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Assessing environmental initiatives through an ecosystem stewardship lens
Alice Ramos de Moraes 1,2, F. Stuart Chapin III 3 and Cristiana Simão Seixas 4
ABSTRACT. Stewardship has been increasingly used in the realm of conservation and sustainable land use as an important pathway
for action. Ecosystem stewardship, a specific application of this concept, is an approach for natural resource management, but the lack
of empirical examples is a shortcoming to its applicability. With this work, we aimed at investigating whether environmental initiatives
taking place in a rural watershed in southeast Brazil can be framed as ecosystem stewardship and, if so, whether they address key socialecological feedbacks that influence the quality of critical local ecosystem services (water, food production, soil, forests). Drawing on
data from direct and participant observation at community and technical meetings, nine unstructured interviews, and gray literature,
we demonstrated that three initiatives encompass all elements of ecosystem stewardship to some extent (dual goals of ecosystem
resilience and human well-being, integration of processes across scales and emphasis on actions that shape the future). Only one
initiative, a multi-stakeholder network, fully entails all elements of ecosystem stewardship. The initiatives overlap in space and time
and entail pressing and non-urgent issues, therefore they promote, as a group, complementary ecosystem stewardship practices at
various levels in the territory. They also address the key feedbacks responsible for the degradation of water, food production, and soil.
Knowledge, relational values, and care are salient ingredients that combine in different ways, shaping each initiative. Our findings
suggest that ecosystem stewardship arises from local social-ecological challenges combined with stakeholders’ knowledge and
understanding of the system dynamics. Collaboration among initiatives can strengthen their effects on undesired feedbacks and enable
the design of joint strategies to tackle the erosion of relational values. Actions focusing on reconnecting local communities and forests
may safeguard the flux of ecosystem-service bundles on both the short and long term.
Key Words: ecosystem services; local knowledge; natural resource management; relational values; rural landscape; social-ecological
feedbacks
INTRODUCTION
Ecosystem stewardship is an approach to natural resource
management that emerged from the urgent necessity for
sustainability solutions encompassing both human needs and the
conditions necessary for ecosystems to sustain their functioning
and provision of services needed by society (Chapin et al. 2010).
Humans are an integral part of social-ecological systems (Berkes
and Folke 1998) and depend on natural ecosystems for survival,
societal development, and well-being. Therefore, humans and
other elements of nature cannot be considered conceptually
distinct from one another (Saxena et al. 2018), and this perspective
should be embedded in every approach and action of natural
resource management.
As proposed by Chapin et al. (2010), ecosystem stewardship
highlights the interdependence of human societies with natural
ecosystems. It is an action-oriented framework designed “to
respond to and shape social-ecological systems under conditions
of uncertainty and change” whose central goal is “to sustain the
capacity [of ecosystems] to provide ecosystem services that
support human well-being” (Chapin et al. 2010:242). Built upon
a social-ecological resilience approach, ecosystem stewardship
focuses on managing stabilizing or amplifying feedbacks (Chapin
et al. 2010). Still, there are relatively few empirical examples
framed as ecosystem stewardship in the scientific literature.
Therefore, research that elucidates how this is put into practice
can guide the application of this framework.
In simple terms, the word stewardship means taking care of
something (Chapin et al. 2015, Mathevet et al. 2018), and its use
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is rooted in cultural and religious traditions (Chapin et al. 2015).
More recently, stewardship has gained acceptance in the arena of
environmental management and conservation science, usually
referring to a wide range of environmentally friendly actions and
sustainable use of natural resources (Bennett et al. 2018, Mathevet
et al. 2018, Peçanha Enqvist et al. 2018, West et al. 2018). Some
examples are community-based forestry programs (Baynes et al.
2015), the design of local agri-environmental schemes (Raymond
et al. 2016), community gardens, tree-planting initiatives, and
conservation of urban green spaces (Krasny and Tidball 2012,
Krasny et al. 2015).
This diversity of initiatives reflects different meanings of
stewardship (Peçanha Enqvist et al. 2018) and proposed
frameworks (Bennett et al. 2018, Peçanha Enqvist et al. 2018), as
well as different underlying political ideologies and ethical values
related to conservation actions and policies (Mathevet et al. 2018).
Nevertheless, action, care, and knowledge are three concepts that
permeate the different meanings of stewardship in the scientific
literature (Peçanha Enqvist et al. 2018). A relational
understanding of care within stewardship has been recently
developed (Jax et al. 2018, West et al. 2018), opening new
possibilities for interpreting and understanding how stewardship
action comes to life (West et al. 2018). Relational values are those
where the relationship itself matters (Chan et al. 2018), and in
this context, they refer to the responsibilities and interactions that
people have with other elements of nature or with other people,
in a particular place (Chan et al. 2016, 2018). This concept
encompasses elements present in the relationship between
humans and other elements of nature that transcend the limits of
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the ecosystem service metaphor (Chan et al. 2018), such as the
idea of care (Jax et al. 2018, West et al. 2018).
More specific interpretations or applications of the concept of
stewardship include environmental stewardship (Welchman 2012,
Bennett et al. 2018), ecosystem stewardship (Chapin et al. 2010),
and social-ecological stewardship (Cockburn et al. 2018). In this
paper, we aim at investigating environmental initiatives to assess
whether they can be framed as ecosystem stewardship, and if so,
whether and how they address local social-ecological feedbacks
that currently influence the quality of critical ecosystem services.
The research was carried out at the Chapéu River Watershed, in
the municipality of São Luiz do Paraitinga, Paraíba Valley,
southeast Brazil.
Study site and rationale
The Paraíba Valley in São Paulo state (Fig. 1) is a promising
setting for research on ecosystem-stewardship-related initiatives.
This region, like many others in the country, has a history of landuse change involving the replacement of native Atlantic forest by
different cultures, such as coffee in the 19th century, followed by
cattle and rice (mostly along the Paraíba river) in the 20th century,
and eucalyptus in the last four decades (São Paulo 2011).
Currently, 71% of the valley’s territory is composed of rural
properties (51% is pastureland and 32% is forest) while
approximately 95% of the population resides in urban areas, some
of them highly industrialized (Silva et al. 2017). In the last three
decades, mostly because of socioeconomic factors, native forests
have been regenerating in the valley, mainly on steep terrain, which
is less suitable for agriculture (Farinaci and Batistella 2012, Silva
et al. 2016, Bicudo da Silva et al. 2017). This process, known as
forest transition, has taken place unintentionally as a result of
economic marginalization of local agriculture, rural outmigration,
and pastureland abandonment (Farinaci 2012, Silva et al. 2017).
Strong historical heritage, strategic industries (e.g., oil, military,
and aircraft), and technological research facilities highlight the
importance of the valley nationally (São Paulo 2011). Also, its
main river, the Paraíba, provides water to approximately 14
million people from two states, São Paulo and Rio de Janeiro
(Agência Nacional de Águas 2019), although water availability
has been decreasing for decades in São Paulo state (Marengo and
Alves 2005).
Several environmental initiatives have flourished in the valley
lately (Akarui 2017, Moraes 2019), and here we focus on those
developed in São Luiz do Paraitinga. The municipality has
approximately 10,000 inhabitants and comprises an area of 617
km²; the GDP is low compared to others in the state (550th
position among 645 municipalities), the HDI is 0.697 (IBGE
2020), and its economy strongly relies on agricultural production
(Akarui 2017). On 01 January 2010, São Luiz do Paraitinga
experienced a major flood: its main river (the Paraitinga) rose 11
meters above its regular level in a matter of hours, due to high
precipitation at the end of 2009 and factors linked to land
degradation in its rural areas, like soil compaction and lack of
native forests near watercourses (Akarui 2017, Moradei 2017).
Many historical buildings were severely damaged, and part of the
population was forced to temporarily abandon their homes. Since
then, environmental initiatives, grounded in strong ties to the land
and sense of place, have sought to ameliorate ecosystem services
in the rural area and to improve local communities’ livelihoods

