situation. The evaluation
of these results can contribute to the review of the
actions, or to verify the influence of external fac-
tors on them. Each element is equivalent in terms
of importance in the [AD. Thus, the planning of a
particular action should not be limited to results, as
a measure of “success” or “failure” of governance.

The data of each element of the IAD were
obtained in field research from 2011 to 2015, par-
ticipation in meetings and expeditions of the XSN,
and visits to 20 areas of riparian forest restoration
projects within the Suia-Migu basin (between 2016-
2017). During fieldwork, 63 semi-structured inter-
views with representatives of organizations, rural
producers and indigenous leaders, who were linked
in the structuring of the actions of the Campaign, or
are still in XSN were conducted (Sanches, 2015).

Another aspect, analyzed in the XSN, is the
presence of design principles, which helps to ex-
plain the probability of robustness of institutions
(Ostrom 1990, p. 58). There are eight principles
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FIGURE 2 — Theoretical-methodological framework representation of Institutional Analysis and Development.

SOURCE: Adapted from Ostrom (2011, p. 10).

verified by Ostrom (2010), among more than 100
cases of self-governing systems and institutions
with up to 100 years of existence, that have survived
extreme environmental stress situations. Of these
principles, three were disaggregated from the analy-
ses performed by Cox et al. (2010), as in Table 1.

Thus, Ostrom (1990) found in these systems
the principles that allow robust institutions, such
as the presence of well-defined boundaries (P1A
e P1B) and rules and duties agreed upon by the
participants and recognized by a public authority
(P7), as being fundamental to good governance
and long-term success in conserving common-pool
resources. The design principles can occur together
or independently in each case (Dietz et al., 2003;
Ostrom 2007; Cundill & Fabricius, 2010). Ostrom
(1990) and Cox et al. (2010) demonstrated that the
presence or absence of these principles may explain
the success or failure of institutions; and principles
1A, 2 and 4 have had a greater effect (effect-size)
between cases of governance success than the other
principles.

3. Results and discussion

3.1. Who are the social agents of the Xingu
Seed Network?

Since its creation in 2007, the XSN has be-
come an important action linked to the Y Ikatu
Xingu Campaign. During 10 years of work, it has
developed projects and expanded its activities in the
region. Practitioners and researchers tested the use
of different techniques of forest restoration. They
systematized the first results on direct planting of
seeds in permanent preservation areas - PPAs, at a
much lower cost compared to planting of seedlings
(Durigan et al., 2013). In the so-called muvuca
system, they tried to mix a certain quantity of forest
seeds of different species, with forage species, in
the no-tillage of degraded PPAs (Malta Campos
Filho et al., 2014). This system was initially applied
to rural settlement lots of the National Institute of
Colonization and Agrarian Reform - INCRA and to
large-scale farms of the Xingu basin. Positive results
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promoted an increase in the interest and demand of
rural producers in the region, through the technical
assistance for the recovery of new PPAs and the
legal adequacy of their lands (Malta Campos Filho
etal.,2014).

Currently, the XSN consists of 450 collectors
(individual or family) belonging to 16 Mato Grosso
municipalities, 16 indigenous villages and 15 rural
settlements, in and outside of the Xingu river basin

TABLE 1 — Principles of planning for robust institutions.

. It is organized on basis of mutual support of its
participants, regarding the supply and commerciali-
zation of forest seeds in restoration areas in riparian
forests (Durigan et al., 2013). They are agents of
different socio-cultural origins and relations with
the land, some of them are linked to social and
grassroots organizations. These organizations vary
in their legal nature, their mission and objectives,

Principle

Description

1A. Clear defined boundaries (among
users).

The rights of those [individuals or family groups] to extract or not certain resources must be
clear and locally defined.

1B. Clear defined boundaries (of the
system).

Limits of the system where the resources are inserted and will be directly used by certain
communities.

2A. Congruence between appropriation
and provision rules with local conditions.

The rules of appropriation establish restrictions of time, place, and technology and
/ or the number of resource units is related to local socio-environmental conditions.

2B. Congruence between rules of
appropriation and provision.

The benefits acquired by the users are proportional to the amount of investments requi-
red [labor, materials or money], according to the rules of provision and appropriation.

3. Collective arrangements.

Most individuals affected by daily rules or operational ones are allowed to participate in
drafting or changing rules.

4A. Monitoring by users.

Presence of individuals among users who are responsible for monitoring / auditing actions.

4B. Monitoring of resources.

Presence of individuals among resource users who are responsible for monitoring resource
conditions.

5. Gradual sanctions.

Establishment of sanctions by the users themselves, in case of violations of
the rules. Sanctions increase according to the type and frequency of offenses.

6. Mechanisms for conflict resolution.

Presence of fast and inexpensive means to resolve conflicts between users.

7. Minimal recognition of rights to
organize.

The rights of users to define their rules and organize themselves are recognized by the
government.

8. Nested enterprises.

sanction and
and scales.

institutions
resolution

Local
conflict

monitoring,
levels

[rules of appropriation, provision,
mechanisms] are organized at multiple

SOURCE: Adapted from Ostrom (2010, p. 653) and Cox et al. (2010, p. 38).
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their form of organization and their scope of action
(Sanches, 2015; Urzedo et al., 2016).

Between 2004 and 2015, 88 organizations
participated directly in the Campaign, with the
majority (53.4%) belonging to nongovernmental or-
ganizations; 28.4% public, 15.9% private sector and
only 2.3% informal organizations (Sanches, 2015),
as the Mato-Grossense Forum on Environment and
Development (Formad) , which worked with ISA in
structuring the ‘Y Ikatu Xingu Campaign. More than
60 percent of these organizations have been created
since 1990; a decade marked by global debates on
environmental sustainability politics. The majority
of the organizations (84%) is of national origin with
strong local or regional performance (66%), while
16% are of international origin.

