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Abstract

Restoration of degraded habitats is considered a main international agenda of the next decade.
However, in order to succeed, restoration projects must meaningfully incorporate local
communities. Participation within community-based conservation has become tyrannical - often
perpetuating existing inequalities. A well-being approach has emerged as a framework to gain a
deeper insight into the lives of local communities, thus informing more equitable restoration
approaches. An area with increasing attention for large-scale restoration activities is the Brazilian
Pantanal, despite this, there is a funding and knowledge gap compared with other Biomes. My
research aimed to explore the impact of community-based ecosystem restoration on the well-
being of a traditional community, in the Western border of the Pantanal. Informed by
Woodhouse et al (2016)’s framework, my research employed a mixed methods approach to
explore impacts on material, relational and subjective well-being. Using semi-structured
interviews, participatory mapping and a questionnaire, this dissertation first builds a picture of
how the local community use and value their environment, using an ecosystem services lens to
inform how their well-being is tied to the APA. Then, | examine how the implementation of an
alternative livelihoods programme, training courses and participatory monitoring within the
restoration project impacted the community’s well-being, looking at the differential effects on
different stakeholders. The findings reveal that due to the community’s high dependence on
natural resources, ecological changes through restoration have a high potential to impact well-
being. They also illuminated the role of institutions, discussing how inattention to power
imbalances can exacerbate inequalities and lead to barriers in participation of projects. Finally, |
recommend that the incorporation of a biocultural well-being approach into restoration planning

would build upon local knowledge systems, leading to better social and ecological outcomes.
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Chapter 1 - Introduction

Restoration of degraded habitats is considered the main international agenda for the next
decades, as shown by The General Assembly of the United Nations (UN) declaring 2021-2030 the
“U.N. Decade on Ecosystem Restoration,” with the central goal of restoring 350 million hectares
worldwide (Tedesco et al, 2023). It has been identified as a key strategy in tackling global
challenges such as biodiversity extinction and climate change, whilst promoting the resilience of

people living in degraded landscapes (Lofqvist et al, 2023).

Ecosystem Restoration will largely take place in the Global South in peopled-landscapes, involving
complex trade-offs between local livelihoods, biodiversity conservation, ES provision, and social
and economic needs (Lofqvist et al, 2023, Shennan-Farpén, 2022). The majority of restoration
priority areas are in landscapes that are home to diverse small rural communities, who protect
over 25% of global ecosystems (Garnett et al, 2018). These landscapes are characterised by the
high prevalence’s of socio-economic challenges within local communities including poverty and
insecure land tenure and access, as well as differences in perceptions and values, and the fragility
of public institutions and policies (Meli et al, 2022). These dynamics must be considered within

restoration planning.

Effective community engagement is crucial to the success of restoration efforts, both during and
after the project period (Reid et al., 2017). Many previous restoration projects have failed partly
because they did not adequately consider the human dimension, resulting in ineffective
community involvement (Cooke et al, 2019, Egan et al., 2011, Hohl et al, 2020). This lack of
engagement led to local communities losing interest in managing and protecting these
ecosystems, ultimately causing further degradation even after the project's completion. Despite
the development of tools aimed at effectively involving local communities in ecosystem
restoration, community engagement remains a significant obstacle to restoration success (den

Haan, 2021).



The identities of local resource dependent communities are shaped through their environment.
Understanding the diversity of values, needs and capabilities within a community, through a well-
being approach, is vital to understand how stakeholders are impacted through conservation
initiatives which seek to change the relationship between human communities and their

environments (Milner-Gulland et al, 2014).

Within this context, this dissertation aims to explore the impact of community-based ecosystem
restoration on the well-being of a local population on the Western border of the Pantanal, Brazil.
This perspective will illuminate the linkages between impacts of well-being and barriers to
participation in community-based restoration, therefore contributing towards the science and

practice of restoration (Shanahan et al, 2017).



Chapter 2 - Literature Review

2.1. Community Based Conservation

People-centred and CBC approaches have emerged as a response to the shortcomings of
exclusionary conservation practices, recognizing the importance of social and economic factors
in achieving successful conservation outcomes (Ghimire & Pimbert, 1997). CBC initiatives,
building upon Freire’s seminal work 'Pedagogy of the Oppressed,' gained widespread recognition
during the 1990s as a response to conventional research methods and the shortcomings of 'top-
down' models. The concept of integrated conservation and development, with the overarching
objective of sustainable development, was solidified with the publication of the Brundtland

Report (1987) and the UN Conference on Environment and Development (1992) (Roe, 2008).

Through emphasising the significance of local communities in development initiatives, CBC seeks
to empower them with greater responsibility, authority, and control over resource management
and conservation. Its primary objective being "to enhance the engagement of socially and
economically marginalised individuals in decisions affecting their own lives" (Guijt, 1998:1). It
theorises that, through placing trust in the capacity and willingness of communities to collaborate
for the common good, initiatives will contribute towards self-sufficiency by enhancing local
decision-making processes and the establishment of local institutions (Ostrom, 2015, Chambers,
2012). It is therefore a pluralistic approach to conservation, starting from the ground up with

linkages spanning different organisational levels (Berkes, 2007).

In theory, CBC holds the promise of addressing the link between environmental destruction and
social justice concerns, often termed as ‘win-win’ solutions and ‘pro-poor’ conservation (Adams
et al, 2004, Roe, 2008). However, the broad definition through which community conservation
can be defined has led to the label being applied to a wide array of conservation projects, even
when they only marginally differ from a strictly environmental approach (Dressler et al. 2010).

This has been shown by Dressler et al, (2010)’s study in the Philippines, where CBNRM arose in
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response to colonial conservation policy, leading to the criminalization of former peasants and
replacement of earlier land use. Homewood et al, (2012) further illustrates the shortcomings of
CBC in Tanzania and Kenya, where the ‘win—win’ approaches portrayed by conservation
enterprises didn’t produce the benefits claimed (Homewood et al. 2012). Through these
examples, the potential for ‘community-based’ conservation to further marginalise communities

is illustrated.

2.2. Participation as a ‘Tyranny’

Over the past two decades, participation has been labelled as a 'tyranny' by scholars including
Cooke and Kothari (2001), often falling short of its intended transformative goals in practice
(Hickey & Mohan, 2005). Through viewing the community as a homogenous group, participation
seldom takes into account the cultural, spiritual, and personal values of nature for local people,
leading to its critique as ‘just another tool of neoliberal agenda’ (Allen, 2018, Cooke and Kothari,
2001). Frequently, initiatives fail to give voice and agency to excluded and disenfranchised
individuals, instead, it can reinforce existing marginalisation and reproduce power dynamics by
oversimplifying 'the community' as a socially homogeneous group, masking local power
disparities (Campbell & Vainio-Mattila, 2003, Hickey & Mohan, 2005). Studies of community-
based organisations consistently reveal that participatory projects tend to be controlled by local
elites who have appropriated the resources provided by development agencies (Torres, 2011).
Many projects claim to be participatory but fall short of actively involving local communities.
Participation is often superficial, merely fulfilling the requirement for community involvement
and donor compliance and at worst can be extractive or coercive, rather than inclusive or

empowering (Brown, 2002).

2.3. Emerging Trends in Participation

2.3.1. Citizen Science and Community Engagement
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Citizen science has emerged as a promising approach to incorporate local communities into
conservation, thus addressing participation challenges whilst aligning with locally relevant social
justice objectives (Moustard et al., 2021). It aims to foster greater public awareness and support
for conservation initiatives, which may enhance the success of projects and build a sense of
stewardship among stakeholders. Participants collaborate with researchers on practical and
pressing local issues, representing the needs of various organisations and communities (Hidalgo
et al., 2021). This approach yields valuable information and knowledge from diverse perspectives

(Moustard et al., 2021).

As described by Haklay (2013), there are four levels of participation within citizen science:

1. Crowdsourcing - people participate as sensors and are not aware of how the data
contributes to addressing scientific questions.

2. Distributed intelligence - participants carry out cognitive tasks for data interpretation.

3. Participatory science - participants contribute towards defining the problem and collect
data.

4. Extreme citizen science [ECS] - participants are deeply involved in the research process
through co-creation including identifying the problem, forming the research questions,
designing the tools and methods for data collection, and collecting and analysing the data

(Chiaravalloti et al, 2022).

Extreme citizen science (ECS), drawing knowledge from Participatory Rural Appraisal, embodies
a philosophy of situated bottom-up practices that consider local needs, customs, and practices.
It collaborates with expansive networks of individuals to design and construct new tools and
processes for knowledge creation, aimed at effecting positive transformations in the world
(Skarlatidou et al.,, 2022, Chiaravalloti et al, 2022). These initiatives specifically aim to
democratise scientific tools and methods, making them accessible to all, regardless of literacy
levels. ECS advocates for active participation in the entire scientific process, from identifying local
issues and cooperating in data collection to utilising results to address and resolve issues

identified by the communities themselves (Moustard et al., 2021).
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Furthermore, ECS initiatives acknowledge the significance of traditional knowledge that
indigenous and traditional communities have accumulated. These initiatives actively seek to
incorporate this knowledge into the global sustainability agenda (Skarlatidou et al., 2022).
Participants in ECS initiatives are intimately connected to and closely observe local natural
resources and the environment in their daily lives. It is hoped that ECS can support small rural
communities to take ownership over their knowledge and contribute to improving the relevance
of location-specific research questions, making them more valuable to managers and local

communities (Cooper et al., 2007).

Whilst new tools aimed at enhancing participation have been proposed, their effectiveness in
addressing the challenges of CBC remains uncertain. These tools largely rely on a profound
understanding of participation and community identity, which is often lacking among
practitioners. To gain a deeper insight into the influence of these tools and conservation efforts

on local communities, two frameworks have emerged: Well-being and Ecosystem Services.

2.4. Well-Being

The recent shift away from poverty-centred approaches such as CBC towards measures such as
well-being has grown in response to the limitations of one-dimensional poverty measures like
income or consumption (Woodhouse et al., 2017). The concept differs from traditional indicators
of poverty and development due to its positivistic and multi-dimensional nature, encompassing
non-material aspects such as social and cultural factors as well as material needs and wants. This
perspective acknowledges that people do not experience well-being as isolated individuals but

instead as interconnected members of society (Woodhouse et al., 2017).

The concept of well-being is deeply rooted within the capability approach to development, which
was first coined by Amartya Sen in 1979 (Sen, 1980). Sen’s work has since influenced a number

of studies aimed at capturing the different aspects of human poverty and well-being
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(Beauchamp, 2016). A notable example is the World Bank’s ‘Voices of the Poor’ research,
conducted across 23 countries (Narayan et al, 2000). This research revealed five primary domains
of well-being: material assets, health, security, social relations, freedom of choice and action.
Another important contribution towards well-being is the Well-being in Developing Countries
Research Group (WeD) at the University of Bath, which conceptualised well-being in terms of
three interacting dimensions (subjective, material, and relational) (Gough & McGregor 2007).
Central to the WeD understanding is the idea that ‘resources’ go beyond possession of physical
things and have social and cultural implications and meanings attached to their possession

(Agarwala et al, 2014).