and minimize the risks of future floods (Akarui 2017, Moraes
2019). Many of these initiatives have encompassed the Chapéu
River watershed, located in the rural area of the municipality,
including a small village named Catuçaba. This watershed is an
area of 20,620 hectares of hilly and steep landscape (Akarui 2017).
The Chapéu River is 30 km long; it runs through several rural
properties and through the village of Catuçaba, which
concentrates most inhabitants of the watershed. Informal
estimates for the village of Catuçaba accounts for approximately
800 inhabitants.
Fig. 1. The municipality of São Luiz do Paraitinga embedded
in the Paraíba Valley (dark grey), southeast Brazil (Image by C.
A. Islas).

Our research focuses on the local level, at the Chapéu River
watershed, which is considered a priority by the state government
for restoration of riparian forests (Akarui 2017, Moraes 2019).
The Chapéu River is the main tributary of the Paraitinga (the one
that flooded in 2010) within the municipality. The Paraitinga runs
into the Paraíba River; hence, on the regional level, we focus on
the Upper Paraiba Valley, which encompasses the Paraitinga
watershed and its sub-basins.
This study is part of a larger research project conducted in the
above-mentioned territory, which sought to identify, through
participatory methods, the ecosystem services that stakeholders
considered most critical (i.e., the most important and, at the same
time, the most vulnerable ones locally) and the feedbacks
responsible for their condition. Moraes (2019) carried out 44 semistructured interviews with farmers/local residents, government
staff, tourism entrepreneurs, and researchers who had previous
knowledge about and some relationship (e.g., workplace,
birthplace, residence) with the study site. Out of a list of 18
ecosystem services[1] presented to them, they considered four
ecosystem services critical in the watershed: water, food
production, soil, and forests, the latter locally considered an
ecosystem service per se. These were the most frequently
mentioned ecosystem services, regardless of the stakeholder
group. Out of these four services, only forests have been improving
in the last 30 years, measured by an increase in forest cover. Water
quality and quantity, food production, and soil are degrading
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because of both historical land use and management and existing
feedbacks that reinforce this degradation. These feedbacks are
mostly related to land use and management in the watershed.
From a resilience thinking perspective, a limited number of key
variables and internal feedbacks interact and define the internal
dynamics of a system, keeping it in a given stable state (Walker
and Salt 2006, Chapin et al. 2009). Change in a system
configuration involves change in feedbacks controlling it (Biggs
et al. 2015). Although there are many environmental initiatives
intended to improve the socio-environmental quality of the
system both at local and regional levels, it is unclear if and how
these initiatives would influence the operating feedbacks.
Ecosystem stewardship is a suitable framework for such analysis,
because its predominant approach is to manage feedbacks
(Chapin et al. 2010).
METHODS
To achieve this paper’s objectives, we developed an approach to
assess ecosystem stewardship in practice. First, we identified all
the environmental initiatives taking place in the territory of the
Chapéu River watershed. Second, we selected the ones that
matched the following criteria: (i) focus on at least one of the
locally critical ecosystem services identified by locals, i.e., water,
food, soil, and forest; (ii) ongoing project in place by the time of
data collection; (iii) connection with the local community, i.e., if
the community plays an active role in the initiative. Third, we
analyzed whether the selected initiatives fit the criteria of the
ecosystem-stewardship theoretical framework (Chapin et al.
2015):
1. Dual goals of ecosystem resilience, i.e., the capacity of
ecosystems to sustain their functions and services despite
disturbances, and human well-being in a broad sense (Díaz
et al. 2015);
2. Integration of ecological and social processes across scales;
3. Emphasis on actions that shape the future instead of
focusing on restoring the past.
Data collection
Data for this study were collected through direct and participant
observation (Bernard 2006) at community and technical meetings
and workshops, from July 2013 to August 2018. Previous projects
that had been developed in the region since 2010 by members of
our research team built trust with local stakeholders and
organizations, facilitating our participation in such meetings.
Direct observation was performed at 15 meetings of the “village
community,” a group of inhabitants of the rural district of
Catuçaba, in the Chapéu River watershed. In these meetings,
residents discussed a variety of subjects related to their everyday
life, including environmentally friendly initiatives that they
supported (Appendix 1). We were invited to those meetings when
they coincided with our fieldwork. Additionally, we observed 16
technical meetings and workshops in the municipality of São Luiz
do Paraitinga. These were specifically about government-led or
NGO-led environmental projects in the Chapéu River watershed
or at the larger Paraíba Valley and included experts and
government staff that were connected to the projects (Appendix
2). We made direct observations at seven of those meetings and
participated actively in the discussions, at the invitation of a key
stakeholder, in nine meetings of technical working groups.