Social agents played a variety of roles in struc-
turing the network and occupied specific positions
in relation to common resources. Table 2 synthesi-
zes these aspects, position and function in the XSN,
and the relation with the common resources (springs
and riparian forests). A rural producer, for example,
who had a obligation to adapt his property to the
environmental law, could be both a seed collector
and a participant in the XSN decisions. A bridge
organization could make decisions and monitor
results or perform varied functions within the XSN,
such as participating in the collection, and being res-
ponsible for communication between participants
and administrative staffs. A funding organization,
in turn, could be one that would buy and sell seeds,
but it did not participate in the decisions or even be
a direct user of the sources of the Xingu.

Therefore, the social agents who participa-
ted in the XSN have assumed different skills and
responsibilities - seed collectors, farmers, traders,
buyers, technical assistants, financiers - and had di-

fferent relationships with common resources (river
water and gallery forest/PPA), as follows:

a) Users: are those who used it directly from
the common resources, such as water for consump-
tion, or irrigation destined to the agricultural pro-
duction, practiced the extraction and the collection
of seed from the forest or from their territories, and
who were the direct responsible for the protection
of the PPAs. They were those who made indirect
use of resources, as in the case of buyers of native
seeds from the Xingu Seed Network, or who lived
outside the region of the Xingu headwaters.

b) Providers: are the facilitators, who pro-
vided the physical, financial or technical support
for restoration activities in degraded PPAs. They
also promoted communication among participants
to ensure the flow of activities, for example, from
obtaining, transporting, storing, marketing the seeds
to their final destination. The providers were also
responsible for enabling the means for monitoring
the PPAs.

¢) Producers: are the ones who built, repaired
or led actions to the sustainability of the system.
The producers were directly responsible for the
assistance in the restoration of the riparian forests to
guarantee the quality of the seeds and to contribute
to the conservation of the sources of production, in
the case of the seed suppliers.

In order to fulfill the mission of protection and
recovery of the Xingu springs, the challenge is also
to balance this socioeconomic heterogeneity among
the XSN participants during decision-making pro-
cesses, which may be intrinsically related to the
success of any collective action aimed at the con-
servation of common resources. Thus, it is crucial
to establish well-planned and agreed institutional
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arrangements among social agents over time (Os-
trom, 2007; Cundill & Fabricius, 2010).

Robust institutions stem from situations where
rules have been well defined, between sufficiently
informed participants (user, producer and provider).
They increase the likelihood of transferring these
institutions across generations (Ostrom, 1990).
As it will be discussed below, the success of the
pact for protection and conservation of the Xingu
springs also depends on the institutional arrange-
ments (taking into consideration the function and
position) agreed over time and among the XSN
participants, to accommodate this socio-economic
and cultural heterogeneity and the relation (user,
producer and provider) of common resources.

3.2. The institutional arrangements and
results of the Xingu Seed Network

The XSN consists of a functional system, com-
posed of several processes to meet the demands of
a specific market, the ecological restoration sector
for the environmental compliance of rural properties
(Urzedo et al., 2016). In this characterization, a lar-
ge number and the heterogeneity of participants of
diverse socioeconomic realities and great physical
distances are implicit. The proximity to the problem
of the springs and the interest in environmental,
economic and social benefit, resulting from the
protection of these resources, sharing of technical
and scientific knowledge, are some of the reasons
why the XSN was able to accommodate such so-

cio-cultural heterogeneity. In this sense, most of
the participants are users, producers and providers.
However, for other scholars, this heterogeneity may
turn the decision-making process and monitoring
of this system more complex (Chuenpagdee &
Jentoft, 2009).

In order to organize the actions of such a he-
terogeneity of collaborators, the initial meetings of
members of the Campaign organizations allowed
them to define the technical and financial support
to some pilot projects in the field and to reach an
agreement about the tasks in order to guarantee the
quality, the supply and the commercialization of
native seeds, in accordance with current legislation
(Malta Campos Filho et al., 2014).

A motivating factor in the formalization of
the XSN was the voluntary desire and individual
interest of rural producers to recover the PPA in
their properties, and to disclose the common benefits
with the protection of water resources and forests for
agricultural production (Malta Campos Filho ez al.,
2014). Because of this motivation and because of
the demand for seeds, the need for agreed planning
and the definition of the rules in regard to the XSN
(Urzedo et al., 2016), this network has guaranteed
the production and supply of seeds in the restoration
of PPAs. One of the direct results was the increase of
areas with PPAs to be restored, but in the long-run
these areas may suffer from external pressures, such
as biophysical conditions (prolonged droughts and
out-of-control forest fires), which affect seed pro-
duction and, thus recovery of PPAs. Another factor

5 Source: http://sementesdoxingu.org.br/site/wpcontent/uploads/2017/11/Boletim-Remento-de-Xingu-10-anos_edi%C3%A30-julho- 2017.pdf.

Access: Dec. 2017.

¢ Formad is a forum in the State of Mato Grosso, whose “objective is to democratize information and social-environmental debate and propose
alternatives for sustainable development to improve conditions of population life ““. Available at: http://www.formad.org.br/sobre-o-formad.

Access: Jan. 2018.
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TABLE 2 — Social agents in relation to common resources, in the position and function in the Xingu Seed Network (XSN).

Relation with
resources®

Function in XSN

Position in XSN

User, producer
and provider

Facilitate ~ communication  between  mem-
bers, provide physical and financial support.