In conservation and natural resource management, well-being highlights the connection
between natural and social dimensions of systems, whilst acknowledging the complexity of
individuals' lives, their aspirations, and motivations (Woodhouse et al., 2017). Exploring well-
being can shed light on actors’ incentives and provide insights into their responses to
interventions, as individuals are primarily driven by the improvement of their own well-being in
decision-making. While conservation goals often focus on practical benefits and economic
incentives, it is important to recognize that well-being is a more intricate phenomenon; people
may not always act rationally. Consequently, interventions that foster well-being at the local level
have the potential to yield environmentally desirable outcomes. They can achieve this by
fostering positive local perceptions, increasing community engagement, enhancing the
legitimacy of interventions, and ultimately contributing to their success (Woodhouse et al.,
2017). Thus, prioritising well-being within restoration offers a pathway to integrate social and
equity related objectives into decision-making (Woodhouse et al., 2017). A notable framework
which aims to categorise the links between well-being and the environment is the Millennium
Ecosystem Assessment (MEA), which links ecosystem services to five main constituents of well-

being (Beauchamp, 2016).

2.5. Ecosystem Services
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The concept of ecosystem services (ES) has increased in popularity since the 1990s, following
Costanza et al (1997), and Daily et al (1997)’s seminal publications. Defined by the MEA as "the
benefits people obtain from ecosystems," ES encompass various categories, including
provisioning services like food and water, regulating services that involve managing floods,
disease, droughts, and land degradation and supporting services such as soil formation and
nutrient cycling (MEA, 2005, Fisher et al., 2009). Fisher et al. (2009) proposed an updated
definition of “aspects of ecosystems utilised (actively or passively) to produce human well-being.”
This expanded definition considers ecosystem organisation or structure, as well as processes and

functions, provided they are consumed or utilised by humanity either directly or indirectly.

Economic evaluations of ES cannot capture all dimensions of their value. Other social
perspectives may offer a more comprehensive representation of the complexities of human
behaviour and the less-visible social and ethical considerations (Chan et al., 2022). In this regard,
there is a growing emphasis on the significance of values and culture. This highlights the
increasing recognition of the critical role that human-nature relationships play in sustaining well-
being and safeguarding biodiversity (Masterson et al., 2019a). Cultural ecosystem services (CES)
are the non-material benefits that arise from human-ecosystem relationships, encompassing
spiritual enrichment, cognitive development, reflection, recreation, and aesthetic experiences.
These benefits also include elements such as knowledge systems, social relations, and aesthetic

values (Chan et al., 2022; MEA, 2005).

Scholars including Costanza et al (2014) have noted an important contribution of the widespread
recognition of ES is that it reframes the relationship between humans and the rest of nature. It
emphasises that humans are an integral part of the ecosystems they inhabit, and their well-being
is closely tied to the concept of natural capital - the planet's stock of natural ecosystems and
resources (Hernandez-Blanco et al., 2022). Human well-being is sensitive to ecosystem change,

as the provision of ES is dependent on the condition of the ecosystem, or ecosystem health.
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Forms of capital, including social capital (such as social networks, interpersonal connections,
traditional knowledge, and trust), human capital (encompassing knowledge, physical well-being,
and mental health), and built capital (including infrastructure and other relevant assets), are
essential in facilitating the delivery of ES (Hernandez-Blanco et al., 2022, Costanza et al, 2014). It
is important to recognize that conservation initiatives play a contributory role in shaping ES
outcomes rather than directly providing these services. Consequently, given the intricate
interplay of social and ecological factors in bringing about ES, the benefits derived from these

services also yield both social and ecological consequences (Maseyk et al., 2021).

Built

Social

Capital Capftal

Human
Capital

Ecosystem
Services

Natural Capital

Figure 1. Taken from Costanza et al (2014). This figure displays the interaction between how the interaction
between different capitals affect human well-being (Costanza et al., 2014). Sustainable well-being does not
flow directly from natural capital, but requires interaction with social, built, and human capital.

While ES can be categorised by their types, it is important to note that these services are
intricately interconnected. For example, although CES are identified as an independent category
of ES, they can often serve as the lens through which many other ES acquire meaning. In certain
social-ecological systems, provisioning services gain particular importance locally because they
act as conduits for delivering CES (Chan & Satterfield, 2016). As a result, the outcomes and
benefits they produce are often complementary and occur simultaneously (Maseyk et al., 2021).
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Trade-offs exist among various ES, meaning that an increase in one may lead to declines in others
due to complex social-ecological dynamics (MEA, 2005). Consequently, this can result in
situations where some individuals or groups are considered 'winners' while others are 'losers' in
terms of deriving well-being benefits (Daw et al., 2011). This is particularly relevant in the context
of community-based restoration, as decision-makers must consider the trade-offs in human well-
being, particularly with regard to their impact on marginalised stakeholders (MEA, 2005;
Coulthard et al., 2012).

An illustration of the dynamics around participation and conservation interventions can be seen
in the Western Border of the Pantanal wetland, looking at a community-based ecosystem
restoration project as a case study. This project, coordinated by a local NGO, aimed to engage
communities, and promote a deeply participatory process of restoration using Sapelli, an

Extreme Citizen Science tool.
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Chapter 3 - Research Questions

This dissertation sets out to address the question - How did community-based ecosystem

restoration impact the well-being of the community in the APA Baia Negra?

To answer this question, | will examine the following objectives:
1. How has restoration impacted the material well-being of the community? (Changes in
livelihoods and security)
2. How has restoration impacted the subjective well-being of the community? (Changes in
trust and confidence in the future)
3. How has restoration impacted the relational well-being of the community? (Agency and

power structures)

Using an ES lens to frame well-being, particularly CES, allowed me to link the non-material
dimensions of human-environment interactions and well-being through ecological changes. Due
to the interrelatedness of well-being indicators, results are organised by themes that arose
through qualitative analysis rather than research objectives, each section covering multiple

dimensions of well-being.
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Chapter 4 - Study Site

4.1. Brazil

4.1.1 Restoration Agenda in Brazil

Brazil is the world’s most biodiverse country and is considered a key country for achieving global
restoration goals (Guerra et al, 2020). Brazil’s National Plan for the Recovery of Native Vegetation
has set forth a national target of restoring 12 million hectares of land by the year 2030 (Guerra
et al, 2020). This plan mandates that landowners undertake the restoration of native vegetation
in previously converted, environmentally fragile areas, with a particular emphasis on water

bodies and alongside riparian buffers (de Souza et al, 2023, Brancallion, 2022).

4.2. Pantanal

4.2.1. The Socio-Ecological System of the Pantanal

The Pantanal is one of the largest and most biodiverse wetlands in the world, with an area of
approximately 160,000 km2. The floodplain area alone supports 236 species of mammals, 269
species of fish, 141 species of amphibians and approximately 460 species of birds (Junk et al.
2011). The main environmental feature of the Pantanal is its specific flooding pattern,
characterised by a ‘flood pulse.” This annual and multi-annual cycle of flooding, driven by the
influence of Amazonian rainfall on the northern Paraguay River, determines the extent of
terrestrial and aquatic habitats and enables the migration of fish and other aquatic species. This
event not only profoundly shapes the ecology of the area, but also determines the cultural

traditions of the Pantaneiros (the people of the Pantanal) (Schulz et al, 2019).

The Pantanal’s Western Border is considered one of the most important areas for conservation

in Brazil (Lourival et al. 2009). Due to the altitude variation leading to the presence of different
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habitats from wetlands to high-altitude forests, the low deforestation and the variety of
vegetation, the area hosts a variety of endangered species. These include jaguars, bush dogs,
giant otters, and species (such as the scorpion mud turtle) which rely on the region as a wildlife

corridor between the Amazon and the Atlantic Forest (Tomas et al. 2010a).

4.2.2. Degradation in the Pantanal

Wetlands rank highest for the value of ES of all biomes within Brazil, however, are disappearing
three times faster than forests (Chiaravalloti et al, 2022, Costanza et al, 2014). Since 1900,
between 69 and 75% of all inland wetlands of the world have been lost, making them a particular
target for restoration with the potential to yield both ecological and social outcomes

(Chiaravalloti et al, 2022).

Historically, the Pantanal has largely been well preserved, with over 84% of its native vegetation
still conserved (Chiaravalloti et al, 2022). However, due to agricultural and anthropogenic
pressures, it is now undergoing rapid landscape transformation, revealing a ‘conversion arc'
similar to the arc of deforestation observed in the Amazon (Guerra et al, 2020). In recent years
the Pantanal has experienced severe droughts due to reduced rainfall. These are only expected
to worsen given the predicted 30% reduction in rainfall and 5—7 C average temperature increase
by the end of the 21st century (Martins et al, 2022). In 2020, the Paraguay River experienced its
lowest flood level since 1973. This prolonged drought combined with anthropogenic activities
resulted in rampant wildfires, which burned approximately 30% of the Pantanal and affected over
17 million native vertebrates, 4 billion invertebrates and uncountable plants (Martins et al, 2022).
Despite the Pantanal undergoing rapid land use changes and degradation, the funding gap is still
large - only 1% (50,000 ha) of PLANAVEG is targeted in the Pantanal (Brasil, 2017). There is also a
clear knowledge gap for restoration within the Pantanal, as it has the fewest number of

restoration studies of all biomes in Brazil (Guerra et al, 2020).

4.3. The APA Baia Negra (APA)
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My research was conducted in the APA, a small sustainable use protected area on the Western
Border of the Pantanal in the municipality of Laddrio, Mato Grosso do Sul. The area covers almost
6,000 hectares of Pantanal regions, semi-deciduous dry forest, and large bays on the bank of the
Paraguay River. First created in 2010 with a demand from the Federal Public Ministry (MPF) in
partnership with the Secretary of Union Heritage (SPU), it is currently the only Sustainable Use

Conservation Unit fully inserted within the Pantanal Biome, allowing low impact activities and
use of natural resources inside (ECOA, 2019).
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Figure 2. A map of the APA, located on the Western Border of the Pantanal in the municipality of Ladario. The

dotted line denotes the boundary of the APA, and the blue dot marks the APA headquarters. Sourced from
Schulz et al (2019) and ECOA.
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4.4, Participants

4.4.1. The Community of the APA

The APA is home to a traditional pantaneiro riverine population of 25 households. Traditional
Populations are recognised by the National Policy for the Sustainable Development of Traditional
Peoples and Communities, due to their unique cultural, religious, ancestral, and economic
identities, social organisation, and territories (Brazil, 2007). The remote and inaccessible
environment of the Pantanal, combined with the flood pulse, has moulded the lifestyle of the
riverside dwellers. Their identity is rooted in a close relationship with their environment,
ecological knowledge, and ancestral practices (Schulz et al, 2019). The population who resides in
the Baia Negra APA partake in livelihoods including trail guides, small boat pilots, artisanal fishing,
bait capture, as well as the maintenance of small crops, production of sweets from fruits in the
main and typical foods (Silva-Melo et al, 2019). As well as subsistence and livelihoods, fishing
forms an important aspect of their identity, which will be explored through participant

testimonials in later chapters.

