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Abstract

The purpose of this study is to better understand how different local actors in Arenas' on the
Talamancan coast in Costa Rica can work together and contribute to forms of more
sustainable resource management. The study shows that local actors understand sustainable
development as the restoration of relationships to the coral reefs. It is shown that the issue of
coral reef restoration can be linked to a larger discourse of knowledge, in particular regarding
what kinds of knowledge projects are based on, and who receives credit from those projects.
However, the possibilities to influence and change current practices are experienced as
limited, and greater governmentality support is needed in sustainable resource management
and coral reef protection. Through participant observation and semi-structured interviews
with locally based organizations, the thesis shows that these organizations can act as a vehicle
to understand, capture and transmit local knowledge and practice in terms of resource
management, as well as for enhancing understandings of human-environmental relationships
connected to the specific socio-ecological patterns in Arenas. An anthropological approach is
being used, through the frameworks of human-environmental relations and governmentality,

arguing that local, and place-based knowledge is critical for resource management strategies.

Keywords Human-environmental relations, Governmentality, Place-based knowledge,

Sustainability, TEK, Costa Rica
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1. Introduction

In the last couple of years a huge decline of coral reef cover has been noticed, where
particularly the Caribbean coast has suffered massive losses (Lirman & Schopmeyer, 2016).
The coral reef serves as areas for feeding and mating for aquatic animals, as well as
protection for big storms and waves for people located at the coast. A significant part of
individuals also depend on coral reefs for their livelihood, for instance through fishing and
tourism (Naranjo-Arriola, 2021). Costa Rica has taken action on several fronts for combating
climate change, including strategies aiming to improve its adaptive capacity in social,
environmental and economic terms. Water resources, coastal areas and marine biodiversity
are among the key components of the adaptation strategy (UN, 2013). However, Costa Rica's
dependence on tourism, with its negative environmental and social impacts, risks
undermining the work of coastal and marine restoration (Hunt et al., 2013). Likewise, local
activities such as coastal development, watershed pollution, and land-based sources of
pollution are considered a critical threat. If not urgently to be improved by a more sustainable

management, coral survival is at risk (Carlson et al., 2019).

1.1. Background

111 The Talamancan coast

In the county of Talamanca, located on the southern part of the Caribbean coast of Costa
Rica, a coastline stretches consisting of four communities. One of those, Arenas®, has been
the primary subject of this thesis since it has been where I have stayed during the time of the
fieldwork. Although, two of the other communities have also been of importance, considering
that there are national parks brought up here to protect the coral reefs. A part of the study is
therefore also based on these areas. The communities are located within 30 minutes from
each other, and are connected with one mainroad running through all of them. The beach
stretches along one side of the road, all the way through the three communities, more or less
visible due to vegetation. Although, as Palmer (2005) states, these communities are
characterized by the closeness to the sea, or even born from it. The sea is a part of the identity

and the soul of the village, and so are the reefs.

The Talamancan coast has until quite recently been characterized by small-scale production

and livelihood, but in the last 30 years, has seen a huge increase in tourism (Valverde, 2018).
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However, as a result of tourism being one of the fastest growing economic sectors in the
country (Valverde, 2018), local actors on the Talamancan coast signals of challenges due to
lack of infrastructure and urban planning, but also in terms of environmental and social
problems. Tourism capacity, water sanitation and waste management, are some of the

troubling issues, which are all connected to the matter of coral reef degradation.

1.1.2 Coral reefs and its threats

More than 60% of the world’s reefs are threatened by various local activities (Carlson et al.,
2019). Coral reef cover has in the last 30 years been seriously impacted and a significant
reduction of live corals has been seen (Cortez et al., 2009) where the Caribbean coast in
particular has seen huge losses (Lirman & Schopmeyer, 2016). This is due to, for instance,
ocean acidification, bleaching by warming, and submergence by sea-level rise (Cortez et al.,

2009).

However, corals are aquatic animals, crucial to both humans and marine life. Coral reefs are
complex and important for the underwater world in the same way as tropical rainforests are
important for life on land. They serve as sites for feeding, breeding, and mating for aquatic
animals, as well as coastal protection for people living close to the sea. Coral reefs act as
barriers to big waves and storms, but a significant part of individuals also depend on coral
reefs for their livelihood (Naranjo-Arriola, 2021). For countries like Costa Rica, where
tourism serves as a major source of income, there is conflict between tourism as a resource,
and the negative environmental impacts due to tourism. This in turn, also has social
consequences. Besides tourism (Hunt et al., 2013), coastal population growth and
unsustainable land-use practices such as agriculture (Carlson et al., 2019), are also considered
to put coral reefs at risk. Corals, which are already threatened by natural and anthropogenic
disturbances, risk getting affected worse as a result of unsustainable practices (Hunt et al.,
2013; Carlson et al., 2019). However, non-governmental, locally based organizations
[hereafter locally based] on the coast of Talamanca, are claiming that coral reefs are exposed
to serious threats, which has resulted in several organizations taking actions to protect and

manage coral reefs in a more sustainable way.