Organization-bridge, third sector, occupies different posi-
tions. S/he participates in decisions and in monitoring results.

User, producer
and provider

Responsible for the collection, processing or
marketing of seeds. It also uses restoration
in the PPAs, inside or outside the community.

Representative of the indigenous community. It depends on
the river for physical and cultural survival. Collecting and
marketing seeds, aid in physical and financial management.
S/he participates in decisions and in monitoring results.

User, producer
and provider

Responsible for the collection, processing or marke-
ting of seeds. It also uses them in the restoration
of PPAs inside or outside its lots or properties.

Smallholders or private producer. Depends on the river for
subsistence and agricultural production. Collecting and
marketing seeds, aid in physical and financial management.
S/he participates in decisions and in monitoring results.

User
and producer

Purchase or receive seeds from the network to
use in restoring the PPAs in your lot or property.

Smallholders or private producer. Depends on the river for
subsistence and agricultural production. S/he does not partici-

pate in decisions, but contributes to the monitoring of results

Promote activities with technical and fi- . Lo . .
. . . . Supporting organization. S/he may or may not participate in the
Provider nancial support. Identify techni- .. . oo
. o . decisions, but s/he contributes to the monitoring of the results.
cal and financial criteria for monitoring.
Support or participate in the educational acti- Supporting organization (public sector). S/he may or
Provider vities of the network, based on scientific rese- may not participate in the decisions, but s’he contri-
arches and professional training, in addition to butes to the monitoring of the results (i.e. the qua-
contributing to the quality of the seeds used. lity of the seeds, extension of restored PPAs).
User Purchase or use of XSN seeds for the Merchant or rural producer outside the re-
restoration of PPAs in other regions. gion. S/he does not participate in  decisions.

* Adapted from Ostrom (1990).

that influenced the results was changes in consti-
tutional rules, the new Forest Law (year of 2012).
One example was the reduction of the extension of
PPA to be recovered, according to this new law. The
economic incentives for the commercialization of
cultivated seeds (e.g., agroforestry) also contributed
to improve the results and can, along with the other
factors, restrict or increase the actions of the XSN,
influencing the decisions among its members.

In addition to the different roles and functions,
the XSN’s technical and financial management is

based on a set of criteria (Table 3), defined by the
members of the network at annual meetings that
were taken place since 2007, for example: the mana-
gement of seed collection, processing and marketing
activities, the entry of new collectors, the exchange
of seed varieties, the improvement of collection and
handling techniques, transportation and the price
of kilogram of marketable seeds, among others
aspects. The regularity of these meetings, together
with the interactions in the intermediate meetings
and the collection expeditions, guarantee the basic
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communication and exchange of information among
collectors. These meetings allow them to make
decisions and monitor the results of the XSN. The
opportunity, therefore, of face-to-face meetings
contributed to constant revision or modification of
these criteria and contributed to improvement of
the final results and governance in the long term
(Ostrom, 2011).

Table 3 summarizes 11 of the 36 criteria in
the first column. These criteria were agreed upon
during the first XSN expedition in May 2014 and
these criteria prescribe conditions for being a mem-
ber of the XSN (Sanches, 2015). Based on these
criteria, we identified and highlighted, for each one
the categories, “sanction” (as non-compliance),
“duties” (for collectors in the seed collection and
marketing activity), and “monitoring” or “doing the
homework”, as an individual activity of taking care
of the lots’ PPAs or properties of the XSN members.

The everyday experiences and technological
innovations were shared, and participants made
decisions over the quantity and species of seeds that
would be offered to the market. This aspect was also
observed by Urzedo et al. (2016), who show how
the operation of the XSN legitimizes decisions and
generates shared responsibilities over final results
and the entire production and marketing chain.

To the extent that results were monitored
and technical information was made available and
published, the XSN attracted new interests from
collectors, researchers or buyers from this and
other regions of Brazil. Table 4 illustrates some of
these results, with the evolution of the number of
collectors and the number and quantity of species
traded and yield, between 2007-2016.

There was an increase in collectors (from 10
to 450) and the quantity of seeds offered (from five

to 23 tons), totaling 153.5 tons traded. Table 4 also
shows the amount of seeds processed within the
XSN (extraction of fruit seeds of varying sizes, hard
or soft coat, etc.), from 120 to 214 species, mostly
from native forest. This whole seed marketing ge-
nerated a total of two million reais (US$ 630,000)
between 2007-2016, with a minimum income of R$
9,000 (US$ 4,000) and a maximum income of R$
414,000 (US$ 241,000) per year.

The income per collector per year varied
according to the number of collectors and quantity
of seeds traded, from US$ 229.00 to US$ 1160.00,
in the period between 2007 and 2015 (Table 4).
According to Malta Campos Filho et al. (2014),
another direct impact of this commercialization was
the recovery of five thousand hectares of degraded
areas, mainly in the Xingu and Araguaia basins. This
result, sought by the 'Y Ikatu Xingu Campaign, is
one of the aspects that deserve to be further deepe-
ned in the [AD analysis, since it implies changes in
behaviors among collectors and also in the relation
to the areas where the matrices are located for col-
lection and which involves other agents.

3.3. Attributes of IAD to Xingu environmental
governance analysis.

The elements described in the XSN can now
be observed by the conceptual diagram of the IAD
(Figure 3), in which the variables that interfere (mo-
dify or not) in the XSN are highlighted. In the future,
an increase in demand for seeds and an increase in
interest of being a XSN collector might affect and
become a challenge to the sustainability of the XSN.
The important aspect is to ensure that the criteria
are fulfilled and that, at the same time, the entry of
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TABLE 3 — Criteria to become and remain as a Xingu Seed Network seed collector.