We supplemented observation data with data from nine
unstructured interviews (Bernard 2006), from February 2015 to
February 2017, with local leaders and key informants, people who
were knowledgeable about the affairs of the local community or
had particular competence in the history of local land use and
social-ecological changes over time. Out of the nine key
informants, four were rural smallholders born and raised at the
watershed (including an elder), two were landowners and
entrepreneurs living and working in the watershed for over 20
years, one was an agronomist owning land in the watershed, one
was a local NGO staff member involved in participatory mapping
processes developed with local rural inhabitants, and one was a
local community leader.
Additionally, we reviewed grey literature (online and hardcopy
material) regarding environmental projects, whenever available.
Memo writing (Lempert 2007) performed throughout the whole
period of research was helpful in developing insights and aiding
the understanding about interactions and patterns observed in
the social-ecological system.
Data analysis
Data collected for each selected initiative were transcribed, coded,
and categorized, followed by data analysis (Seixas 2005, Bernard
2006). We first transcribed into Microsoft Word files the notes
taken during or after the meetings and workshops, as well as the
ones extracted from the supplementary material analyzed. For
each transcription, we coded the respective data and organized
them into one of the following categories: goals, premises,
outcomes. Afterward, in order to assess whether each initiative
could be framed as ecosystem-stewardship practices, we assessed
whether the data fit into the key criteria of ecosystem stewardship
described above. Finally, we qualitatively analyzed the data from
the selected initiatives to verify if and how each one addressed
the social-ecological feedbacks previously identified by Moraes
(2019; see Table 1 for description of feedbacks), that currently
affect critical ecosystem services in the social-ecological system.
RESULTS
Are there environmental initiatives at local and regional levels
that contemplate the ecosystem stewardship criteria?
We identified 12 environmental initiatives (four state-led and eight
community-based ones) taking place in our study site between
2013 and 2018, both at local (Chapéu River watershed) and
regional (Paraíba Valley) levels. We also observed the
development and activities of two stakeholder networks, which
we regard as “environmental initiatives” as well (Fig. 2). Three
out of these 14 initiatives were selected for this study because of
their focus on locally critical ecosystem services and their fit to
the ecosystem-stewardship criteria listed above. These were a
community-level one, named “Village street market”; an
environmental education project named “Our Paraitinga”; and
“REDESUAPA,” a network of regional-level influence acting as
a bridging organization (sensu Berkes 2009). We present each of
them below, briefly describing their history, goals, premises,
expected or achieved outcomes, and level of action (summarized
in Table 2). Afterwards we highlight how they match the key
elements of the ecosystem-stewardship framework.
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Table 1. Current trend for the critical ecosystem services, the respective feedback mechanisms involved, and how they are being addressed
by the environmental initiatives currently taking place in the Chapéu River watershed, São Luiz do Paraitinga municipality, southeast
Brazil. REDESUAPA = Portuguese acronym for The Upper Paraíba River Sustainable Development Network.
1

1

Ecosystem service

Current trend

Water

Siltation of watercourses;
decreasing infiltration in soil
and increased run-off

Soil

Soil degradation (i.e.,
decreased fertility)
Low production

Food
(farm crops)

Food (livestock)

Low productivity

Forest

Forest cover increase

1
†

Feedbacks involved in current trend

1

Extensive grazing and overgrazed pastures
→ soil loss → soil impoverishment → low
fertility → extensive grazing and
overgrazed pastures

Initiatives addressing the feedbacks
REDESUAPA fosters more sustainable management
practices by farmers (e.g., introducing trees in
pastures; pasture rotation) that prevent overgrazing
and soil loss.

Lack of workforce → low production →
low income generation → devaluation of
rural livelihoods → outmigration → lack
of workforce

Village street market supports local small-scale
agricultural production (income generation).
REDESUAPA focuses on income generation for
smallholders through diversification of production
with more sustainable management practices.
Extensive grazing and overgrazed pastures REDESUAPA fosters more sustainable management
→ soil impoverishment → low productivity practices by farmers, which lead to an increase in
→ extensive grazing and overgrazed
productivity (e.g., introducing trees in pastures;
pastures
pasture rotation)
Decreased use of forest resources →
-erosion of knowledge and cultural
practices related to the forest → decreased
†;
use of forest resources

Source: Moraes (2019).
latent feedback triggered by conditions that constrain the use of forest resources; this feedback mechanism is not causing the current trend.

Village street market (VSM)
The Village street market has been taking place almost every
Saturday morning at the main square of Catuçaba district since
April 2017. It is a community-based initiative organized by a
group of inhabitants of Catuçaba district called the “Village
Community.” VSM was created to foster local agricultural
production and to generate income for smallholders and artisans.
It is a space for selling locally grown produce, artisanal foods, and
crafts. The street market had been conceptualized by a few
community members for many years. After participating from
2012 to 2015 in an outreach project led by a research group from
the University of Campinas (Unicamp), Brazil, the villagers felt
empowered to bring it to life: they self-organized and started VSM
on their own. This initiative emerged as a response to the erosion
of rural livelihoods and consequent scarcity of income generation
options for the local community (Moraes and Islas 2020).
Villagers do not have any support from private or public entities,
thus developing the activities voluntarily. This probably explains
the ups and downs experienced by VSM, whose activities were
deeply affected by personal issues involving key stakeholders from
the community and other participants of the VSM during 2018
and 2019 (discussed further in the text).
Project “Our Paraitinga: waterwheel dialogues” (OP)
This environmental education project was co-designed by a local
non-governmental organization (NGO) named “Akarui” and
staff from the Municipal Board of Education (including
schoolteachers with multiple expertise). Akarui firstly
conceptualized the project. This NGO is formed by residents of
São Luiz do Paraitinga. Founded in 2003 in response to local land
and sociocultural degradation, it has been developing projects
and actions focusing on environmental conservation and local
development mainly via public funding calls (Akarui 2019,
Moraes and Islas 2020).