Settlements surrounding the APA are home to small-scale agricultural communities. Settled
families are involved in pumpkin, corn, and cassava cultivation as well as dairy production which
is sold in the nearby city of Ladario. Participants from a nearby settlement (Settlement 72) were
included in the questionnaire sample in order to compare quantitative information about
people's well-being. Settlement 72 was created in 1999 by the National Institute of Colonisation

and Agrarian Reform (INCRA) (Cuyate, 2015).

The history of the area and the way local people use the land will be discussed in more detail in

Chapter 5.

4.5. Ecosystem Restoration Project
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The ecosystem restoration project in the APA was coordinated by Ecologia e Agao (ECOA), a local
NGO who have been working in the region since the 1980s. They are well established and have
built relationships within the community of the APA, having helped create the sustainable use
protected area, and since its formation have coordinated development projects including female
empowerment and fire brigade projects in the region. They also acted as my host organisation,
and | accessed the community with the assistance of knowledgeable drivers, facilitated by ECOA,

who helped me navigate my field site.

4.5.1. Restoration Project Goals

The overall objective of the restoration project was to implement different ecological restoration
projects in a participatory manner on approximately 65.9 hectares within the Baia Negra

Environmental Protection Area inserted in the Pantanal Biome. This included four goals -

1. Implement mechanisms for participatory monitoring of ecological restoration

2. Implement active reforestation actions in 3.3 hectares of areas with a history of gravel
mining and without a history of regeneration (soil replacement, active planting seedlings)

3. Implement reforestation actions mixing passive and active actions in 7.7 hectares of areas
with a history of gravel mining but with passive regeneration

4. Implement restoration actions on 44.7 hectares in areas with more advanced passive

regeneration and restoration of springs.
These goals were achieved through three main restoration techniques: the removal of the
invasive species Leucena, the clearing and soil restoration of areas previously used for waste

disposal and the planting of native seedlings.

4.5.2. Funders
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The project was financed by the Brazilian Fund for Biodiversity (FUNBIO), through the agency
Global Environmental Facility (GEF Terrestre), under the Conservation, Restoration and
Management Strategies Project for Caatinga, Pampa and Pantanal biodiversity, which is
coordinated by the Ministry of the Environment and has the Inter-American Development Bank

(IDB) as the implementing agency and FUNBIO as the executing agency (Aristides, 2021b).

4.5.3. Sapelli

Sapelli, the Extreme Citizen Science tool, was implemented in the project to monitor the progress
of the restoration and possible adaptive management by corrective measures. Community
members were trained on the software and its use in data collection by the Reforestation group
of the Federal University of Mato Grosso do Sul. In implementation, community members were

asked to collect data using three indicators in order to monitor and evaluate restoration efforts:

| - soil cover with native vegetation, in percentage
Il - density of native regenerating individuals, in individuals per hectare

Il - number of native regenerating species

The aim of Sapelli’s implementation into the project was to enable the community to co-produce

knowledge and therefore foster greater interaction with restoration, increasing the perception

of patterns of ecological data (Cooper et al. 2007).
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Chapter 5 - Methodology

5.1. Methodological Framework

To collect and analyse data, my research employed a well-being framework. Well-being research
is represented by a diversity of theoretical frameworks therefore when selecting one | focussed

on which would best align with my case study and research aims.

My research followed the framework proposed by Woodhouse et al (2016). Based on McGregor
and Sumner (2010) and drawing on the World Bank’s ‘Voices of the Poor’ research, this
framework conceptualises well-being in terms of three interacting dimensions.

- A material dimension which objectively explores the circumstances of a person’s life and
the extent to which their needs are met, including livelihoods, housing, and health - ‘What
you have’

- A relational dimension focusing on how people engage with others to meet their needs
and achieve goals, including community networks, social institutions, and empowerment
- ‘What you can do with what you have’.

- A subjective evaluation of an individual’s own life and the meanings and values ascribed
to the processes one engages in and the outcomes of those processes - ‘How you feel
about what you have and what you can do’ (Woodhouse et al, 2016, Beauchamp et al,

2018).

This framework was selected due to its attention to well-being as a multi-dimensional concept
and its conceptual guidance for measuring the impacts of conservation interventions on human
well-being, which is most appropriate to my case study (Beauchamp et al, 2018). The relational
aspect acknowledges that definitions of a good life are socially constructed, and individual well-
being is pursued in relation to other people. This is a particularly important dimension when

understanding how community-based restoration has impacted different stakeholders
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(according to differing socio-economic and demographic characteristics) due to the critiques that
CBC initiatives obscure power imbalances and are misaligned with local realities (Dressler et al,

2010, Woodhouse & McCabe, 2018).

5.2. Primary Data Collection

My research is based on a mixed methods approach including, semi-structured interviews,
participatory exercises, and a questionnaire. In order to accurately report on both objective and
subjective measures of well-being, a mixed methods approach was necessary (Daw et al, 2016).
Quantitative approaches allow for a concise presentation of well-being indicators whereas
gualitative approaches prioritise bottom-up perspectives in conceptualizations of wellbeing and
often provide greater detail about experiences of well-being within complex socio-ecological
systems (Fry et al, 2017, Loveridge et al, 2020). Mixed methods were also used for triangulation

and complementarity. Research was carried out over 8 weeks from May to June 2023.

5.2.1. Sampling

Due to the population size of the APA and nearby settlement, as an intensive case study, all
sampling was non-probabilistic (Bernard, 2017). Within the eight weeks | had approached every
household in the APA and invited them to participate in my research, often returning at different
times of day if members were not at home. | aimed to reach a representative population of
fishermen as well as women engaged in alternative livelihoods, and so utilised purposive and
opportunistic sampling in order to do so. Purposive sampling was also used when recruiting
participants who had been involved in Sapelli data collection or from ECOA, based on their

involvement within the project.

5.2.2. Qualitative Data

5.2.2.1. Semi-Structured Interviews
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As Woodhouse et al (2016)’s guidance dictates, local perspectives must drive understandings of
well-being, as externally derived categories may not have meaning for local people, and therefore
will not identify locally significant impacts of interventions. Informed by this framework, my
research aimed to develop locally appropriate indicators of well-being. SSI were used to
understand and explore indicators of well-being as identified by participants themselves. Open-
ended questions allowed participants to speak freely on well-being topics and restoration
impacts whilst acting as a rapport-building method between myself, my translator, and my

participants (Newing, 2011).

A total of 22 interviews were conducted, 19 of which were with participants from the APA. In
total | interviewed eight women and eleven men, but as a significant population of APA
households are fishermen living alone, this gender split was representative of the population.
Two interviews in the APA were joint with a husband and wife both participating (Interview 14
and interview 7). A further three interviews were conducted, two with employees from ECOA
(both male) who were involved in the project and one with a female federal prosecutor, involved
in ensuring degraded areas in the municipality are restored. Interviews were facilitated with the

help of a translator, recorded, and later transcribed and translated into English.

In order to be reflexive throughout the research process, | tested and edited my interview guide
for the first week of fieldwork, until my translator and | agreed that the questions worked well
with my research aims and were easy for the community to understand. My final interview guide
(Appendix 1) covered three major themes of ES, perceptions of restoration and subjective and
relational well-being. A separate interview guide (Appendix 2) was used for interviews with

participants from ECOA and government.

5.2.2.2. Participatory Methods

Participatory mapping offers the chance to explore local understandings and uses of the natural
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environment, a useful perspective when understanding the impacts of ecosystem restoration
(Newing, 2011). | conducted a participatory mapping exercise with a total of 11 participants (five
men and six women) from the APA. Participants were shown a map of the APA on Avenza Maps,
a digital mapping software, and asked to plot areas of importance to them as well as areas where
restoration had taken place and the type of restoration the area had undergone. They were then
asked to select areas where they believed restoration should take place and which strategy

should be employed.

A ranking exercise was conducted in conjunction with the mapping exercise in order to determine
and compare participant’s priorities in restoration (Newing, 2011). Participants were given five
popular restoration strategies which emerged through SSI (planting native trees, planting fruit
trees, removal of Leucena, removal of rubbish and soil restoration) and asked to rank these from

most to least important.

5.2.2.3. Qualitative Analysis

Interview length varied from 15 minutes to over an hour. Transcribing and translating interviews
took approximately 12 hours per hour recorded (Bernard, 2017). NVivo was used to conduct
thematic analysis by identifying, organising, and analysing themes from interviews. Each
transcript was codified and organised into analytical categories that were then incorporated into

themes.

Maps were analysed by categorising points into three categories: area of importance, area of
current restoration, area which participant believes should be restored. This data was then
compiled into a single map and compared with maps of the restoration areas supplied by ECOA.

This informed knowledge of how the community understands and values the area.

5.2.3. Quantitative Data

5.2.3.1. Questionnaire
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A questionnaire was conducted to collect quantitative data on objective and subjective measures
of wellbeing including a wealth ranking, food security and support networks, as well as data on
natural resource use. The questionnaire was designed using Woodhouse et al (2016)’s framework
and with well-being indicators informed by SSI. The final questionnaire covered material,
relational and subjective wellbeing topics including wealth, security, trust in organisations,
gender autonomy, heath, and social relations (Appendix 3). Subjective well-being data was
collected using the Satisfaction with Life Scale, a five-question research instrument where
respondents self-report their satisfaction with life as a whole (Loveridge et al, 2020). The
guestionnaire also included a section on natural resource use, which was developed through
identifying the 10 most relevant ES based on information gathered through SSI and a review of
the literature. A combination of Likert Scales, Y/N questions and closed lists were used (Newing,
2011). Questionnaires were administered face to face by my translator which enabled
explanation over scales (Newing, 2011). 40 questionnaires were collected in total, with 21
households from a nearby settlement and 19 from the APA. Each questionnaire collected

represented a different household.

Of the 40 questionnaire participants, nine were residents of the APA who had participated in SSI,
two of which participated in all three methods. Eights residents took part in both the SSI and

Mapping but not the questionnaire. The total number of participants was 51.

5.2.3.2. Quantitative Analysis

Throughout the text, descriptive statistics of the quantitative data including percentages and

differences, are used to better illustrate the qualitative results and emerging patterns.

Well-being is a multivariate construct; it encompasses different aspects of peoples’ lives that
range from autonomy to livelihood security. | collected data on 33 variables. The statistical
approach non-metric multidimensional scaling (NMDS) was used to better understand the data.
An NMDS approach is preferred when dealing with datasets with several variables, as it allows
the creation of an index that represents the distribution of all the variables analysed. This creates
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different indexes using one, two or three axes. The more axes used, the higher likelihood that
the index will accurately represent the dataset. As a quality control, good models (or index) are
those that have stress (a measure of quality) below 0.20 and r2 above 80%. Should the index be
considered a good representation (high r2 and low stress), it allows visualisation of the variables
which play the most important role in the index and verifies if there are significant differences
within groups (carried out through a multivariate analysis of variance — MANOVA). All analyses

were carried out in R using the package vegan (Oksanen et al, 2022).