Criteria (rules in use)

Function in XSN

Position in XSN

Preserve the riparian forests on own property or
lot. Recover 0.5 ha /year in PPASs or legal degraded
reserves.

Those who have already recovered or have no
degraded areas or land of their own should assist in
the recovery of areas of collective use, donate seeds
for restoration, or assist in the work of XSN.

Cases of non-compliance need justi-
fication to the administrative board
of XSN.

The collector will remain seedless for
one year and may be excluded from
XSN.

Make responsible use of fire in own property or lot.

Responsible for the collection, pro-
cessing or marketing of seeds. It also
uses restoration in the PPAs, inside
or outside the community.

From the commission, formed
by collectors: monitor once a
year on each property and/or in
the group.

Ensure seed quality, identification and use of
processing and storage techniques. Identify, collect
and preserve seed matrices, leaving at least 30% of
the fruits.

Always maintain contact through your links
(commercial, core, local) or XSN administrative
board.

Responsibility for any losses that may occur due to
the loss of seeds.

Responsibility for the collection, processing, storage,
identification and transportation to the “seed house”.

Cases of non-compliance need justi-
fication to XSN’s board of directors

From collector: register the
flowering season, disseminate
forms of collection and pro-
cessing.

Meetings every three months
to exchange experiences.

From the collector

From the collector

From the collector

Reserve 10% of the seeds collected and sold, being
5% for the XSN association and at least 5% for the
nucleus or group to which the collector belongs.

If you remove the tax invoice and the
collector does not pass the 5%, you
will be prevented from issuing new
tax invoices. Defaults cases will not
receive the order list.

From the nucleus or collection
group: collect the percentages
at the time of payment of the
seeds. From the collector: Sha-
ring the benefits.

Inform XSN of any change or difficulty in meeting
the commitments made.

Collect on private properties when you have the
consent of the owner. Wear an ID badge and declare
the purpose of the collection and XSN organizations.

10

Deliver a prior list of available seeds by the end of
February each year.

If you do not submit the list, the col-
lector can only send the request the
following year.

1

Deliver the seeds only to order, whose maximum
term is December.

If you do not deliver by the deadline,
the seeds will only appear on the list
next year.

From the collector

* SOURCE: Adapted from Sanches (2015).
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potential buyers and current buyers, without losing
quality in production, will be secured.

The XSN outcomes, such as increased forest
seed production, restoration of PPAs and family
income, combined with reduced forest restoration
costs, have moved more collective interest in par-
ticipating in the XSN. Thus, the annual meetings
represent the action-situation, in the process of
mobilization of participants, who live in different
municipalities of Mato Grosso. The action-situ-
ation represents the social spaces where the seed
collectors or practitioners of organizations inte-
ract, exchange goods and services, solve eventual
problems or conflicts, or exercise their leadership
and control over others (Ostrom, 2011). They also
facilitate the exchange of knowledge about the bio-
physical conditions, for example, where the PPAs

to be restored are located, or about forest matrices
that will serve as seed source.

In addition, the criteria for including XSN new
participants, the common goals and expected results
discussed and reviewed in the annual meetings,
make up the action-situation, according to Ostrom
(1990; 2010; 2011). Participants have the authority
to determine, modify or establish new operating
rules that define, for example, who can participate
in the XSN, which duties and sanctions (for those
who do not comply with the rules), which types
of species to collect and the way of transporting
and storing the seeds in order to reach their final
destination and, most of all, participants has the
authority to define the main mission of the Cam-
paign: the forest restoration of degraded PPAs. The
collectors acted independently, but were guided by
the decisions of the annual meetings (Table 3), and

TABLE 4 — Criteria to become and remain as a Xingu Seed Network seed collector.

Year Seeds (Kg) Number of N:['l‘;::sor Tota(l.;‘(e;f](:;)lrces b;,{ :;;)ll;ztc:: *
a a collectors (1) )
RS (1) USS* RS USS*
2007 5,000 10 120 9,00 4,00 900,00 429,00
2008 8,000 50 125 20,00 11,00 400,00 229,00
2009 15,000 240 207 142,00 63,00 591,67 261,00
2010 25,000 300 214 220,00 118,00 733,33 393,00
2011 19,000 300 185 213,00 128,00 710,00 426,00
2012 25,000 350 159 414,00 241, 00 1.182,86 689,00
2013 22,000 350 177 326,00 166,00 1.841,00 936,00
2014 17,500 421 124 344,00 144,00 2.774,00 1160,00
2015 17,000 421 120 311,00 110,00 2591,00 913,00
2016 23,000 450 120 - -
TOTAL 153.500 1.999,00 630, 00**

(1) SOURCE: http://sementesdoxingu.org.br/site/publicacoes.

(*) Calculated by the authors on February 14 of each year, based on the exchange rate of the Central Bank of Brazil. Available at: http://
www4.bceb.gov.br/pec/conversao/conversao.asp. Accessed on: Feb. 2018.

(**) Total until February 1, 2018, without 2016 data.

142 SANCHES, R. A.; FUTEMMA, C. R. T. Seeds network and collective action for the restoration and conservation of Xingu River’s...



were responsible for the collection and commercia-
lization of the seeds.