Paraitinga is the indigenous name of the river that flows across
the municipality, which means “clear-water river.” The objective
of the project is to develop activities, e.g., workshops and field
trips, with students of all local public schools to investigate and
reflect upon the relationship of the local community with the river,
as well as teaching material on the subject. This is intended to be
a starting point for deeper reflections and discussions about their
relationship with nature. The project involves all public schools
(urban and rural) in the municipality. The ultimate goal is that
such activities become part of the school curriculum after the end
of the project (initially expected for 2020). The project was granted
funding via a public call from the State Fund for Water Resources
(Fehidro) in 2016 and began implementation in 2018. Setting
common ground among all participants (NGO staff,
schoolteachers, and principals) was a challenge that required
some workshops conducted by an external facilitator.
REDESUAPA
REDESUAPA (Portuguese acronym for The Upper Paraíba
River Sustainable Development Network) was formed after the
2010 flood. It started as one of the many working groups created
by the municipal administration for the reconstruction efforts and
gathered technical staff from the municipal and state government,
local leaders, local and regional NGOs, and researchers. The
objective was to avoid similar future disasters. Their actions
initially focused on ameliorating environmental conditions
(mainly related to soil and forests) in the rural areas of São Luiz
do Paraitinga and neighboring municipalities. After the official
end of the reconstruction period in 2013, the working group
decided to continue working as REDESUAPA. In 2015, they
realized the need to address social aspects in their projects, such
as income generation for smallholders, and valuation of rural
livelihoods. Its members meet voluntarily on a regular basis (twice
or three times a year). REDESUAPA has designed and
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Fig. 2. Environmental initiatives affecting the Chapéu River (CR) watershed in São Luiz do Paraitinga municipality, southeast
Brazil: RSD Project = Rural Sustainable Development Project; Climate & Biodiversity Services = Recovery and protection of
climate and biodiversity services in the Paraíba do Sul basin of the Atlantic Forest of Brazil; TEEB-SP = The Ecology and
Economics of Biodiversity – São Paulo State; Restoration Assessment = Restoration Opportunities Assessment (ROAM
Methodology) in the Paraíba Valley, São Paulo State; REDESUAPA = The Upper Paraíba River Sustainable Development
Network; Village community = the village community of Catuçaba; OP = Our Paraitinga project; VSM = Village Street Market;
Waterfall = waterfall collective cleanup (“The Waterfall is Ours” movement); Trees = tree planting by the Chapéu River; Bamboo =
bamboo planting along the Chapéu riverbank; Nut festival = The Araucaria pine-nut festival; CR Watershed assessment =
Environmental Assessment of the Chapéu River watershed; CR Watershed restoration = Environmental Restoration of the Chapéu
River Watershed. * = initiatives designed by or supported by REDESUAPA; ** = initiatives designed by the Village community.

implemented projects focusing on conservation and restoration
of soil and forests aligned with income generation for
smallholders, where the main actions involve forest restoration,
capacity building, and technical support for smallholders to adopt
sustainable farming practices, i.e., agroforestry and silvopasture.
Such practices provide environmental benefits (erosion control
and prevention of river siltation) and represent an opportunity
to increase the income for smallholders. REDESUAPA has
worked to influence public policies as well. During the elections
of 2016, they wrote an open letter to all candidates running for
mayor, highlighting the importance of addressing sustainable
development guidelines for the rural territory and asking the
candidates to commit to them. The effects of REDESUAPA’s
actions transcend the municipality and have regional-level
impacts (Moraes 2019). One example is the implementation of a
major project called “Recovery and protection of climate and
biodiversity services in the Paraíba do Sul basin of the Atlantic
Forest of Brazil,” funded by the Global Environmental Facility
(GEF) through the Inter-American Development Bank (IDB).
Connections among the three initiatives
OP and VSM share two points of intersection: one individual that
participated in the co-design of OP used to be a key member of
the community of Catuçaba (and of VSM) until 2018, and one
member of the local NGO occasionally participated in the VSM,
selling homemade products. REDESUAPA and OP also share a
member in common: one individual from the local NGO, who is
connected to OP, used to participate regularly in the network
meetings.

Can the initiatives analyzed be framed as ecosystem-stewardship
practices?
The initiatives analyzed can be framed as ecosystem-stewardship
practices because they encompass all key elements of this
framework. According to our analysis, only REDESUAPA fully
entails all elements, while VSM and OP partially address
ecosystem resilience and the integration of ecological and social
processes across scales (see Table 3 for details).
When comparing the data from the initiatives with the key socialecological feedbacks affecting critical ecosystem services in our
study area identified by Moraes (2019), we verified that those
feedbacks are addressed by at least one of the initiatives analyzed
(Table 1). This finding reinforces the ecosystem-stewardship
nature of these initiatives and raises reflections about the role and
knowledge of local stakeholders in environmental initiatives,
discussed in the following section. REDESUAPA addresses most
feedbacks that are currently undermining water, soil, and food
production in the Chapéu River catchment. VSM strictly
addresses the feedback loop affecting agricultural production,
and OP does not address any of the feedbacks previously
identified, which is not necessarily a shortcoming, as we discuss
later. More detailed description of ways that each initiative
addresses each feedback loop are shown in Table 1.
DISCUSSION
How is ecosystem stewardship taking place in the territory?
Although “stewardship” is a key concept for sustainability
(Cockburn et al. 2018, 2019), better links between theory and
practice and more experimentation, and active learning about
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Table 2. Main aspects of three environmental initiatives impacting critical ecosystem services (i.e., water, food, soil, forests) in the
Chapéu River watershed, São Luiz do Paraitinga municipality, southeast Brazil.

Brief
description

Village street market (VSM)

Our Paraitinga project (OP)

Weekly street market of locally grown
produce and other food items and
handmade crafts.

Environmental education project codesigned by a local non-profit organization
and the municipal board of education.

Goals [targeted To stimulate local small-scale agricultural
ecosystem
production and income generation for
services]
local smallholders [food].

Premises and/
or rationale

The Upper Paraíba River Sustainable
Development Network (REDESUAPA)

Network involving various stakeholders who
meet voluntarily in the municipality. It focuses
on project development, creation of synergies
among diverse ongoing efforts.
To transform the utilitarian perspective and Conservation of the rural areas and income
use of the Paraitinga River into a
generation for smallholders.
relationship of care toward it [water].
To promote sustainable management practices
Capacity-building for environmental studies of the soil and forests in rural areas and to
in local schools.
influence public policies for rural development
[soil, forests, food production].
The teacher as an agent of transformation. Prevention of disasters such as the 2010 flood.
Necessity of caring more about local water The rural property is seen from a systemic
resources and reflections on human-nature perspective (e.g., production and conservation
relations within the local landscape.
cannot be considered separately).