5.3. Positionality

Due to the short timeframe and sensitive nature of my research, | adopted an approach based
around reflexivity and reciprocity in an attempt to minimise the extractive nature (Millora et al,
2020). My position as a white, educated English researcher put me in a position of relative power
towards my participants, and this imbalance may have impacted their decision when consenting
to participate. In order to reduce the power imbalance, | followed ethical guidelines to ensure
participants knew their rights and incorporated participatory exercises into my research
(Camfield et al, 2009). My position as a young female researcher with a young female translator

may have affected how | was perceived, and the information shared with us (Bernard, 2017).

| spent almost every day of my eight-week research period in my field site and learnt basic
Portuguese in order to develop rapport with my participants. Despite this, my interactions were
largely mediated through the help of a translator which did impact my ability to connect with
community members. However, discussing me and my research offered an opportunity for my
translator and participants to develop rapport which may have benefitted my research. Due to
my relationship with my host NGO, who were also the NGO coordinating the restoration project,
it is likely that | was perceived by residents of the APA as being part of the organisation, despite
my emphasis that my research was independent and they should answer freely. This may have
influenced some participants' responses when discussing their opinions of ECOA and the

restoration project.
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My relationship with participants from ECOA was mediated through my dissertation supervisor,
who at the time acted as scientific director. My position as his student may have shaped their
perception of me, as he is a respected and trusted figure not only within the organisation but in
conservation research across the Pantanal. As my host NGO was also the NGO who conducted
the restoration project, this likely influenced their responses to me when discussing successes

and failures of the project.

5.4. Ethical Considerations

Research was conducted in line with approved ethical procedures and considerations (UCL-
ANTH/PGT/22-23/121). My research addressed topics including spirituality and health. Due to
the sensitive nature, an overview of the topics covered was shared with each participant before
every interview. The participant and interviewer discussed the topics prior to the interview and
participants identified any topics they did not wish to cover. Due to most participants being non-
or semi-literate and the spontaneous means by which some interviews occurred, all consent was

given verbally and then recorded. All data was anonymised.

5.5. Problems and Methodological Limitations

The main methodological limitation to my research is accurately capturing the well-being of a
community which | am not a part of, within the limited time constraints of an eight-week
fieldwork period. Whilst methods were chosen to ensure appropriate triangulation of themes, in
order to understand drivers of well-being within the timeframe, | focussed on changes in well-
being which had been brought about directly through the restoration project. Despite this, due
to the constraints of fieldwork, opportunities for full immersion within the community was
limited and well-being topics may not have been explored in as much depth as ought.
Furthermore, impacts from restoration through changes in ES take time to develop - my research
has focussed on the community’s perception of current and future ES. It was beyond the scope

of this dissertation to examine the role governance systems of the sustainable use protected area
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play in the lives of the community, and how these interact with well-being and restoration

outcomes, although this would be an interesting topic for further study.

My research explored the identities, cultural values, and subjective experiences of my
participants - topics which are complex and highly context specific. As | cannot speak the
language fluently, | relied on a translator to capture these nuances. Although she had conducted
research previously in the area, she was not from a traditional riverine background or the

Pantanal so subjective experiences to do with well-being may not have been captured accurately.

Initially, | planned on conducting transect walks with members of the community to better
understand how they interacted with their environment, however after testing this method it
became clear that the heat and difficult terrain discouraged participation, and | revised my

methodology to incorporate a participatory mapping exercise.
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Chapter 6 - The APA Baia Negra and its Community

In this chapter, | will outline the history and current way of life of the local population of the APA,
exploring three main aspects: isolation, livelihood, and identity. This chapter will serve as the
framing for the human-environment interactions and well-being of the local community, through

which the impacts of restoration can be explored in Chapter 7.
6.1. History of Occupation

The APA has been inhabited by humans since the early settlement of the Pantanal approximately
8,000 years ago. Accounts from early colonizers in the 16th century depict the region as densely
populated by indigenous groups, including the Guaté, Kadiwéu and Bororo. However, most of
these groups were decimated by the Portuguese and Spanish occupation of the region. Some
extended families survived and remained in the region, often merging with other groups who
began to occupy the Pantanal. Among these settlers were former slaves who had left mining
areas in the Cuiabd region in the late 19th century and Paraguayans who migrated to the Pantanal
after the war against Brazil during the same period (Wantzen et al, 2023). This complex history is
reflected in the mixed ethnicities of the riverine communities in the Pantanal, including African,

Paraguayan, and Indigenous heritage (Chiaravalloti, 2019).

In the 1970s, there was another significant transformation in the occupation and landscape of
the APA. During this era, the Brazilian Federal Government initiated infrastructure projects in the
Pantanal, primarily aimed at promoting cattle ranching. As part of these developments, roads
were constructed across the Pantanal to enhance connectivity and accessibility. Within the APA,
the government began building a new road over the flooded areas to connect the cities of
Corumbad and Ladario with the eastern Pantanal. This road was also intended to drain a portion
of the floodplain for crop production. However, due to a combination of poor planning,
corruption, and unpredictable floods in the region, the road was never completed (Wantzen et
al, 2023). The construction company abandoned the project, leaving a large artificial mound with
an unpaved road leading to nowhere, crossing the floodplain. In the 1980s and 1990s, this

unfinished road began to attract tourists from Corumbd and Ladario who sought opportunities
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for fishing and leisure activities. Several families settled in the area with the intention of providing

tourists with amenities such as boats and fishing equipment. Consequently, lodges, supported by

tourism development, began to appear in the region.

Figure 3. The road through the APA. Taken by the Author.

Due to the population growth, the region experienced a surge in deforestation rates.
Consequently, environmental NGOs began exerting pressure on the government to better
preserve the area, due to its significance for biodiversity. In the 2000s, the Superintendence of
The Union's Heritage (SPU) took action by designating a portion of the area as a formal Protected
Area, known locally as a Conservation Unit (Tomas et al, 2010b). This move was made in
accordance with the Brazilian National Water Resources Policy (Law No. 9433, enacted in 1997),

which allows the government to claim ownership of flooded regions and, in collaboration with
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local authorities, established the Environmental Protection Area (APA) Baia Negra (Chiaravalloti

et al, 2017b).

It's worth noting that the Environmental Protection Area, or APA, is the category of Protected
Areas in Brazil characterised by the lowest level of restrictions on resource use and access (Law
No. 9985, enacted in 2000). Many APAs encompass cities or mining sites within their boundaries,
and some experts view the APA designation more as a zoning regulation rather than a formal
Protected Area. For instance, evaluations of deforestation within Protected Areas in Brazil tend
to not consider APAs as a category of Protected Area (Nolte et al, 2013). Nevertheless, the local
management team responsible for establishing this APA adopted a different approach. They
formulated a management plan that prohibited any activities or alterations to the landscape that
were not deemed "sustainable" by a team of experts, including practices like ranching or logging.
Additionally, they forced the relocation of several families who had migrated to the region during
the 1980s and 1990s, resulting in the closure of most lodges. Presently, the APA permits only
fishing, the collection of baits, and the harvesting of non-timber forest products (NTFP) within its

boundaries.

6.2. Community perception of the APA

6.2.1. Isolation

The history of occupation, displacements, and regulations implemented on resource use and
access by the creation of the Protected Areas has left important marks on the way people deal
with and interact with the APA. One critical theme that emerged through thematic analysis was
isolation, as one participant summarised “We are forgotten here!” (118, F). Local, social, and
economic isolation is characteristic of riverine communities in the Pantanal (Junk, 2011). The APA
is difficult to access, with only one narrow dirt road running through it. The community is
surrounded by mountains on one side and the Paraguay River on the other. The lack of transport
links makes locals feel as though “the people here are very much on their own” (114, M).

Quantitative analysis revealed the extent of this geographic isolation, as only 36.8% of APA
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participants surveyed reported feeling connected to cities, which vastly contrasted 68.4% of

participants from a nearby settlement.

Despite this, the community feels supported by institutions. The APA is managed by
"Management Council of The Black Bay APA," composed of the Ladario Environment Foundation,
IBAMA, the Brazilian Navy, IMASUL, EMBRAPA, UFMS, UFGD, ECOA and the Association of APA
Residents. They constantly interact with local communities and other external actors. This is
revealed by the results of the questionnaire, in which 47.4% of participants within the APA
reported feeling adequately supported by the state, and 42.1% felt supported by local NGOs. This
contrasts with participants of a nearby settlement, in which only 9.5% of participants reported
feeling supported by the state and NGOs. This support is evident through the difference in
services compared to another nearby rural settlement, although there is still a notable imbalance
between the APA and the nearest cities. 78.9% of APA participants reported as having access to
clean water compared to 52.4% in the settlement, and 73.7% APA felt as though they had access

to sanitation whereas only 33.3% of settlement participants agreed.

Despite feeling supported, this support only considers basic human needs, with participants
noting “the municipality brings water only for human consumption” (117, M). This lack of access
to services above their minimum needs impacts their interactions with their environment,
making it challenging to cultivate crops for subsistence and livelihoods, leading to complaints like
“many find it difficult to grow a vegetable garden” (117, M). The lack of livelihoods and access has
resulted in a high rate of rural exodus from the community, particularly in young people seeking
employment elsewhere. Residents lament that “many older people have passed away, others
have left” (19, F) and “many of them don't have anything, they have to leave their families” (118,
F).

6.3. Livelihoods

As a result of this geographic isolation, the community relies heavily on natural resources. This
can be seen through the community’s specialised livelihood practices. Men are engaged in
traditional fishing livelihoods and utilise specialised techniques to catch tuvira lungfish and the

Pantanal crab as bait for tourism (da Costa et al, 2022). NTFPs are of great importance to the
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women, who are increasingly diversifying household incomes by producing jam and sweets from
locally grown fruit trees including pacu orange and jaracatia, and artisanal crafts from honey and
aguapé fibres. Acting within the regulations of the protected area, this livelihood practice uses
native fruit and offers a sustainable livelihood, as women discussed “we have a lot of native fruit
and | used to wonder what we could do with all those sweet smelling fruits, nowadays we make
juice, jam, jelly, and we love the idea” (119, F) Participants spoke of “the dream” of women who
work in the community association, to “make jam to sell in the city” (113,F), “make sweets, others
to work with handicrafts, others in the kitchen” (119, F). The diversity seen in their livelihoods is
possible only due to the range of provisioning ES they have access to in their environment; “/
make candy from the jaracatid, rapadura, truffles, for example, from the orange trees too. We
make baskets with fibre, carpets, we make handicrafts” (113, F). This has not only provided a
sustainable income source but has also transformed entrenched gender roles within APA,
empowering women with newfound financial autonomy and decision-making opportunities. The
APA kitchen was identified as a source of community where “there are the ladies who make
sweets, lollies, cakes - that's where we share” (114, M) and “is something of the empowerment
[for] the women of the APA, where they hold events to raise money for the community” (110, M),
emphasising the value and “importance” this plays in their lives - “the women from the

community, they need it a lot” (118, F).

Locally caught fish are an important local resource, demonstrating the community’s reliance on
natural resources. In the APA, 89.5% reported that the fish they consumed were caught rather
than bought, compared to 31.6% of the settlement, highlighting the importance of fish as
subsistence in the community as well as livelihood. However, in recent years ecological changes
have made fishing a difficult activity and the community is currently facing high levels of

livelihood insecurity. The biggest example of that is the “decoada”.