The attributes of the community in the diagram
of Figure 3 represent the socioeconomic characte-
ristics of the XSN participants, the history of the
land use of the region, participants’ relation with the
common resources (Table 2) and their roles in the
network. This heterogeneity of agents is contempla-
ted in the decision structure of the XSN, from the
positions and functions defined for each one. The
rules represent the result of individual and collective
efforts, implicit and explicit, to acquire order and
predictability among users and to use and manage
the XSN, in relation to what is required, allowed or
prohibited (Ostrom & Basurto, 2011). Among the
rules-in-use of the XSN, 36 criteria were identified,
from which the ones that establish the conditions
to be a collector of the network (11 criteria) were
analyzed. The other 25 criteria return the functions
of the link, or the individual, responsible for the
articulation of collection groups in their locality
(eight criteria); the conditions for joining the ne-
twork (seven criteria) and; the functions of those
responsible for the “Seed Houses”, i.e. the places
for storage (10 criteria).

Once the criteria were reviewed and agreed
at the annual meeting of the XSN, the rules were
valid for all participants. Failing to do so could
lead to the exclusion of the infringer or other type
of penalty (Table 3). The sale of spoiled seeds, for
example, from an individual collector, could end up
affecting everyone who was collectively responsible
for the loss of the raw material. It could affect the
quality of riparian restoration and the reliability
of the information generated. Providing seeds to
supply the demand was not enough for the XSN’s
success: compliance, i.e., following agreements and

monitoring of the whole process, which generates
shared responsibility. Another example, when the
collectors failed to recover their own PPAs (manda-
tory), did not protect the environment or let down
the environments where the seed matrices were
located; attitudes that can generate conflicts in the
governance of the XSN (Chuenpagdee & Jentoft,
2009).

The regularities of the annual meetings, col-
lection expeditions and the technical and financial
support of the organizations, guaranteed collective
learning by sharing experiences, techniques and local
and scientific knowledge, as well as communication
between collectors, who lived far apart. This set of
interactions involving all activities, selection of
new areas of matrices and evaluation of the risks
and benefits of the decisions taken allowed commu-
nication across social agents, as well as to resolve
small conflicts between users. This whole process
of working together on a regular basis provides
a feeling of shared responsibility and determines
the success or failure of the results and the costs
and benefits that affect peoples. Evaluation criteria
(i.e., seed quality or restored PPAs) were defined
with the XSN collectors and contracts with funding
organizations, audited annually. Although not dis-
cussed in this paper, efficiency indicators should be
addressed in IAD, according to Ostrom et al. (1997),
such as: the use of resources (the investment made
in the collection, storage and sale of the seeds and
the financial return to the collectors); the equity in
the distribution of the results (collectors receive
proportionally the amount of seeds produced) and
legitimacy and transparency in decision-making
via participation (Chuenpagdee & Jentoft, 2009).

In addition, the conceptual governance dia-
gram (Figure 3) also takes into account the influence
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of the external variables. The “deforestation mora-
torium” or Federal Decree No. 6,321, of December
21,2007, in turn, is a result of environmental policy
and local and international pressures to combat ille-
gal deforestation. This law has imposed restrictions
on the soybeans farming from deforested areas,
blocking loans and marketing on international
markets, obligating farmers to restore the PPAs.

External variables

Environmental
conditions of the
Xingu basin. Extreme
changes: prolonged

Biophysical conditions

Action Situations

Thus, criteria defined and legitimized by users
over time can increase trust among individuals,
which is fundamental to the long-term success of
governance (Tucker, 2010). From the 11 criteria to
be a collector in the XSN (Table 4), evidence of one
or more design principles was/were verified, which
can indicate the stability or duration of long-term
governance institutions (Ostrom, 1990).

Interactions

Technical and
scientific information
available to XSN
participants. Periodic
meetings between
seed collectors.
Technological
innovations

droughts and forest
fires. Water quality.

Relationship between Position and
social agents and
common-pool

resources.

Attributes of Community

participants.

Criteria established

XSN annual meeting:

function, as well as
duties, obligations
and sanctions agreed
between the network

incorporated into the
methods of collection

— p{ review and definition | and storage of seeds Evaluative Criteria
: of criteria (eg. duties and in the PPAs
Socioeconomic and obligations of restoration. Extension and quality
diversity. seed collectors) of the PPAs. Quality

l and quantity of viable

seeds. Demand and
price in the forest
seed market.

Outcomes

Increase in seed
production for forest

by the XSN and
environmental
legislation on forest
restoration of PPAs.

Rules-in-Use

restoration. Increased
PPAs restored.
Increase in household
income. Reduction
of recovery costs

of PPAs. Increased
collective interest in
participating in XSN.

FIGURE 3 — Conceptual governance diagram of the Xingu Seed Network. Continuous dashes with the arrows indicate
the direction of the relationship and the direct influence among a set of variables, as in the case of biophysical, sociocultural
conditions and the rules in use on the “action-situation”. This is represented by the decisions taken at the annual meetings of the
Xingu Seed Network (XSN). The outcomes can also indirectly (dotted lines) modify the conditions of degradation of the water
resources and permanent preservation areas, as a result of the results, improve water quality.
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The absence of the last principle (P8, “nested
enterprises”) applies to all XSN criteria (total of 36),
as shown in Figure 4. Still, there is more evidence
of'the first four principles (P1, “clearly defined bou-
ndaries *“; P2, “congruence between the rules of use
and provision”; P3, “collective arrangements” and;
P4, “monitoring”) in all XSN criteria. The presence
of these principles is frequent in cases of success
in governance, according to other studies analyzed
by Ostrom (1990).

Cox et al. (2010) demonstrated that the effect
of principles such as P4 (“monitoring”) is present
in the success cases, among the (91) cases analyzed
by the authors. The cases of Cox and collaborators
also showed those principles 1, 3, 4 and 6, 7 and
8 exerted greater effect (size-effect). Among the
XSN’s institutional arrangements, however, the last
three principles are less obvious.