Local agricultural production and
craftwork should be fostered and socially
valued as part of rural livelihoods.
Nowadays few people grow produce
locally, and there are people interested in
learning how to do it.
Expected or
Strengthening local production and social Community awareness and empowerment
achieved
relationships among community members. (students and families) about local
outcomes
Social valuation of local rural livelihood. environmental aspects, including future
conservation actions. Knowledge coproduction. Development of learning tools
(e.g., booklets, brochures) to be used in
local public schools.
Level of action Local: rural areas around Catuçaba
Municipal: urban and rural landscapes of
village in the Chapéu River watershed.
São Luiz do Paraitinga.
Connection
Community-based initiative.
Co-designed by a local NGO, municipal
with local
administration and schoolteachers.
community
Start
April 2017.
Funding granted in 2016. Activities started
in 2018.

how it can be implemented are still needed (Bennett et al. 2018,
Cockburn et al. 2018). Overcoming the lack of empirical data
demonstrating how ecosystem stewardship is or can be applied
on the ground can strengthen this framework as a feasible and
practical approach to managing natural resources.
In general terms, most (if not all) community-based initiatives
observed arose in response to land degradation and the erosion
of rural livelihoods (Moraes and Islas 2020). State-led initiatives,
in turn, took place mainly as a response to the 2010 flood that
called the attention of higher level agencies to land degradation
of rural landscapes. Regarding the three initiatives selected, our
analysis indicates that ecosystem stewardship is being practiced
in the Chapéu River watershed and beyond. All three initiatives
were developed independently from any scientific framework,
meaning that the ecosystem-stewardship elements arose from
stakeholders’ knowledge and expertise and from the way they
understand, identify, care about, and relate to the local socialecological challenges. The initiatives ranged from local (VSM),
to municipal (OP) and to regional-level perspectives
(REDESUAPA). As a group, they act at multiple levels, having
some cross-level interactions, and some redundancy in terms of
the different elements of ecosystem stewardship that they address.
REDESUAPA is the only initiative that fully entails all ecosystem
stewardship elements, probably because it was already born as a
multi-stakeholder, interdisciplinary, cross-scale effort based on an

Participation and empowerment of rural
communities. Integrated development (rural
and urban) that fosters citizen participation
and endorses local culture and rural livelihoods.
Positive influence on neighboring
municipalities.
Regional: São Luiz do Paraitinga and
neighboring municipalities.
Local leaders, members of the local non-profit
organization, and of the municipal
administration are part of the network.
2010.

empirical social-ecological resilience approach. The gathering of
experts and local leaders with multiple backgrounds, working at
different institutional levels (local, municipal, and state), with the
clear purpose of focusing on actions that shape the future to
transform the current state of the social-ecological system allowed
for ecosystem-stewardship elements to be widely encompassed by
the group in a natural way. The other two initiatives, however,
display some gaps regarding specific stewardship elements. Both
VSM and OP lack an explicit focus on ecological resilience,
although they may favor it indirectly. For instance, the health of
the local ecosystem can be enhanced if villagers encourage moresustainable farming practices, or if local raw materials (e.g., fibers
of leaves that may be used for packaging or crafts) or fruits (e.g.,
juçara heart-of-palm fruits, Araucaria pine nuts) are used as a
means to highlight the importance of local biodiversity. Similarly,
the reflections and learning resulting from the activities entailed
by OP can translate into action in favor of other water resources
and riparian forests. Another shortcoming of VSM is that it does
not integrate ecological and social processes across scales, and
this is probably because the initiative was designed by the
community to address strictly local issues, mainly concerning
socioeconomic and cultural aspects. Nevertheless, we argue that
the fact that not all elements of ecosystem stewardship are fully
entailed by every initiative or project may be a minor issue.
Because all of them overlap in space and time to some extent,
they promote, as a group, complementary ecosystem-stewardship
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Table 3. Three environmental initiatives in the municipality of São Luiz do Paraitinga, southeast Brazil, encompassing the key elements
of ecosystem stewardship (sensu Chapin et al. 2015). REDESUAPA = Portuguese acronym for The Upper Paraíba River Sustainable
Development Network.
Key elements of ecosystem stewardship

Village street market
(VMS)

Our Paraitinga
(OP)

REDESUAPA

#1: (A) ecosystem resilience and (B) human
well-being
A: Partially, by fostering local small-scale
food production. Agriculture, however, can
be developed more sustainably (e.g.,
organic, agroforestry).
B: Yes, by providing access to food and
adding value to local produce;
strengthening cultural identity, good social
relations.
A: Indirectly. The project focuses on
valuing the relationship with the river,
aiming at guiding future actions toward
fostering biodiversity and ecosystem
services.
B: Yes, through knowledge co-production
and exchange, community awareness about
environmental aspects and relational
values; cultural identity.
A: Yes, as it focuses on the conservation
and improvement of the quality of
ecosystem services (e.g., soil, forests, food
production).
B: Yes, as it focuses on income generation
for smallholders, as well as on the increase
in their participation and empowerment.

#2: integration of ecological and social
processes across scales
Partially. Agricultural production is part of
the rural livelihood and integrates ecological
aspects to social ones. It is mostly restricted
to the local level, although it occasionally
attracts outside buyers.

#3: actions that shape the future

Yes, as it focuses on social processes
(knowledge sharing and co-production) that
reflect on ecological ones (water quality and
ecosystem health). The organization intends
to hold periodic meetings with higher level
agencies (i.e., research institutes) and
REDESUAPA for technical and operational
support and knowledge exchange.

Yes. The activities are going to be
incorporated into the local school
curriculum. Capacity building may
enable new initiatives in the future.
Community awareness and
empowerment about local
environmental aspects may trigger
change in how people relate to the
river and to nature.
Yes. Projects foster the adoption of
more sustainable management
practices in the rural areas, which
leads to the conservation of natural
resources. It works to influence public
policies regarding rural development,
which may lead to greater change.

Yes, as it develops projects that address both
ecological and social processes. Systemic
perspective of rural areas: agriculture,
ecosystem health and socially valuing rural
livelihoods cannot be considered separately.
Its focus ranges from the rural property to
neighboring municipalities.

practices in various levels in the territory, and such overlap (or
redundancy) is important for social-ecological resilience (Biggs
et al. 2012, Kotschy et al. 2015).
The initiatives emerged independently from one another and are
not coordinated. Although they may (and perhaps should)
continue to be developed autonomously, we argue that
collaboration and coordination among them may enhance their
impacts on the territory and act as a source of resilience in the
face of disturbances. Collaboration is widely reported in the
scientific literature of natural resources management and is
suggested as a powerful means to catalyze stewardship (O’Farrell
and Anderson 2010, Angelstam et al. 2013, Cockburn et al. 2018,
2020a). It is present under different management approaches,
such as community-based natural resource management
(Fernandez-Gimenez et al. 2008, Fabricius and Pereira 2015), comanagement (Kendrick 2003, Berkes 2009), and adaptive comanagement (Olsson et al. 2004, Armitage et al. 2009, Seixas et
al. 2017). In our study case, we highlight two specific moments of
collaboration among these projects: (i) when members of Akarui
presented the OP project to the other members of REDESUAPA,
asking for feedback and improvements before officially applying
for funding; and (ii) when members of Akarui planned five
meetings with REDESUAPA for technical and operational
support for specific actions throughout this same project. We
observed that the alignment between REDESUAPA and Akarui
facilitated the implementation of state-led projects that depended
on landowner inclusion: the good relationship between Akarui
and some landowners (especially smallholders), cultivated for
years, was decisive in overcoming smallholders’ resistance to