2. Aims and research questions

With the fact of declining coral reef formations, and its significant role for both humans and
aquatic animals, it is necessary to better understand how different bodies of knowledge and
stakeholders can work together to contribute to a more sustainable resource management of
coastal areas. Since several studies stress the fact of a collaborative and holistic approach as
critical for long-term marine sustainability (Aswani & Allen, 2008; Maz¢ et al., 2017; Cinner
et al., 2005), this study will focus on a collaborative approach and look into coral reef
protection and restoration from a resource management perspective. By doing fieldwork with
locally based organizations that emphasize collaboration, I want to understand how they can
act and capture local knowledge and practice in terms of resource management, as well as
understandings of human-environmental relationships. Hence, I particularly want to study
local, and place-based knowledge, in relation to resource management strategies. I will

answer the research questions stated below:

e How do locally based, non-governmental, actors perceive sustainability and
sustainable development regarding coral reef protection and restoration?

e What sustainable strategies are considered and implemented for restoring the coral
reefs and its surroundings and what are the main obstacles?

e How can local and place-based knowledge, and locally based organizations,
contribute to greater awareness around, and more sustainable management of, coral

reefs?

3. Previous research

3.1. Coastal management

A shift in coastal management has been seen in many places for the past 20 years, as
strategies have gone from science-based, with mainly scientific knowledge and advice, to
also incorporating local knowledge as a way of collaborating (Maz¢ et al., 2017). According
to Aswani & Allen (2008), conservationists and fisheries managers have been emphasizing
the importance of culturally informed management strategies regarding coral reefs. Biology
studies contribute with information about biodiversity, composition and reef health, and
ethnography on the other hand with existing maritime practices, ecological knowledge and
current resource use. The interdisciplinary approach including humans and ecology is meant

to foster a long- term socio-ecological sustainability, which can contribute to better support



management policies of reef ecosystems (Aswani & Allen, 2008). Likewise, Cinner et al.
(2005) advocates for incorporating management strategies in line with local socioeconomic
circumstances and engaging with the local needs and goals of the community. By taking into
account the cultural context of the community, Cinner et al. (2005) holds that this may

enhance support and consequently promote reef conservation.

Further, Stonich (2005) investigates how to incorporate a community-based tourism
development and conservation in tourist destinations with fragile environments. The
recommendations brought from the study proposes an increased anthropological participation
in issues regarding community-based conservation and development. More specifically, the
study shows that conservation strategies need to involve a political ecological analysis, which
could illuminate different stakeholders motives and behaviors, local use of resources,
potential conflicts and power dynamics. Stonich (2005) emphasizes that projects without

community participation tend to be inefficient, inequitable, and short-lived.

3.2 Nature-culture relations and coral reefs

It has been discussed within anthropology that the dualistic nature-culture perceptions and
ways of seeing ourselves as separated in relation to the environment, is threatening life on
earth and all species. The perception of human superiority results in exploitative and abusive
relationships towards the environment (Gibson & Venkateswar, 2015; Bauer & Ellis, 2018.).
Evernden (1993) claims that we need to start questioning our relationship to nature and our
view of what is human and non-human (Evernden, 1993). De la Cadena & Blaser (2018)
emphasizes that the hegemonic opinion is that nature is, publicly, only nature. And to think
otherwise, for instance that mountains or animals are other-than-human persons is considered
a cultural belief. Bonnedahl & Heikkurinen (2015) alike, problematizes the mainstream
sustainability discourse which holds an instrumental view of the world, including a strong
focus on technological solutions, and the perception that natural capital is substitutable. This
trajectory denies intrinsic values in nature. Rather, relations to the biophysical world with its
systems, processes and non-humans, must be recognized and understood (Bonnedahl &

Heikkurinen, 2015).



4. Theoretical framework

4.1 Multispecies ethnography and reciprocal relations

Located in the tension between a scholarly and political recognition of the climate crisis and
demands for change, a new branch of ethnography has developed within the anthropological
framework; multispecies ethnography (Kirksey & Helmreich, 2010). The term raises
questions of the definition of culture and species, as well as relations embossed by a
non-hierarchical, symbiotic relationship between humans and other species (Kirksey &
Helmreich, 2010). In this thesis, such a discussion will be based on Wall Kimmerer's (2013)
understanding of the phenomenon as reciprocal relations, to understand how locally based
actors perceive relationships between coral reefs and themselves, and in the long run how this

is reflected in their actions for improving the health of the coral reefs.