The results summarized in Table 5 and in Fi-
gure 4 allow us to infer some assumptions for the
governance analysis of XSN. By incorporating into
their arrangements rules that contemplate principles
that are not evident until at least in the present stu-
dy, such as the organization of actions at different
scales, the XSN can increase the chances of success
in the long run. Principles such as P6, “mechanisms
for conflict resolution” and, P7, “minimal recogni-
tion of rights to organize”, are also fundamental,
considering the land use dynamics in regions where
asymmetries occur with regard to land ownership
and use of natural resources.

Despite of increasing in forest restoration as
a result of XSN’ actions, changes in legislation -
federal, state or municipal level - might constrain
this type of local initiative and dismantle all the
work done thus far by the XSN collective effort.
The government and society should legitimate these

local institutions, which contribute to the use and
protection of commons (principle 7), increase the
chances of preservation of riparian (gallery) forests.
In sum, governance should depend less on the state
and more on self-organization of social agents at
multiple scales to manage and govern common
resources (Brondizio ef al., 2009; Ostrom, 2010).

4. Can the Xingu Seed Network be a form of
environmental governance?

The Y Ikatu Xingu Campaign has become a
social phenomenon and has triggered a process of
collaborative action and governance on a regional
scale, through the establishment of a wide network
of organizations. Its mission of protecting and
conserving the Xingu River headwaters, which are
common resources, is publicly and widely recogni-
zed. The governance structure, based on the Xingu
Seed Network, consisted of the main action of the
Campaign, which mobilizes common interests for
forest restoration. The theoretical components of the
IAD were used to analyze the XSN and describe the
factors that affect or are modified by the network.
The XSN accommodates different social agents in
positions and defined functions, through its planning
and management criteria. From the framework of
the IAD and based on the Theory of Commons, one
can analyze the success of institutions focused on
the conservation of common resources. The results
confirm this assertion, considering the criteria to
participate in the XSN and coordinate the interac-
tions among collectors, and prescribe who should
(by obligation) or should not (by prohibition), who
may or may not (by permission) carry out actions
within the XSN structure. The planning principles
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TABLE 5 — Identification of design principles among the criteria to be collector of XSN.

Principle* Criteria verified**
1A. Clearly defined boundaries (among users) 1,4,
1B. Clearly defined boundaries (of the system). 1,4,9

2A. Congruence between appropriation and provision rules with local conditions.

1,2,3,6,8,9,10, 11

2B. Congruence between rules of appropriation and provision.

1,2,3,6,7,8,10, 11

3. Collective arrangements.

1,2,3,4,5,6,7,8,9,10,11

4A. Monitoring by users.

1,2,11

4B. Monitoring of resources.

1,2,3,11

5. Gradual sanctions.

1,2,10,11

6. Mechanisms for conflict resolution.

1

7. Minimal recognition of rights to organize.

1

8. Nested enterprises

* Ostrom (1990); Cox et al. (2010).
** Source: Adapted from Sanches (2015).

are equally important for the governance success.
These arrangements show that when rules are jointly
endorsed, participants are confident in making de-
cisions of common interest for the restoration and
conservation of PPAs. The results also show the
opportunity to include innovative techniques and
mobilize interests for environmental governance
in the Xingu headwaters, even under unfavorable
conditions of uncertainty and socioeconomic and
political complexity.

Systems of governance should be established
jointly with administrative reforms and adapted
to new environmental policies. To curb the pro-
cess of land speculation and deforestation in the
region, the support of civil society organizations
is fundamental, along with the local presence of
organizations-bridges, such as ISA and Formad
among others. The XSN provides not only a cure
for an unwanted scenario, but also proposes a new
paradigm for governance of common resources in

the Amazon region, with changes in behavior among
social agents from different production systems,
spaces conquered by different social groups, of
diverse knowledge and learning. The XSN actions
has contributed to restore PPAs (gallery forest), thus
working together on a regular basis and providing a
feeling of shared responsibility. Also, the XSN has
promoted an increase in the interest and demand of
rural producers in the region, through the technical
assistance for the recovery of new PPAs and the
legal adequacy of their lands.

This study shows that the common dilemma
in the region of the Xingu is not circumscribed, or
has never been, only to the interests of indigenous
peoples or to the problems of a local community.
In regions of great socio-environmental com-
plexity, such as the Xingu, which is the target of
development-oriented public policies and land use
intensification, which spatially guide the course of
the region's land use history, dialogue is the basis
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FIGURE 4 — Evidence of the design principles (P1 to P8) in each one of the 36 criteria (N) of the Xingu Seed Network. The

first four principles are most frequent between the criteria.

for balance of interests in the protection of natural
resources.

The collective action of the XSN, therefore,
supported by innovative institutional arrangements,
contributed to the conservation of the springs of
the Xingu River. It will be necessary to study the
other elements of the IAD, as well as incorporating
the financial contributions and resources that have
been mobilized during almost two decades in this
and other actions of the ‘Y Ikatu Xingu Campaign.

The TAD allows the revision of the actions of the
XSN and the prescription of new arrangements that
enable development of effective institutions in the
management of common resources. Further studies
on the influence of market factors and political
circumstances are needed, which may increase the
inequality among social agents (Tucker, 2010). The
legitimacy and longer continuity of the actions of
the “Y Ikatu Xingu Campaign and its materialization
in the Xingu Seed Network require the stability of
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its institutions and their greater articulation with the
public authorities at different scales.