Yes. It is a new livelihood option.
Current local food production is
mostly based on extensive cattle
raising and small vegetable gardens.

changing their practices, on one side, and, on the other, to enable
the projects to meet their objectives.
The cross-level connections among the studied initiatives, by the
individuals who participated in more than one initiative
concomitantly, could facilitate collaboration in at least two ways:
by (i) promoting the flow of information, expertise, and other
resources from one initiative to another (e.g., similarly to how
Akarui aided the implementation of environmental projects from
the government), amplifying the possibilities of collective action
(Adger 2003) and stewardship (Cockburn et al. 2020a); or (ii) by
enabling (previously) connected social actors to gather in
temporary working groups to address specific issues in the socialecological system (Olsson et al. 2007). In any case, active
collaboration can foster the alignment of the initiatives
(Heylighen 2013), which, in turn, may strengthen them by creating
synergies and increasing social capital (Pretty and Ward 2001,
Adger 2003), as well as fostering social learning, which is
important for social-ecological resilience (Folke 2006, Biggs et al.
2012, Cundill et al. 2015).
In relation to the impacts of the initiatives on the feedbacks
identified, we argue that they result from stakeholders’ knowledge
about system dynamics and systems thinking (mainly by some
members of REDESUAPA and Akarui), and from the perception
of social and environmental change locally (by Akarui and rural
inhabitants). Although no one explicitly mentioned a feedback
perspective when designing the actions, some of the people with
technical background held a general understanding of feedback
mechanisms (Appendix 2, “highlights & quotes” column
illustrates this). They were aware, for instance, of existing
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feedbacks between poverty and environmental degradation, and
feedbacks between the lack of workforce for rural labor and
decreased production and possibilities of income generation.
Also, some of these individuals displayed remarkable knowledge
and understanding of the dynamics of that social-ecological
system. Other individuals were keen observers of proximate social
and environmental change (especially degradation of rural
livelihoods and of environmental aspects) and acted in response
to that. Thus, we argue that the diversity of knowledge, i.e.,
technical, empirical, or local, among stakeholders involved in the
initiatives, allied with systems-thinking skills and strong relational
values (including care) toward the territory and its people, are
ingredients that when combined may lead to lasting effects on the
social-ecological system.
The initiatives that we analyzed operate at different dimensions
with respect to the urgency and tangibility of the issues addressed.
REDESUAPA and VSM respond to more pressing, tangible
issues of the social-ecological system, e.g., food production, soil
degradation, and water availability. OP focuses on deeper and
intangible issues, such as feelings and relations, e.g., caring for the
river, that, in time, are expected to unfold into transformed (or
perhaps new) behavior and actions toward other people, the river,
and nature itself. For this reason, although OP does not directly
address any of the operating feedbacks identified, it probably
holds greater potential to promote enduring change in the socialecological system. A multi-dimensional approach, where the cooccurrence of different ecosystem-stewardship practices, that
concomitantly address pressing and non-urgent, however
important, issues may enhance ecosystem stewardship and can
be a potential pathway for social-ecological change toward
sustainability. Besides co-occurrence of discrete initiatives in the
same territory, some overlap among them, as discussed earlier,
also matters. Likewise, active collaboration among initiatives may
allow for stronger and synergistic effects on the feedbacks that
are currently operating in the social-ecological system, especially
regarding those addressed by more than one initiative, i.e., food
from farm crops. Collaboration among multiple actors or
initiatives holding different interests can be difficult in a territory
(Cockburn et al. 2018). However, it may be fostered by a relational
approach focusing on human-human relations, “sowing” the
“social fabric” that enables stewardship (Cockburn et al. 2020a,
b).
Which salient ingredients shape local ecosystem stewardship and
how are they combined into action?
The actions related to each of the initiatives analyzed in this
research result from the combination of at least three ingredients:
care, relational values, and knowledge. All these ingredients have
been previously linked to stewardship action (Jax et al. 2018,
Peçanha Enqvist et al. 2018, West et al. 2018), as well as agency
elsewhere (Peçanha Enqvist et al. 2018, Cockburn et al 2020a).
Here we focus on how different arrangements of these three
ingredients shaped ecosystem stewardship. Although we
acknowledge that there are factors constraining people’s agency
in the initiatives investigated that are important to socialecological outcomes, this topic is beyond the scope of this study.
Care
Caring for other people, i.e., fellow villagers and rural inhabitants,
is the main driving force of VSM. In this case, care translates into