The Paraguay river has been in a period of decoada for six years, a significant natural
phenomenon of hypoxia which the community associate with a low flood pulse, as one
community member explains “the change is the decoada, it's a cycle. It's been six years since the
river flooded” (112, M) (Junior et al, 2020). Periods of decoada are associated with the reduction

of dissolved oxygen, causing the natural death of fish, and impacting nutrient availability of the
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river. Community members discussed how this has changed fish availability, “when the river is
low, the plants grow and then when it goes up, the branches rot and consume the oxygen and the
fish suffer” (111, M) and “we are in decoada, so there are no fish. If in five years we get better at
cleaning, there will be a lot of fish” (11, M). This change in the density, diversity and species of
fish observed in the Paraguay river has negatively impacted the traditional fishing livelihoods,
with many community members noting how this has exacerbated poverty within the region, “It
is a needy community, with low income...they live off fishing, they have no income” (19, F) and

“everyone needs to not just live off fish...fishing, it's all ups and downs” (19, F).

This insecurity is further highlighted through quantitative analysis, as 52.6% of households
surveyed in the APA reported that last month’s income, whilst the river was in a period of
decoada, wasn’t adequate to support their needs. Of the households that reported inadequate
income, 80% relied on fishing as the income of the household head. Of the households who
reported adequate income, only 11% relied on fishing as a main source of income, with
participants reporting “/ work and have my salary, but the others who only live from fishing have
a little difficulty” (117, M). This unpredictability and difficult conditions in the APA have
heightened the existing fractures within the community, as one participant discussed, “the
community is united, but not always. Only when they see things going well” (110, M). The APA
also reported higher food insecurity with 21.1% of households reporting they had eaten a smaller
meal than they felt they needed within the last week and 26.3% reporting they had eaten fewer
meals in a day. This contrasted with 4.8% of settlement households reporting these conditions.
A further 15.8% of households in the APA reported that they had had no food of any kind at least
once and gone to sleep at night hungry within the last week, compared to 0% in the settlement,

demonstrating the importance of natural resources on well-being indicators.
6.4. Identity and Connection to the Environment

The identity of the local people is closely linked with the APA. This can be seen through the
significant cultural practices the community has developed through interactions with their
environment. Traditional fishing practices embody a significant CES and shape their identity and

recognition as a traditional people, their relationship to the government and access to support
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systems. Participants discussed how “we depend a lot on the water here. Without water nobody
lives here” (110, M) and cited how their knowledge has been developed “I am a riverside dweller!
I know everything living from fishing” (110, M). ECOA recognises this, with one project member
saying “[the] population work a lot with fishing, they have a very strong relationship with fishing”
(ECOA 12, M). People of the APA express this connection, linking fishing to their subjective well-
being as one fisherman discussed, “Happiness is when the fish are good” and “to live well is to
wake up here with the birds, go fishing when there are good fish” (110, M). Respondents identified
“the river and fishing areas” (115, M) as areas which have great importance to themselves and

the wider community.

One of the most frequently cited regulating services was disease regulation; it emerged that the
community identifies their own health as being linked to that of their environment. Participants
reported that “nature gives me here my health” (110, M) and “away from here | feel sick, stressed,
suffocated, | have to take more medicine, and here you have this fresh air, you hear the birds,
everything!” (118, F). They assert that, despite their limited access to healthcare, the community's
overall health is superior to that of city residents. Air quality is particularly highlighted as a key
differentiator, with statements such as “the air that we are breathing here now is medicine” (111,
M) and “I can see nature, | breathe clean air” (18, F). They directly correlate this to the health of
their ecosystem and their way of life, with residents stating, “the plants breathe, we breathe too”
(123, F) and “nature helps a lot [with the] health problems people have, when it depends on nature
it helps a lot” (117, M). Participants closely related good health with well-being. When discussing
what they needed in order to live well, 10 out of 22 participants mentioned good health, and

fresh air was mentioned by six people.

Despite sporadic access to healthcare services provided through a doctor visiting the APA
headquarters, the community still rely heavily on traditional medicine practices. They assert “we
have natural medicines and foods that are given to us from the plants here” (111, M). Of the
households surveyed on their use of natural resources, medicinal plants were the most collected
resources, collected at least weekly by 42.1% of households in the APA, compared to 28.6% in a
nearby settlement. As one resident recounted, “about 4 years ago | was sick, | went to the doctor

and nothing, what saved me was the use of hawthorn, a local plant” (110, M), demonstrating the
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knowledge the community has of natural resources, and their trust in traditional over modern

practices.

Discussions around the community's way of life revealed strong connections between their
environment and spirituality, health, and overall well-being. Participants spoke of CES such as the
spiritual value of nature, revealing “everything in nature is spiritual to me, | live with the Agouti.
I was brought up in the bush, this world here was only bush” (14, F). When discussing the value of
the APA, themes of freedom, belonging, and an intrinsic connection to the land emerged, with
residents stating, “/ feel a great connection to be part of this nature” (114, M) and “the APA gives
a feeling of freedom when | hear the birds and can get in touch with nature” (118, F). The most
frequently cited CES was “peace of mind” (112, M) - “I live well here because it's peaceful here”
(121, M). Participants spoke of the APA as “a dream, a paradise where | live and | wouldn't change
it for anything” (119, F). The community directly correlates this to their well-being. When
discussing what conditions are needed to live well, peace and calm were the most frequently

mentioned conditions, mentioned in nine interviews out of 19, further demonstrating the

importance of CES in their lives.
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Chapter 7 - The Impact of Ecosystem Restoration on Human Well-being

This chapter will outline the impacts of community-based restoration on the well-being of the
local community. | will explore impacts resulting from shifting support systems, internal and

external relations as well as land use changes.
7.1. Livelihoods

In an effort to address local people’s livelihood insecurity, ECOA implemented an alternative
employment program in which APA residents were compensated for producing seedlings to be
planted in restoration areas. This initiative aimed to provide short-term employment while

encouraging community participation in the restoration project.

By employing local fishers in the seedlings programme, this resulted in the loss of their
government subsidy, Bolsa Familia (equivalent to two thirds of the Brazilian minimum wage),
with participants reporting “they went to work with [ECOA], they lost insurance” (115, M). This
“brought complications and affected the relationship” (115, M) between the community and
ECOA. What had previously been a positive relationship with mutual benefits had now resulted
in the community being distrustful of ECOA and their projects, as one fisherman reflected “/ had
to sign a document and lost my fishing insurance [Bolsa Familia]. So, the guy comes here to do a
project to do harm” (115, M). The loss of Bolsa Familia affected not only the community’s
relationship with ECOA but also their relationship with the state as they “lost the government
assistance because of a few days of work” (111, M). Participants discussed the impact, “it harmed
the fishermen, they lost more than they gained” (114, M), heightening existing inequalities

between stakeholders within the APA and affecting participants’ material well-being.

Further eroding trust was the delay in the transfer of funds from FUNBIO, the project’s main
funder. As one ECOA employee discussed, "there was a setback in the transfer of funds from
FUNBIO, so there was a delay. All the actions that were supposed to take place were paralysed
for a while” (ECOA 12, M). Due to these issues with the funder, community members weren’t paid
for their seedlings and seedlings were later sourced from a nearby city, causing frustration and

disillusionment amongst the community, as “there are many promises from the projects, we are
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exhausted of getting nothing” (115, M). Participants described how “a lot of people lost money,”

(124, M) and how “it's taking advantage of simple and humble people” (110, M).

Through seedlings, the intricate connection between social and ecological goals is highlighted, as
the inability to engage community members in the project's maintenance adversely affected
ecological project objectives. An ECOA employee explained “there was planting of seedlings and
after you plant you have to do maintenance and we were not able to do it in the necessary time”
(ECOA 12, M). This has further impacted the long-term sustainability of this and future projects in
the area, due to the lack of willingness of members to partake in this project, and future projects
moving forward, “we have to try to bring the population together, but it's very difficult because
of all the things | mentioned, especially the [Bolsa Familia] issue, so they don't commit to the
project when the activities are going on” (ECOA 12, M). This is likely to have long term impacts
on meaningful stakeholder engagement and conservation outcomes in the APA. Community
members confirmed this, citing how “people are already disinterested, discouraged with lies”
(1120, M), with one woman elaborating “/ made so many seedlings! | don't want [to partake]

anymore” (19, F).
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Decreased Trust in Decreased Subjective
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Figure 4. Well-being outcomes of ECOA’s alternative livelihoods programme as a response to environmental
and livelihood uncertainty.

7.2. Agency

Two aspects stood out in terms of agency: the participatory monitoring programme and the

courses held to teach local people about restoration.
7.2.1. Participatory Monitoring Programme

In order to capitalise on the community’s close relationship with their environment and utilise
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local knowledge the ECS app, Sapelli, was implemented in the project to allow the local
community to co-produce knowledge. The objective was to facilitate meaningful participation in
the project’s data collection and capitalise on the existing knowledge of the community.
However, community members who used the app reported that they didn’t know why the data
was being collected or how it was used, saying “I take the photo, but | don't keep the photo, it
goes to the application. They said that a girl would come who would need this work, so once a
month, or every 15 days, | could go there. But no one has ever come” (114, M). Extreme Citizen
Science methodology is designed to incorporate the local community in project design and the
decision making, however in this scenario it was evident that participants didn’t know why they
were collecting data. This further damaged the relationship between the community and ECOA,

as participants reported feeling marginalised in the data collection process.
7.2.2. Courses

In addition to implementing Sapelli, ECOA also aimed to ensure the sustainability of restoration
projects by offering courses on topics including restoration, participatory monitoring, seed
storage and seedling production. For restoration, participants explored the concept's meaning,
the process, its timing, key techniques, and their stages: planning, execution, and monitoring
(Aristides, 2021a). The project contributed to knowledge production, and members discussed the
advantages it brought to the project and their well-being, “I learned a lot, | learned to live better
with nature” (114, M) and “[my husband] used to destroy things and today he takes care of them!
I made him do a course so that he could see how to treat nature and see the benefits it gives him”
(124, F). As the project integrated knowledge provision with active restoration, it empowered the
community to have stewardship over their environment, “it teaches about legislation and the
preservation of the environment” (112, F). Members reported that “the restoration improved a
lot, including people's care” (113, F) and “the knowledge that came is about care and awareness

of what you can do” (115, M).

Restoration, through knowledge provision around conservation, has positively impacted the
community’s subjective well-being by enhancing their perception of CES including pride and

aesthetic value. Participants discussed how restoration has increased “the thought of wanting to
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improve even more here, to restore more of the environment here” (16, M). Aesthetic values play
a crucial role in defining a sense of place for residents and in preserving their mental and physical
well-being. When discussing the impacts of restoration, a local woman discussed how the project
impacted her value in the environment, stating “/ started to observe more. | feel proud that I live
here” (I8, F). Participants spoke of the beauty of the Pantanal and how their connection to the
region has been strengthened, “when | walk in the forest, | feel such strong energy coming from
nature, so | am there to preserve and care for it” (119, F). They referred to the APA as “our heart,
that is everything, that is where we feel we belong” (119, F). The largest source of pride came
from living in an area of rich biodiversity, and the perception that restoration will help support
this, as one resident explained “the other day a tapir passed by our house with cubs, and | hope
to see many more” (117, M). When asked what makes them happy and feel fulfilled six out of 22
participants mentioned the biodiversity that could be seen around the APA. There is a shared
interest in protecting the ecosystem to support biodiversity, with participants stating, “we have
a duty to take care of our area” (119, F). Residents illuminated the link between their subjective
well-being and their environment, as one participant summarised “it is nature that brings
happiness, just being here looking at this river!” (14, M). They expressed how, after restoration,
“I live my life for nature now, | don't gain anything, just the pleasure of seeing it beautiful” (114,

M).