Acknowledgements

The authors are grateful for the support of
interviewees, farmers, indigenous, academic and
non-profit organization researchers and ISA te-
chnicians. We owe gratitude to all the indigenous
community of the Xingu Indigenous Park and Wawi
Indigenous Land. We thank the Fundagéo Nacional
do Indio (FUNAI) for legal permission (no. 10/
AAEP/12, Process no. 17741/11), and the biologist
Heber de Queiroz Alves (Instituto Socioambiental)
for elaboration of an extended database of a land-use
and land-cover map for Xingu and Suia River Basin
(Brazil). The first author thanks to Coordination of
Improvement of Higher Level Personnel (CAPES)
for the grant awarded (2011-2015); and the ISA, for
logistic and financial support for the field activities.
We gratefully acknowledges Edson Pereira S. Ledo
(NEPAM-UNICAMP) for the English proofreading
and the first author’s friends, Jaqueline de Camargo
and Willem Rabbeljee, for the final revision. The
authors assume full responsibility for the content
presented in this study.

References

Barrozo, J. C. Politicas de Colonizagdo: as politicas publicas
para Amazodnia e o Centro-Oeste. In: Barrozo, J. C. (Org.).
Mato Grosso do sonho a utopia da Terra. Cuiaba: EQUFMT,
Carlini & Caniato, p. 15-26, 2008.

Batistella, M.; Moran, E. F.; Alves, D. S. (Org.). Amazonia:
natureza e sociedade em transformacao. Sdo Paulo: Editora
da Universidade de Sao Paulo, 2008.

Becker, B. K. Amazonia: nova geografia, nova politica
regional e nova escala de acdo. In: Coy, M.; Kohlhepp,
G. (Coord.). Amazénia sustentavel: desenvolvimento
sustentavel entre politicas publicas, estratégias inovadoras
e experiéncias locais. Rio de Janeiro: Editora Garamond
Ltda, p. 23-44, 2005.

Benjamin, A. H. V. Desapropriagdo, reserva florestal legal
e areas de preservacdo permanente. Revista Centro de Es-
tudos Judiciarios, 1(3), 33-41, 1997. Available at: <http://
www.jf,jus.br/ojs2/index.php/revcej/article/view/127/170>

Brando, P. M.; Coe, M. T.; DeFries, R.; Azevedo, A. A.
Ecology, economy and management of an agroindustrial
frontier landscape in the southeast Amazonia. Philoso-
phical Transactions, 368, 20120152, 2013. doi: 10.1098/
rstb.2012.0152

Brasil Netto, A. 4 bacia dos formadores do Xingu: aspec-
tos gerais. Belém: Museu Paraense Emilio Goeldi, 1964.
(Publicagdes avulsas n.1).

Brondizio, E. S.; Ostrom, E.; Young, O. R. Connectivity and
the Governance of Multilevel Social-Ecological Systems:
The Role of Social Capital. Annual Review of Environment
and Resources, 34, 253-278, 2009. doi: 10.1146/annurev.
environ.020708.100707

Cash, D. W.; Adger, W. N.; Berkes, F.; Garden, P.; Lebel,
L.; Olsson, P.; Pritchard, L.; Young, O. Scale and cross-s-
cale dynamics: governance and information in a multilevel
world. Ecology and Society, 11(2), 8, 2006. Available at:
<http://www.ecologyandsociety.org/vol11/iss2/art8/>

Chuenpagdee, R.; Jentoft, S. Governability assessment for
fisheries and coastal systems: a reality check. Human Eco-
logy, 37, 109-120, 2009. doi: 10.1007/s10745-008-9212-3

Ciriacy-Wantrup, S. V.; Bishop, R. C. Common Property
as a concept in natural resources policy. Natural Resources
Journal, 15,713-727, 1975. Available at: <https://digitalre-
pository.unm.edu/nrj/vol15/iss4/7>

Cox, M.; Arnold, G.; Tomas, S. V. A review of design prin-
ciples for community-based natural resource management.
Ecology and Society, 15(4),2010. Available at: http://www.
ecologyandsociety.org/voll5/iss4/art38/>

Cundill, G.; Fabricius, C. Monitoring the governance

148

SANCHES, R. A.; FUTEMMA, C. R. T. Seeds network and collective action for the restoration and conservation of Xingu River’s...



dimension of natural resource co-management. Ecology
and Society, 15(1), 2010. Available at: <http://www.ecolo-
gyandsociety.org/voll5/iss1/art15/>

Davoudi, S.; Evans, N.; Governa, F.; Santangelo, M. Terri-
torial governance in the making approaches, methodologies,
practices. Boletin de la A.G.E, 46, 351-355, 2008.

Dietz, T.; Ostrom, E.; Stern, P. The struggle to govern the
commons. Science, 302, 1907-1912, 2003. doi: 10.1126/
science.1091015

Durigan, G.; Guerin, N.; Costa, J. M. N. da. Ecological resto-
ration of Xingu Basin headwaters: motivations, engagement,
challenges and perspectives. Philosophical Transactions,
368, 20120165, 2013. doi: 10.1098/rstb.2012.0165

Futemma, C.; Castro, F. de; Silva-Forsberg, M. C.; Os-
trom, E. The emergence and outcomes of collective ac-
tion: an institutional and ecosystem approach. Ambiente
& Sociedade, 10, 107-127, 2002. doi: 10.1590/S1414-
753X2002000100007

Hardin, G. The Tragedy of the Commons. Science, 162,
1243-1248, 1968.

ISA — Instituto Socioambiental. Povos indigenas no Bra-
sil. Available at: <http://pib.socioambiental.org/pt/povo/
xingu/1539>. Acess: feb. 2018.