the willingness of a group of villagers to foster social valuation
and appreciation for local production, by creating an opportunity
for a new livelihood activity. Similarly, in the case of OP, caring
for the river inspires action. The activities performed by this
initiative are intended to transform the relationship of the whole
community, starting with the youth, with the river, shifting from
the dominant utilitarian perspective that alienates people from
nature, by reviving their care toward it. Although care was not
the main driver for REDESUAPA’s actions at first, it later
propelled them to innovate. Care nurtured by some members, both
toward local smallholders and toward the land and the
environment, led the network to embrace actions integrating
environmental and social needs. REDESUAPA focused on
providing support for smallholders to adopt sustainable farming
practices that would yield environmental and economic benefits
for themselves.
Expressions of care toward nature are connected to people’s
experiences in ecosystems, for example, as part of them (Leopold
1949, Schroeder 1996), and translate into environmentally
friendly and/or conservation behavior (Bramston et al. 2010,
Nassauer 2011, Tidball et al. 2018, Diver et al. 2019). Care
highlights the importance of emotional connections and empathy
as drivers for nature conservation (Jax et al. 2018). Although
empathy per se may not be enough for triggering environmentally
friendly behaviors, a combination of emotional connections,
empathy, and action seem important for effective sustainability
outcomes (Brown et al. 2019, Chapin 2020). In our study, care is
present in all initiatives and permeates a multitude of socialecological relations, e.g., among people, between people and rural
livelihoods, between people and the territory, people and the
environment. More than an affective concern for the well-being
of another, it is expressed as action (Jax et al. 2018), motivating
people to do something in each case. Care is at the heart of two
of the initiatives (VSM and OP) and enhances the other one
(REDESUAPA), from the moment it is acknowledged as
important. In all cases, care underpins a relational perspective
that becomes central in sustaining the stewardship actions.
Relational values
Villagers consider VSM as a place where relational ties among
people are built and strengthened, thus providing opportunity for
people to reconnect to one another and to rural activities. Bonds
between local community members used to be strongly influenced
by agricultural practices. However, nowadays, “there are no
‘buddies’ to help with the crops,” as stated by an elder. The
importance of relational ties became evident when one key
member of the community had to depart for personal reasons.
This event destabilized the group. Although other community
members kept the street market going, further problems involving
miscommunication and misunderstanding between VSM
members have arisen, dampening people’s enthusiasm, and
threatening its long-term existence. Building relations with the
river and strengthening relations among community members,
connected to one another by the river, are the focus of OP. In the
case of REDESUAPA, care “prepared the ground” for a
relational perspective that was later embraced to increase
smallholders’ interest and willingness to adopt sustainable
farming practices. The network began organizing one-day field
trips for knowledge exchange among smallholders. Also, some
smallholders were invited to participate in specific meetings to
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share their perceptions with the technical staff from
REDESUAPA. Over time, the network began to acknowledge the
smallholders as partners, rather than just beneficiaries of their
projects.
A relational perspective toward care frames it as part of the
experiences and practices through which relations are built and
transformed (West et al. 2018). All three initiatives analyzed
focused on the relations among people, either reviving those that
had weakened because of historical, contextual reasons (VSM
and OP) or creating opportunity for new relations to be built
(REDESUAPA).
Knowledge
Besides nurturing relational ties, VSM is a stronghold
congregating local knowledge and skills connected to agricultural
production and craftsmanship, which have been historically
eroded by out-migration and devaluation of rural livelihoods
(Moraes and Islas 2020). Existing knowledge about the river is
the means to demonstrate its importance to the community in the
case of OP. Together with knowledge, the recognition of people’s
relationship to the river sensitizes the community to ways that the
river is affected by human actions and behavior while empowering
the community to transform its relationship with the river. Finally,
knowledge permeates all the actions undertaken by
REDESUAPA, acting as its main driving force since the
beginning. Technical knowledge guided the first projects that
aimed at reversing the degradation of surrounding rural areas
after the 2010 flood. Five years later, empirical knowledge of the
difficulties faced by local smallholders was decisive in highlighting
the need to address economic and social issues side by side with
environmental ones. All the initiatives contribute to the exchange
of knowledge and new practices among participants and may
even contribute to deepening human-nature relationships. In fact,
both human-nature relationships and human-human relationships
in nature matter for stewardship (Stenseke 2018, Cockburn et al.
2020a, b).
Analogous to the proposition by West and colleagues (2018)
where care, knowledge, and agency interact like “the interwoven
strands of a rope,” care, knowledge, and relational values
supported one another in our study throughout the development
of each initiative. Ecosystem stewardship seemed to be emerging
from different combinations of these ingredients. Such
understanding is especially important if we consider the need to
address processes (including feedbacks) that slowly erode
ecosystem quality and/or social relations. A relational approach
toward forests, inspired by the OP initiative, would be especially
beneficial to improving the quality of ecosystem services in our
study site, as we discuss next.
What happens when a salient ingredient is missing?
The circumstances that favored the recent increase in forest cover
regionally, together with the existence and local enforcement of
legal restrictions preventing the use of forest resources by local
communities, have triggered a silent feedback mechanism with
likely negative future implications. The erosion of the knowledge
related to the use of forest resources contributes to the separation
between local communities and forest. Although this process
relates primarily to the gradual loss of more utilitarian knowledge,
it should be specifically addressed because it may disrupt some
of the relational values between people and the forest. Because

of this separation of the local community from the forest, a wide
range of connections between them has weakened, from practical,
everyday-life (e.g., knowledge about species and their use for
specific ends) to cultural and subjective aspects (e.g., symbols,
religious references, and leisure options). As a smallholder said,
“When I was a child, we used to build wooden houses [to play]
and used vines for that. Nowadays a boy rarely knows the types
of vine. ... If I take my children into the forest, they won’t know
what types of vine there are. So, the culture of rural people has
been fading, because you don’t use that [knowledge] anymore.
[Nowadays] instead of using a vine, you use a wire. The culture
is ending.” This quote highlights the connection between
knowledge and relational values. The experiences that nurture a
range of relational values that may foster stewardship practices
towards the forest are being eroded, as well as these values
themselves. Considering that relational values tend to be
overshadowed by instrumental perspectives (Chan et al. 2016),
weak connections (or relations) between people and forest may
result in negative consequences for forest cover in the future. In a
scenario where political, social, and/or economic drivers favor
deforestation for short-term benefits, we wonder if the local
community would stand up for their forests.
Local forests are already at risk. The whole biome (Atlantic
Forest) is still under deforestation pressure (Rosa et al. 2021),
despite legal instruments for its protection (Silva et al. 2016). At
a regional level, these forests are imbedded in a context of high
vulnerability to fire because of fragmentation and large areas
covered by pastures (Guedes et al. 2020). Ecosystem-stewardship
actions focusing on reconnecting local communities and forests
are likely to safeguard the future of those forests and ensure, in
the short term, the flux of a bundle of ecosystem services that
depend directly on the existence of forests. Therefore, we argue
that OP should explicitly include in its portfolio of information
the importance of native forests for the river and the quality of
water resources, as a means not only to raise awareness but also
to promote people’s reconnection to forests. Among the three
initiatives, OP seems to be the one in which relational values are
most explicitly addressed and embraced, focusing on deeper and
intangible aspects of human-nature relations; therefore, OP has
greater probability of causing deep and lasting impacts on the
social-ecological system.
CONCLUDING REMARKS
To our knowledge, this paper is the first to demonstrate the
workability of the ecosystem-stewardship framework to
successfully assess environmental initiatives according to the
respective elements proposed in the scientific literature. Our
results highlight that ecosystem stewardship can arise out of local
accurate perception by stakeholders of the issues affecting socialecological dynamics, independently from their knowledge system
or background. This suggests therefore that ecosystem
stewardship may be not only a deliberate application of a
framework into practice but also an intuitive approach, emerging
from ingredients of the social-ecological system, including care,
relational values, and knowledge, and the way in which they
interact in different contexts. By operationalizing the ecosystemstewardship framework, we present a pathway by which other
initiatives can be assessed, hopefully contributing to an advance
in scientific knowledge about ecosystem-stewardship practices
throughout the world.
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The initiatives portrayed in this paper emerged independently
from one another. A collective and multi-dimensional approach
to stewardship, in which different initiatives overlap, to some
extent, in time and space, and address a mix of pressing and nonurgent issues may be desirable. Collaborations among the
initiatives have strengthened them and can eventually foster
desired social-ecological transformations in the territory, by
creating synergies and reducing the effects of the feedbacks
responsible for the degradation of ecosystem services such as
water, soil, and food production. Likewise, they can favor the
design of joint efforts to address important unintended feedbacks,
with special focus on relational values. This potentially increases
when strong relational values between the local community and
other elements of nature foster meaningful ecosystemstewardship practices, including toward local rivers and forests,
consequently increasing the flux of ecosystem services in the short
and long term.
__________
[1]

The list was developed based on the social and biophysical
features of the study site, inspired by the categories proposed on
the Millennium Ecosystem Assessment (2005) and other sources
(TEEB 2010, CGIAR 2014).
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Appendix 1. Environmental initiatives by the village community of Catuçaba, São Luiz do Paraitinga
municipality, Brazil, between July 2013 and August 2018.