Discussions with community members involved in restoration reveals that the project has
deepened the community’s connection with the environment and, therefore, their confidence in
the future through sense of place. Participants discussed how “the environment means
everything to us, right! We have to preserve it” (112, M) and “thinking about the future, | plant
not only for me, in the future others will enjoy all this, this has changed the way | see it” (113, F).
The project has been instrumental in this shift in perspective, with members feeling empowered
through the ability to secure their own future, discussing how “the knowledge that came is about
care and awareness of what you can do” (115, M). The community not only wishes to conserve
their environment, but also wish to pass on these educational experiences to future generations;
explaining “I want to pass on to my children what | experienced there, and they know it. It is my
life” (119, F) and “I would like future generations to see the birds, the diversity, and many things
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that we are amazed at” (110, M).

The impact of the courses is particularly evident in the community's opinion on a key restoration
strategy: the removal of the invasive species Leucaena. This represents the loss of a key resource
for people in the APA. The community uses Leucaena for firewood, which questionnaire data
revealed to be the second most utilised natural resource after medicinal plants in the APA. This
is tied to their cultural identity as a traditional community, with one resident explaining “we don't
want the tradition of the wood cooker in the house to die, the Pantaneiro lives off the wood
cooker, so when we cut down the Leucaena and see the tree there, it hurts, because we don't
want to cut any, but it is invasive in the Pantanal” (119, F). Some community members also
mentioned its use as a natural medicine, “Leucaena is a medicine, it was a medicine for covid”
(118, F). Despite its usage, through educational courses, the community has become aware of its
ecological impacts and supports its removal, saying “before people moved it, it was all around
normal. It made a beautiful shade. Now it has spread without control. That's very wrong” (110,
M). Furthermore, not only has the community become aware of the tree's adverse environmental
effects, but they also have opinions on its removal. One participant discussed how “it is an
invasive plant, but there is a mistake in the way they are conducting this process, they are not
weeding it, they are making it sprout this way they are doing” (112, M). The community’s
commitment to their environment is illuminated through Leucena, as it reveals how the
community prioritises ecosystem's health over individual ES, utilising their own knowledge to aid
restoration goals.
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well-being

Increased CES (Pride
and Sense of Place)

Increased connection
with the environment

Restoration Training Provision of Decreased

Courses Knowledge Provisioning Decreased material
Ecosystem Services well-being
(Removal of Leucaena)

Empowerment in

long-term Increased confidence Increased subjective

conservation in the future well-being
strategies

Figure 5. Well-being outcomes of ECOA’s restoration training courses
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7.3. Decision making

Although the project was successful in providing residents with the knowledge of restoration
strategies, it is an important indicator of relational well-being that the community feels as though
they have power and agency in order to utilise this knowledge and that their opinions will be
heard. Quantitative analysis revealed mixed opinions over involvement in decision making. Of
the nineteen APA households surveyed, 52.6% reported that they feel involved in decision
making in the APA, however when asked during a participatory mapping exercise, 71.4% of
participants reported that they felt as though they had the power to influence decision making
within the project specifically. In conversations with community members, they emphasised the
positive impact of these interactions, noting “[the meetings] have a positive impact, we talk a lot.
| feel welcome when they ask me for information” (11, M) and “I believe that yes, | am able to
influence yes, and | feel heard too” (114, F). This suggests that while some community members
don't feel agency in their daily lives, the project was largely successful in incorporating them into

decision making.

7.4. Gender

When understanding the impacts of restoration on the community, | aimed to capture the
experiences of different stakeholders. As women are routinely marginalised in conservation

interventions, capturing their experiences and opinions was integral to this goal.

7.4.1. Autonomy

Previously, the community of the APA has grappled with entrenched gender roles and conflict
due to the culture of “machismo,” as an ECOA employee informed me. This cultural context has
posed challenges in engaging women in development efforts, as he explained, “ECOA already had
this relationship with the women there in the APA and this bothered some of the men there, so

there were scenes of verbal aggression” (ECOA 12, M).

To understand the autonomy of women in the APA, quantitative data was collected on women’s

ability to earn and manage capital. Of the married women in the APA, 50% were engaged in
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employment alongside the household head, a further 25% were retired. In households where
women were employed, 50% of women were allowed to control their own income. An additional
25% of women not only managed their own income but the whole household's income, so in 75%
of households where women are employed, they have control over some capital. This shows that
despite a culture of machismo, previous development projects have been successful in

empowering the women of the APA.

Although previous projects have been successful in increasing female autonomy and
transforming gender roles, this project didn’t prioritise women by ensuring they participate
meaningfully in decision making, could benefit equally from the project and access natural
resources in an equitable way. Through only planting native species of trees, the project didn’t
enhance natural provisioning services provided through fruit trees or strengthen women's
financial autonomy thus didn’t impact women’s material or relational well-being. Prioritising
diverse stakeholders through accounting for the different ecosystem services stakeholders value
in turn may have encouraged engagement in conservation through fostering women’s
connection to the environment. This can already be seen in the APA when women discuss their
livelihoods, “the orange tree | didn't care to plant because it was only for bait, now | make sweets

and | like to plant them and I also think about the future, because others will enjoy them.”
7.4.2. Differing Priorities in Restoration

When asked about the importance of various restoration strategies, women consistently ranked
planting fruit trees as the most or second-most crucial strategy, while planting native trees
received lower rankings. Women in the APA explained their choice, stating “fruit trees are what
give health to the ecosystem” (18, F) and “there is already a lot of bush here, why don't you plant
fruit?” (19, F). They also discussed other benefits of diversifying the species planted, as this
strategy would not only improve their livelihood security, but they also perceived that it would
support increased biodiversity “I wish it was with fruit, right? For both people and animals, right”
(19, F) and tourism, “planting more fruit trees will attract more tourists, restoring here will bring
more people” (118, F). This view contrasted with the male residents, who prioritised the planting

of native trees. This difference in needs and priorities underscores the importance of
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incorporating diverse perspectives in restoration efforts.
7.4.3. Benefits of Prioritising Women in Restoration and Cohesion

CBC initiatives that involve women tend to yield better outcomes. This can be illustrated in the
case of the APA through the death of Dona Julia, the previous leader of the APA in January 2022.
Since her death the community has failed to unite, leaving fractions and tensions throughout.
Participants recanted that “Julia's death shook relations inside” (114, F) and “When Julia was alive,
life was much better, because she was always running after everyone” (113, F). This lack of
cohesion presented difficulties engaging with the community for restoration, with an ECOA
project manager revealing “we have difficulty in using their labour force for several reasons,

interactions between them for example” (ECOA 12, M).

Despite the community's perceived lack of cohesion in recent years, the restoration project has
fostered unity and strengthened the connections within the community, through mutual
participation and shared goals. Participants explained, “I think more united! The project helped
with that” (17, M). They reported that the project “changed the connection too. From the moment
you work with them collectively, you get to know people as they are” (119, F) and “people have
started to get together more. Nowadays | see more people hugging each other as well” (17, M).
The community views this enhanced cohesion as beneficial to their subjective well-being, as one
resident summarised, “It's having unity with the community, with my neighbour, with my

children, friends, and family. | think I'm living well, yes” (17, M).

Although the community observed cohesion due to the project, this may have increased if
women’s participation has been prioritised, as the project would have benefitted from women’s
social networks. Incorporating women into decision-making in the project would have also
supported women’s social networks to facilitate information sharing, problem solving and

decision-making, positively benefiting the project’s ecological goals.
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Figure 6. Gender specific well-being outcomes of restoration

7.5. Overall evaluation of well-being

Quantitative evaluation of well-being showed interesting aspects of the drivers that dictate
peoples’ lives and, especially, the differences from other groups living in nearby settlements. The
index created showed a good quality while using a three-axis graph (r2 = 0.97, stress = 0.15)

meaning the resident's well-being was well represented through a three-dimensional graph.

Based on the three-dimensional graph, we looked at the variables in well-being that played the
most important role in the distribution of the data. We wanted to understand which variables of
well-being pushed the index created to one or the other side of the graph. Here, however, | first
represent these results through a 2-dimensional graph in order to facilitate the visualisation of
the data. The analysis showed that the most important roles in people’s well-being were security
and confidence in the future (WellB3), support from state (WellB14) and support from NGOs
(WellB15), supporting the themes discovered through qualitative analysis. Firstly, the data
reveals how both the NGO, through the ecosystem restoration project, and the state, with the
regulations on use and access to resources in the APA, are important drivers of people’s lives.
Also, confidence in the future (focused on the sense of place) stood out in the qualitative analysis

as a fundamental aspect of people’s lives.

The results revealed that people living in the APA have different well-being from those living in
the nearby settlement. Analysis showed that the index created based on the indicators of well-
being is significantly (p=0.004) different between the APA dwellers and with the settlement. The

3-D graph clearly displays this separation.
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people’s well-being. The arrows are the role played by each variable analysed.

® APA
® Settlement

Qo
2 4
m Q9
& % o
= o ~
N 5]
o, ® °
” | @ ®
% J'.O
o
\06 (@] “ .\‘ @
@ )
s o ® e
Q‘ < ‘\
o N |
o o
° g S 0oe | o S: i 8
I o ¥ o
Yos,  Tee 8
NMDS2

Figure 8: The graph shows a 3-D representation of the index created to represent peoples' well-being. Each
point in the graph is a household. In red are the households located in the APA and in blue are those located
outside the APA.
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Chapter 8 - Discussion

This study aimed to examine the impact of community-based ecosystem restoration on the
subjective, material, and relational well-being of a traditional riverine community in the APA.
Understanding the impacts of restoration on local stakeholders can illuminate motivations and
barriers to participation, therefore informing more equitable and sustainable conservation
strategies. Through well-being, the heterogeneous nature of communities can be understood, as
defined by communities themselves, thus moving beyond the perception of participation as a

form of 'tyranny’.

8.1. “Living well is the way I live here” (111, M)

Through exploring the community’s interactions with their environment, my results revealed the
extent to which residents' needs and identities are interwoven with the APA. The community
depend on natural resources for their livelihoods, food security and health therefore ecosystem

change directly impacts their material well-being.

Due to the community’s high dependence on natural resources, the impacts of ecosystem change
through restoration have a high potential to greatly impact their well-being, both positively and
negatively (Fedele et al, 2021). Ecological changes in restoration negatively impacted residents’
material well-being through the removal of Leucaena and by only planting native species, it failed
to empower women, a key indicator of relational well-being. However, dynamics between
different actors are also an important aspect of well-being and therefore the impacts of
interventions on relationships and existing power dynamics must also be examined. Although the
project damaged subjective well-being through decreasing the community’s trust in ECOA,
involvement in decision-making seemed to repair this trust. Training courses provided increased
subjective well-being by increasing confidence in the future and pride. Overall, the project
increased subjective well-being through increased cohesion within the community and relational

well-being through giving them a voice within the project.
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My results highlight the interrelated nature of well-being impacts. Through their complexity, they
emphasise the difficulty of capturing the nuances of well-being within a short timeframe, and

therefore the importance of using locally determined indicators.