Little, P. E. Amazonia: territorial struggles on perennial
frontiers. Baltimore, London: Johns Hopkins University
Press, 2001.

Malta Campos Filho, E.; Junqueira, R. G. P.; de Sousa,
O. L.; Eichholz, L. L.; Marmet, C. C.; da Costa, J. N. M.
N.; Ferreira, B. D.; Alves, H. Q.; Villas-Boas, A. J. A. The
Xingu Seed Network and mechanized direct seeding. In:
Bozzano, M.; Jalonen, R.; Thomas, E.; Boshier, D.; Gallo,
L.; Cavers, S.; Bordacs, S.; Smith, P.; Loo, J. (Eds.). Genetic
considerations in ecosystem restoration using native tree
species. State of the World’s, Forest Genetic Resources —
Thematic Study. Rome: FAO and Bioversity International,
p. 161-164, 2014.

Martinez-Alier, J.; O’Connor, M. Ecological and econo-
mic distribution conflicts. In: Constanza, R.; Segura, O.;
Martinez-Alier, J. (Ed.). Getting down to earth: pratical
applications of ecological economics. Washington DC:

Island Press, p.153-183,1996.

Melatti, J. C. Areas etnograficas da América Indigena. Bra-
silia: UnB. 2019. Available at: < http://www.juliomelatti.
pro.br/areas/00areas.pdf>. Acess: fev. 2019.

Moran, E. F. Deforestation and Land Use in the Brazilian
Amazon. Human Ecology, 21 (1), 1-21, 1993.

Nesptad, D.; Mc Grath, D.; Alencar, A.; Barros, A. C.;
Carvalho, G.; Santilli, M.; Vera Diaz, M. del C. Frontier
governance in Amazonia. Science, 295, 629-631, 2002.

North, D. C. Economic Performance Through Time. The
American Economic Review, 84(3), 1994.

Oliveira, A. U. de. 4 Fronteira Amazonica Mato-Grossense:
Grilagem, Corrupgao e Violéncia. Sao Paulo, Tese (Livre
Docéncia) - USP, 1997.

Ostrom, E. Background on the Institutional Analysis and
Development Framework. The Policy Studies Journal,
39(1), 7-27,2011. doi: 10.1111/j.1541-0072.2010.00394.x

Ostrom, E. Beyond markets and states: polycentric gover-
nance of complex economic systems. American Economic
Reviews, 100, 641-672, 2010.

Ostrom, E. A diagnostic approach for going beyond pa-
naceas. Proceedings of the National Academy, 104(39),
15181-15187, 2007. doi: 10.1073/pnas.0702288104

Ostrom, E. Governing the commons. Cambridge: Cambridge
University Press, 2009 (1990).

Ostrom, E.; Basurto, X. Crafting analytical tools to study
institutional change. Journal of Institutional Economics,
7(3), 317-343, 2011.

Ostrom, E; Gardber, R.; Walker, J. Rules, games and com-
mon-pool resources. Ann Arbor: The University of Michigan
Press, 1997.

Pedlowski, M.; Dale, V.; Matricardi, E. A Criagao de areas
protegidas e os limites da conservagdo ambiental em Ron-
donia. Ambiente & Sociedade, 5, 93-107, 1999.

Sanches, R. A. Campanha 'Y ITkatu Xingu: governanga
ambiental da regido das nascentes do Xingu (Mato Grosso,
Brasil). Campinas, Tese (Doutorado) - UNICAMP, 2015.

Sanches, R. A.; Villas-B6as, A. Os formadores do rio

Desenvolv. Meio Ambiente, v. 50, p. 127-150, abril 2019.

149



Xingu: desafios para a preservagdo e gestdo ambiental.
In: Bensusan, N. (Org.). Seria melhor mandar ladrilhar?
Biodiversidade como, para que, por qué. Brasilia: Instituto
Socioambiental, Editora Universidade de Brasilia, p. 303-
316, 2008.

Sanches, R. A.; Rossete, A. N.; Rezende, A. C. P.; Aves,
H. Q. Villas-Boas, A. Subsidios para a protegdo das areas
umidas da bacia do rio Xingu (Mato Grosso, Brasil). Re-
vista Arvore, 36(3), 489-498, 2012. doi:10.1590/S0100-
67622012000300011

Schmink, M.; Wood, C. H. Contested Frontiers in Amazo-
nia. New York: Columbia. University Press, 1992.

Soares-Filho, B. S.; Nepstad, D. C.; Curran, L. M.; Cerquei-
ra, G. C.; Garcia, R. A; Ramos, C. A.; Voll, E.; McDonald,
A.; Lefebvre, P.; Schlesinger, P; Modelling conservation
in the Amazon basin. Nature, 440, 520-523, 2006. doi:
10.1038/nature04389

Tucker, C. M. Learning governance in forest management:
lessons from recent research. International Journal of the
Commons, 4(2), 687-706, 2010. doi: 10.18352/ijc.224

Urzedo, D. 1.; Vidal, E.; Sills, E. O.; Pifia-Rodrigues, F. C.
M.; Junqueira, R. G. P. Tropical forest seeds in the household
economy: effects of market participation among three socio-
cultural groups in the Upper Xingu region of the Brazilian
Amazon, Environmental Conservation,43(1), 13-23,2016.
doi: 10.1017/S0376892915000247

Villas Béas, O.; Villas Boas, C. A marcha para o Oeste. Rio
de Janeiro: Ed. Globo, 1994.

150 SANCHES, R. A.; FUTEMMA, C. R. T. Seeds network and collective action for the restoration and conservation of Xingu River’s...