Initiative
(year)

Level

Issues encompassed
by each initiative

The
waterfall is
ours
(2015)

Local

Tree
planting by
the river
(2015)

Local

Waterfall cleanup
effort by the
community.
Production and
installation of signs by
the waterfall, to
highlight/raise
awareness about its
importance to the local
community (e.g., for
leisure, fun, relaxation,
spiritual connection)
and the necessity of
caring for it.
Tree planting by the
Chapéu river, at
Catuçaba village.

Village
street
market
(2017 –
nowadays)

Local

Fostering and
strengthening of local
small-scale agricultural
production.

Ecosystem
services affected
by the initiative
Water quality;
recreation and
tourism;
inspiration for art
and culture;
mental health
benefits; spiritual
benefits

Water quality;
erosion control;
recreation and
tourism (due to
scenic view)
Farm crops,
inspiration for
culture (cultural
identity)

Context (necessities/concerns
raised by villagers)
The property where the waterfall
is located was for sale; villagers
were worried that the eventual
buyer might prevent public
access to the waterfall, especially
in face of signs of abandonment
(mainly garbage left behind).
Villagers raised the need to
sensitize not only the local
community but also the eventual
property buyer to the local
cultural importance of the
waterfall.
The riverbanks at the village
were being eroded away,
endangering houses and people.
Some villagers also said that the
“riverbanks should be
embellished with more trees”.
The street market was conceived
by villagers in order to
reestablish and socially value
local produce and artisanal food
(i.e., cheese, bread, cake, jams)
as part of the local rural
livelihood.
Villagers acknowledged the
street market as a place for
sharing and strengthening
cultural identity and relationships
among community members. The
market also provides incentive
for local production.

Appendix 2. Technical meetings and workshops observed between July 2013 and August 2018 in São
Luiz do Paraitinga, Brazil.
Types of
meetings
observed

REDESUAPA Municipal
government;
8 meetings
state agencies
(environment;
Feb 2015 agriculture;
Aug 2018
forestry; rural
extension);
ENGOs
(regional and
local).

(i) Sustainable
rural
development
program (stateled).
(ii) Rural
territorial
development
program (stateled).
(iii) “Our
Paraitinga” –
environ.
education
project (ENGOled).
(iv) Recovery
and protection
of climate and
biodiversity
services (stateled).

Ecosystem
services
targeted /
discussed
Food
production
(crops and
livestock);
water
regulation;
soil
fertility;
habitat for
native
species;
microclimate
regulation;
raw
materials;
recreation
and
tourism;
soil
fertility;
forests.

Workshops
related to
environmental
projects

(i) Restoration
of the Chapéu
river watershed
(ENGO-led).
(ii) Restoration
opportunities in

Food
production
(crops and
livestock);
water
regulation;

6 meetings

Main
participants

Municipal
government;
state agencies
(environment;
agriculture;
forestry; rural

Environmental
project(s)
discussed

Examples of
needs
identified

Examples of
main highlights
& quotes

- To improve
the dialogue
with
smallholders;
- How to deal
with
smallholders’
reluctance to
embrace new
approaches
concerning
milk
production?
- How to
engage
smallholders in
the projects?
- The need to
reconcile
different
visions of
conservation
with ‘rural
sustainable
development’.

- The local
cultural pattern
that prevents
smallholders
from
embracing new

“We need to
consider the rural
property as a
whole, we should
not neglect the
smallholder”
(state agricultural
agent);
“Smallholders
need to be heard
about what they
want to grow”
(state forestry
manager);
“We’re working
on this territory
to change it”
(local ENGO);
“REDESUAPA
has made us
much stronger”
(local ENGO)
“Future projects
will be built
upon what’s
been done so far”
(state agricultural
agent);
“[Our Paraitinga]
project goes
beyond
environmental
education itself.
It is not meant to
be temporary,
but permanent”
(local ENGO).
People started
working together
after the flood
(2010).
“The state
environmental

Jan 2016 –
Nov 2017

Public
presentations
of
environmental
projects
3 meetings

extension;
technological
research);
ENGOs
(regional and
local);
National
Institute for
Space
Research;
civil society.

the Paraíba
Valley of São
Paulo State
(state-led).

erosion
control;
soil
fertility;
habitat for
native
species.

farming
activities and
participating in
rural
development
projects.
- The need to
optimize
restoration
efforts.
- The need for
an action plan
with the state
government for
forest
restoration.
- The need for
diversity of
approaches (no
“one size fits
all” solution).

State agencies
(environment;
agriculture;
forestry; rural
extension);
ENGOs
(international;
regional;

(i) Integrated
analysis of land
use and
ecosystem
services in the
Paraitinga river
basin (state-led).
(ii) TEEB SP
(state-led).

Livestock
production;
water
regulation;
erosion
control; soil
fertility;
habitat for
native

- The need to
identify critical
ecosystem
services;
- The need to
foster
economic
activities while
taking into

agency has never
been that close to
the state
agricultural
agency as now”
(state agricultural
agent);
“We need to end
this trap, where
poverty leads to
environmental
degradation,
which leads to
poverty, which
leads to
degradation.”
(state
environmental
agent);
“The crisis
[generated by the
2010 flood and
drought in 2013]
favored greater
proximity among
different
agencies” (state
environmental
agent);
“Currently it is
easier to restore
native forests
than 20 years
ago” (state rural
extension
officer);
“The idea of
‘rural sustainable
development’
emerged from
our experience”
(local ENGO).
The
environmental
projects
previously
developed in the
Paraíba Valley
created favorable
conditions for

Oct 2014 –
Nov 2017

local);
university;
civil society;
private
environmental
research
institute.

(iii) Recovery
and protection
of climate and
biodiversity
services (stateled).

species;
water
regulation.

account
conservation
priority areas;
- The need to
successfully
implement
environmental
projects in the
region (a role
model for
other parts of
the country).

other projects to
be implemented.