Table 1. summarises the well-being outcomes impacted through the project, as revealed through qualitative
analysis.

Well-being Dimension Outcome Impact
Material Well-being Access to goods Decreased through removal of
Leucena
Livelihood security Decreased through the livelihoods
programme

No impact on women’s livelihoods

Relational Well-being Voice heard Increased through perceived
involvement in decision making

Female empowerment | No impact

Subjective Well-being Trust in institutions Decreased through the livelihoods
programme
Increased through enabling voice
heard
Confidence in the Increased through CES provision
future

8.2. Linking Well-Being to Barriers in Participation and Sustainability

Foucault emphasised how action and intention often produce unintended consequences,
through interactions with other actions and forces (Dreyfus & Rabinow, 2014, West, 2006).
Anticipated benefits of restoration do not always trickle down to local communities. The failed
livelihoods programme illustrates the importance of attending to power structures in community

restoration. Whilst the programme aimed to increase material well-being through livelihood
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security, like many "win-win" conservation projects, it failed to consider different capacities
within the local population and how they utilise the area (Masterson et al., 2019b). Impacts were
highly heterogeneous (Lofqvist et al, 2023). The project not only failed to provide benefits but
also resulted in a loss of income and structural support through Bolsa Familia for fishermen. By
reproducing power dynamics, the project further marginalised already vulnerable groups,
exacerbating existing inequalities within the APA. As the rules still represent the decisions of
external actors rather than local ones, through the project's conformation to bureaucratic
regulations developed by the state funder FUNBIO, local actors were merely co-opted into

decisions made by the state (Bixler et al, 2015, Mahajan & Daw, 2016).

Failing to account for livelihood considerations and the wider socioeconomic context reduces the
adoption and longevity of restoration interventions (Lofqvist et al, 2023). By providing short term
employment, ignoring the community’s cultural ties to their environment through fishing, the
initiative didn't produce long term benefits for the community’s well-being. Interventions which
don’t attend to local livelihood incentives have been shown to be ineffective by Coleman et al
(2021), as communities don’t engage with culturally distant livelihoods, thus impacting the
interventions sustainability. Negative impacts on well-being can erode local support and
therefore jeopardise environmental outcomes, as evidenced through the local community’s

reluctance to participate in future restoration efforts (Woodhouse et al, 2015).

My results further illustrate how understanding different forms of capital are instrumental when
assessing changes in well-being through ecosystem restoration. ES do not flow directly from
natural capital to human well-being; they are mediated through the presence of human, social
and built capital (Costanza et al, 2014). The restoration project improved the community’s social
capital through community cohesion and human capital through the provision of knowledge
within training courses. These increased capabilities improved the community’s access to ES,
particularly CES, as shown through participants discussing increased perceptions of pride and
care after taking part in the training courses and active restoration. In turn, through a

strengthened sense of place, participants' confidence in envisioning a future within the APA
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improved, which quantitative analysis revealed to be a significant driver of well-being (Masterson

et al, 2017, Tuan, 1977).

Andersson et al. (2007) showed that a heightened sense of place is linked to stronger protective
norms and greater local ecological knowledge. This underscores the potential of harnessing an
individual's emotional attachment to their surroundings as a motivating factor for long-term
stewardship strategies (Chapin and Knapp, 2015). Stewardship can be defined as the “actions
taken by individuals, groups or networks of actors, with various motivations and levels of
capacity, to protect, care for or responsibly use the environment in pursuit of environmental
and/or social outcomes in diverse social—ecological contexts” (Church et al, 2023). My results
support Chapin and Knapp (2015)’s argument that stewardship can be fostered by place
attachments, which are produced by experiences filtered through identity and social context.
This aligns with the growing body of work suggesting that paying attention to improving local
peoples’ well-being, particularly in small rural communities, can enhance sustainability of
interventions because individuals can and do act as stewards over the natural resources that
contribute towards their well-being (Wali et al, 2017). The importance of benefits conferred
through stewardship to achieve restoration through community engagement has been well
documented. For example, Wood et al (2017) found that engaging surrounding communities to
build long-term stewardship is the most important factor in determining the overall success of

restoration projects.

A central aim of community-based restoration is democratising decision making (Agrawal &
Gibson, 1999). This research has illuminated the importance of ensuring that community
members perceive their agency within decision-making processes, as agency is a key factor in
ensuring participants can act upon their local knowledge. ECS methodology has emerged as a
framework to incorporate local knowledge systems into research and allow communities to co-
create. Whilst Sapelli was incorporated into the project to do this, participant’s testimonials
showed that in reality the tool perpetuated existing power dynamics between the researchers
and local communities. However, discussions with the wider community revealed that the
community does feel incorporated into decision making by ECOA. This is likely due to the

empowerment through knowledge provision, enabling the community to act upon their
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stewardship behaviours.

Despite this, it is clear that there is still a need for more meaningful engagement with key
stakeholders. Through discussions with women, this study illuminated the trade-offs between
different interests and actors in well-being (Fortnam et al, 2019, Lofqvist et al, 2023). The women
of the APA perceive and value different ES to men (Martin-Lépez et al, 2012). Accounting for
differences in land use and incorporating opinions of diverse groups into the planning stages,
such as women'’s preference for agroforestry-based restoration, would have led to better well-
being and restoration outcomes, as previous studies have shown (Wells et al, 2020). The success
of implementing agroforestry alongside natural forest regeneration has previously been
illustrated by de Souza et al (2016) in the Brazilian Atlantic Forest. The project enhanced
biodiversity and re-established forest cover whilst benefiting local communities through the

provision of crops and forestry products that have market and cultural value.

Whilst women play a crucial role in biodiversity conservation, they often face exclusion from
decision-making processes and the sharing of conservation benefits (Woodhouse et al, 2022). In
order to deliver on the promises of CBC to accurately represent community knowledge, interests
and needs, prioritising the involvement and leadership of women across levels of decision making
is crucial (Woodhouse et al., 2022). Furthermore, CBC initiatives that meaningfully involve
women tend to foster solidarity and collaboration as shown through the previous cohesion under
a female leader, increasing social capital and therefore the dissemination of knowledge (Kaeser
et al, 2018, Woodhouse et al, 2022). As discussed, the success of conservation initiatives often
hinges on the meaningful engagement and empowerment of diverse stakeholders. When
initiatives fail to incorporate women, they risk falling short of their goals (Masterson et al.,

2019b).

Gomez (2022) found that the participation of local communities in all stages of restoration was
fundamental to promoting an integrated and sustainable socio-ecosystem process and fostering
greater awareness. Projects need to utilise local knowledge, but this should be through
incorporating the community into the planning phase to encourage long term participation. The
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APA community’s close relationship with their environment, stewardship behaviours and
knowledge of restoration strategies, including agroforestry, emphasises the value of their

contribution.
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Figure 9. adapted from Herndndez-Blanco et al (2022). The role of restoration in socio-ecological systems to
produce healthy ecosystems, through interactions with human well-being, ecosystem services and different
forms of capital. Ecosystem health can change positively or negatively under different ecosystem stewardship
schemes. This figure also denotes the role institutions and ECS play within this system, producing stewardship
behaviours through the dissemination of local knowledge and increased agency.

8.3. Recommendations

8.3.1. Towards a Biocultural Well-Being Approach for Ecosystem Restoration

As discussed by Bixler et al (2015), theories of participatory governance should be less
generalised and instead grounded within place-based institutional and environmental histories.

A human well-being framework offers a potentially powerful approach to incorporating goals
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associated with diverse values into the decision-making process, which can also aid in building
political support and mobilising funding (Beauchamp et al, 2018). This is particularly relevant in
the Global South where there are high rates of biodiversity loss and poverty in areas which are

restoration targets (Masterson et al, 2019a, Strassburg et al, 2020).

This dissertation contributes to the literature emphasising the need for context-specific
indicators of well-being for restoration interventions. Focusing solely on regional or global scales
when developing well-being or resource evaluations may overlook critical indicators vital for local
systems, such as knowledge systems and place-based values (Sterling et al, 2019). Incorporating
a ‘biocultural’ approach, which builds on “place-based cultural perspectives — encompassing
values, knowledges, and needs — and recognise feedbacks between ecological state and human
well-being” into the planning stages of restoration projects may inform decisions to ensure
projects work within the existing capabilities of the local community (Wali et al, 2017, Sterling et
al, 2019:5). As biocultural approaches recognise linkages between ecosystems and human well-
being and include cultural viewpoints such as knowledges, values and needs, they explicitly build
upon local knowledge systems (Sterling et al. 2017). Within community-based projects, a
biocultural well-being approach holds the promise of illuminating the interconnections and
motivating factors behind behaviour that may be overlooked by an external framing of a system,
allowing for a complex, holistic understanding of socio-ecological systems (Sterling et al, 2019).
Wali et al (2017) proposed using an assets-based approach to conservation and human well-being
that operates within a biocultural framework, as it creates a cycle of empowerment. Through
improving capabilities and autonomy, it can guide communities towards stewardship behaviour

and the long-term sustainability of conservation initiatives (Wali et al, 2017, Burke et al, 2023).

Biocultural perspectives applied to this case study in the planning process of the project may
have illuminated the role agroforestry could play in incorporating different stakeholders into
restoration and the risk of perpetuating power dynamics through short term culturally distant
livelihoods. Through the integration of biocultural well-being indicators alongside objective data,

policy makers can develop restoration programs more holistically (Choksi et al, 2023).
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Chapter 9 - Conclusion

At the global level, there have been few studies investigating how feedbacks and interactions
between ES and well-being contribute towards the longevity of ecosystem restoration, with a
significant research gap in the Global South (Masterson et al, 2019a). As 1.2 billion people in
tropical countries are dependent on natural resources to meet their basic needs, with many more
deriving benefits from ecosystems, neglecting local value and land use in restoration will likely

impact a substantial number of people (Lofqvist et al, 2023).

My study has explored how implementing community-based ecosystem restoration is a complex
task, which may yield unexpected outcomes. The well-being of a community cannot be separated
from the health of its environment; they are inextricably linked. Restorative actions have the
potential to both harm and heal, and their impacts resonate across material, relational, and

subjective dimensions of well-being.

Understanding these dynamics necessitates a holistic approach that recognizes the
interconnectedness of ecological and human systems. Ecosystem restoration efforts should not
operate in isolation but should be integrated into the fabric of community life. This requires
careful consideration of local knowledge, values, and needs, as well as meaningful engagement
with all community members, particularly women who often bear unique perspectives (Lofqvist

et al, 2023).

Institutions play a crucial role in the success of projects, reflecting power relations, and
influencing the power between different social groups (Mahajan & Daw, 2016). As Berkes
(2004:628) said, “communities don’t conserve... at least, they do not act as simple, isolated
agents. Rather, they are embedded in larger systems, and they respond to pressures and
incentives.” Community restoration projects exist within complex social-ecological systems and

are affected by dynamics on multiple scales (Masterson et al, 2019a). Initiatives must be designed
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to empower communities, ensuring their agency in decision-making processes. ECS
methodologies, while valuable, must be implemented with sensitivity to power dynamics to

avoid perpetuating existing inequalities.

This dissertation recommends the adoption of a biocultural well-being approach in restoration
planning—a framework that acknowledges the intricate interplay between ecosystems and
human well-being, incorporating local values, knowledge systems, and needs. Such an approach
aligns restoration efforts with the existing capabilities and aspirations of the community,

promoting equity, empowerment, and long-term sustainability.
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Appendix 1 - Community Interview Guide

Name:

Profession:

How long have you lived in the Baia Negra APA?
Level of education:

Restoration

1. Do you participate in restoration activities in the region? If yes, how? If yes, how did you get
involved in the activity?

2. In the future would you be more or less involved in restoration? - why?

Perceptions on restoration activities

3. What does the word "restoration" mean to you?

4. Do you think restoration is important for the APA? Why do you think so?

5. Do you think that the restoration project should be expanded? Why?

6. Do you think the restoration of the Baia Negra APA brings benefits to the local communities?

Please explain the benefits.

Ecosystem Services

7. What are the resources that come from nature that you use in your daily life?
8. Can you think of other things that nature gives you?
9. Do you think any of these services have changed in the last five years? Do you think the

restoration activities in the area have affected them?
10. Where do you usually go within the APA that is important for your daily life, and how do you use

this place?

11. Do you think that the construction of the APA headquarters was important for the community?
Is there a place where you can meet and talk about APA issues?

12. Are there any places that are important for the sense of belonging to the community? How did
they become important?

13. Could you name some of the things related to the previous questions that have great
importance for you and the community? Why is it important? Has it changed over time?

14. Can you give me an example of something you learned while living in the Baia Negra APA?

15. Are there specific experiences associated with this environment that you hope your children

and/or young people from your community will live through? What are these experiences and what
makes them important to share with future generations?

Well-Being

What brings you happiness or helps you feel fulfilled? List everything that comes to your mind.
How would you define "living well" for a person?

What do you think you need to have in order to live well in the APA Baia Negra?

Do you think that life in your community is getting better or worse? Why or why not?

What do you think a healthy ecosystem looks like? Do you have an example to give?

Do you think that the health of the Baia Negra APA and your own well-being are connected in
any way? If yes, how do you know they are connected? How strong is that connection?

NoukDdNE
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Restoration

9. What do you think of the restoration activities in the region? Do you think they are beneficial?
10. What changes have you noticed in the environment since the restoration activities started? Are
these changes positive or negative?

12. Do you know about Leucena? Does Leucena have any uses? What are your views on Leucena?
13. Do you think your well-being has changed in the last 5 years? How? Do you think the restoration
has impacted this?

15. Do you think that, in the last five years, the community is more united or less united? Has the
restoration project affected this?

16. How has the area restoration project affected the way that you use the environment?

17. Do you think that in the last 2-3 years the way you live have changed? Do you think that the
restoration has affected this?

18. Has the restoration affected your relationship with the community? Has it changed how
connected you feel to your community? Do you think other people in the community feel the same
way?

20. Have you noticed if there are any conflicts between the community and restoration activities in
the area? If yes, have they been resolved and how?

21. What do you expect to get back from the restoration activities? How do you expect it to impact
you?

22. Has the participation in the restoration affected the way you see the APA Baia Negra and the
environment? If yes, how?

24, Are there other things that you feel benefit you as a result of participating in restorative
activities, things that are important but not just about what you receive physically?
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Appendix 2 - ECOA/Government Interview Guide

1. What is your role within ECOA/other institution? How long have you worked within this role?

2. How are you involved in the restoration project? What are your responsibilities?

3. Could you explain the main goals of the project? Have these been achieved thus far? If not, what
in your opinion have been the main barriers to this?

4, What do you understand by a ‘community-based’ project? Which criteria does a project need to
meet to be considered community based?

5. Were you involved in the decision making of which areas are restored? Who was involved? How
do you think this process could be improved in the future?

6. Can you describe some of the current issues faced in the community, and how restoration has
impacted these? Has the project directly addressed any community needs?

7. | understand that part of this project involved cutting down Leucena trees in the area. How has
this impacted the community?

8. Could you explain how Sapelli was implemented in the project? Do you think it was a useful
strategy? Do you think it helped people to engage with the project?

9. Were any other strategies implemented to integrate community participation in the design and
decision making of this restoration project?

10. In your opinion, what are some potential benefits or drawbacks to the community in engaging in
restoration efforts?

11. Have there been any conflicts between restoration efforts and the community? If so, what were
these and how were they addressed?

12. Do you think there are any ways in which community involvement in the project could have
been improved? How?

13. Are there any specific community needs or priorities that should be considered when designing

restoration projects?
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Appendix 3 - Questionnaire

Please tell us about all of the members of your household.

Name Age Gender Relationship to
household head | Level [record if | status

Education Employment

still enrolled in
school]

Occupation

In the last 5 years - has anybody left your household?

Name When

Circumstances

1. Material

Is the house on stilts or on the ground?

Wall Material [1Wood
[1Brick
[1Bamboo
[1Clay

Roof material []Straw

[]

Number of rooms in the house

Does the house have the following -

Bathroom [how many?]

TV [does it work?]

TV antenna [does it work?]

Fan [how many?]

Mosquito Net [what is the quality? (1-very
punctured, 2 -in good condition with some holes, 3-
excellent condition)

Hammock [how many?]

Mattress [how many?]

Table [how many?]

Wooden benches [how many?]

Wooden chairs [how many?]
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Plastic chair [how many?]

Radio [how many, do they work?]

Sound box [type and how many?]

Computer [how many, do they work?]

Tablet [how many, do they work?]

Telephone cell phone [how many, do they work?]

Generator [type, does it work?]

Battery [how many?]

Chainsaw

Brushcutter [how many, type?]

Freezer

Motor pump

Ax [how many?]

Hoe [how many?]

Machete [how many?]

Estrovenga [how many?]

Handsaw [how many?]

Stove [how many? does it work?]

Cylinder [how many?]

Wood Stove [does it work?]

Pressure cooker [how many?]

Number of boats owned by the household [types,
sizes, quantities, length]

Number of people of board

Number of livestock owned Horse
Cows
Pigs
Hens

Fishing Equipment owned [if owned, how many?] Tarrafa

Branch Hook

Tuvira Screen

Bucket for storing bait

Windlass

List all the sources of income received last month.

Which were the largest sources of income?
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Who manages the household income?

[ 1 All earnings went into a common pot

[ ] Everyone kept and managed his/her own earnings
[ 1 Allincome is given to household head to manage
[1Allincome is given to household head’s spouse to
manage

[ 1 Other (please specify)

How satisfied are you with this arrangement?
[Ask both the household head and their spouse —
record separate answers]

[ ] Very satisfied
[ ] Satisfied
[ 1 Not satisfied

On a scale from 1-3, how adequate was last month’s
household income? (1- more than adequate, 2 — just
adequate, 3 — not adequate).

On a scale from 1-5, how does last month’s income
compare with a typical monthly income for your
household? (1 — well above average, 2 - more than
average, 3 — average, 4 - less than average, 5 - well
below average)

Compared to others in the community would you say
you are

[ 1 The richest in the community

[ 1 Amongst the richest in the community

[ 1 Richer than most households in the community
[ 1 About average in the community

[ 1A little poorer than most households in the
community

[ 1 Amongst the poorest in the community

[1The poorest in the community

Goods and Services

For the following goods and services, please indicate your access to each from 1 to 5 (1- do not have access to it, 5

— have full access to it).

Access

Clean Water

Sanitation

Electricity

Transport

79



2. Resources

Size of the plot of land used by the household

Percentage of land used for agriculture [growing
crops]

Is the land (please select one option)

[1Owned

[ 1 Partially owned
[1Rented

[] Leased from the state
[ ] Other (please specify)

How many times in the last week did you collect the
following natural resources? [for each please add a
number between 1-7]

Fish ( )

Fruit ( )
Firewood ( )
Bushmeat ( )
Medicinal Plants ( )

In the last week have you used water bodies (rivers,
ponds, lakes, etc.) for any of the following

[Tick all that apply]

[1For drinking

[]1For irrigation

[ ] For fishing

[ ] For other household use

In the last week have you used trees for any of the
following

[Tick all that apply]

[ ] For timber
[] For firewood
[] For fruit

[ ] For other products (sap, leaves, roots etc)

Food Security

Last month, was most of the meat consumed in your
household bought or caught/harvested?

Last month, was most of the fish consumed in your
household bought or caught/harvested?

Last month, was most of the fruit and crops
consumed in your household bought or
caught/harvested?

In the past four weeks, have your family members (0 = Never, 1 = Rarely, 2 = Sometimes, 3 = Often)

eaten a smaller meal than you felt you needed?

eaten fewer meals in a day?

had no food of any kind to eat in your household at
least once?

gone to sleep at night hungry?

gone a whole day and night without eating?
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3. Health

On a scale of 1-6, would you say your family as a
whole is in good health?

(1 - strongly agree, 2 — agree, 3 — somewhat agree, 4
—somewhat disagree, 5 — disagree, 6 — strongly
disagree).

How many instances of poor health has your family
experienced in the last year? [number/never/all the
time]

How long on average do these last? [number of

days/months]

4. Social Relations

On a scale of 1-5, how connected do you feel to the
community?

(1 - very connected, 2 - somewhat connected, 3 -
neither connected nor disconnected, 4 - somewhat
disconnected, 5- extremely disconnected)

How may community meetings have you attended in
the last year?

Are you a member of any cubs, social groups or
WhatsApp groups within the community? If so how
many?

On a scale of 1-5, how connected do you feel to the
nearest city?

(1 - very connected, 2 - somewhat connected, 3 -
neither connected nor disconnected, 4 - somewhat
disconnected, 5- extremely disconnected)

5. Subjective Wellbeing

On a scale of 1-5, how happy would you say you are?
(1 - very happy, 2 — happy, 3 — neither happy nor
unhappy, 4 - unhappy, 5 — extremely unhappy)

On a scale of 1-5, how happy are you with your
occupation?

If you wish to change occupation, are you able?

[1Yes
[1No
[1Unsure

Please rank each of the following statements on a scale
somewhat agree, 4 — somewhat disagree, 5 — disagree,

from 1- 6 (1 being strongly agree, 2 — agree, 3 —
6 — strongly disagree).

‘In 10 years, | will still be living in the same way in the
APA Baia Negra/settlement’

‘In most ways my life is close to my ideal’
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‘The conditions of my life are excellent’

‘l am satisfied with my life’

‘So far | have gotten the important things | want in
life’

‘If I could live my life over, | would change almost
nothing’

‘I feel involved in decision making for the APA’

On a scale from 1-3, how do you find... (1- more than adequate, 2 — just adequate, 3 — not adequate).

The health care your family receives

Your children’s education

The suitability of your house

Support from the state

Support from local NGOs
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