Wall Kimmerer (2013) questions whether restoration plans could be developed from an
understanding of multiple meanings of the physical land. This would include land being filled
with meanings such as a sustainer, as an identity, as a pharmacy, but also as a connection to
our ancestors and as moral obligations. A more holistic approach, which Wall Kimmerer
(2013) calls biocultural or reciprocal restoration, is claimed to raise the environmental quality
as a result of environmental consciousness, so that humans may care for land and land may
care for humans. In relation to multispecies ethnography, reciprocal relations treat land not as
a machine, but as a respected non-human person, which we humans have a responsibility

towards.

Since it has been pointed out within anthropology that the dualistic and separated
nature-culture perceptions towards the environment is a possible trajectory to environmental
problems, the use of Wall Kimmerer’s explanation of biocultural and reciprocal relations with
the environment, engages in activities that oppose such a separation. It also questions what
Bonnedahl & Heikkurinen (2015) problematizes, regarding the mainstream sustainability
discourse which holds a strong focus on technological solutions. Rather, Wall Kimmerer’s
(2015) discussion about restoring relationships in environmental restoration work, suggests
holistic social solutions, that in themselves can lead to changed practices and a changed

approach.



4.2. Traditional and Local Ecological Knowledge

In a similar vein as the theory described above, this paper will also focus on Traditional (local
or indigenous) Ecological Knowledge (TEK). This is described as a cumulative body of
knowledge, practices, and beliefs, evolving by adaptive processes with the environment,
sometimes gathered through generations, also involving the relationships to the surroundings
(Berkes, 2012; Singleton et al, 2013). TEK is found, for example, in many indigenous
cultures or grassroots movements for sustainability, which partly have been participants of
the study. This study aims to use TEK as a holistic body of knowledge, closely developed

with its ecological surroundings.

Berkes (2012) uses the term TEK as a description of lived knowledge or practical knowledge,
embodied through the engagement with the surroundings. Several authors advocate for
incorporating local ecological knowledge and the cultural context of a community, as it can
better support long-term socio-ecological sustainability (Aswani & Allen, 2008; Maz¢ et al.,
2017; Cinner et al, 2005). However, in discussions of TEK, it is problematized what
knowledge gets precedence and which thinkers who are considered ‘knowledgeable’, where
TEK is often downplayed and marginalized from a larger perspective (Berkes, 2012;
Bonnedahl & Heikkurinen, 2019). Tuckwell (2012) points out that science, on the other hand,

is often understood in public discourse as a universal and objective form of knowledge.

However, local ecological knowledge is important to incorporate in resource management
plans as stated, which actors can access by engaging with a place. This also relates to a
discussion about what is knowledge, and who is considered knowledgeable. This, in turn,

may affect the work and opportunities of the actors involved.

4.3 Governance and responsibility

To develop discussions about the space in which the organizations operate, this study will
make use of Ostrom’s (2014) theories, where she argues for a polycentric approach to
environmental problems. Due to the slowness in reaching global solutions for climate change
it is critical to find more effective ways of doing so (Ostrom, 2014). Ostrom (2014)
consequently argues for a multilevel approach in order to create a strong commitment, by

having multiple stakeholders at different societal levels taking responsibility for climate



change. Thus, governance at several levels, bonded together through information networks

and a shared responsibility of monitoring, could support this idea.

Costa Rica faces challenges as a country dependent on tourism, which are considered to have
increased rapidly in the last 10-20 years. And as more than 60% of the world's coral reefs are
endangered by land-based activities, which is related to coastal development and coastal
population growth (Carlson et. Al, 2019), the importance of local level solutions are
highlighted. However, by using the approach of Ostrom (2014), I will discuss how
stakeholders at different levels, jointly can take responsibility for the problems of coral reef
restoration and protection, by recognizing the potential of more shared forms of governance.
Reef conservation can be promoted by taking into account local circumstances (Cinner et al.,
2005). Therefore, it is important to understand how locally based organizations can act, be

inspired by, and capture local knowledge and practice in terms of resource management.

5. Methods and ethical considerations

As of the anthropological character of the study, the methods used consist of a qualitative and
ethnographic approach. Both participant observation and interviews have been performed, in
order to complement each other and thus create an in-depth understanding of the field. Since
the study intends to investigate how local knowledge and local actors perceive, relate to, and
perform activities for a sustainable development of coral reefs, I have chosen to engage with
different locally based actors in a town which I have given the pseudonym Arenas. Arenas is
a popular tourist destination on the Talamancan coast, known for its beaches and surfing, for
instance. Involved actors from Arenas consist of five non-governmental organizations
(NGO), one locally based resident who has been a former member in one of the
organizations, as well as organs at municipal and global level respectively (See appendix 1).
In using this multilevel approach, the ambition has been to create a holistic understanding of
possibilities and obstacles linked both to strategic efforts and resource management, but also
cooperation between actors. In my thesis, I refer to everyone who has participated in my

study, as participants.

The study was conducted over 9 weeks, more exactly 64 days in the field. The number of

participants, interviews and occasions for participant observation, has therefore been adapted
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to this time frame. To find relevant actors for the fieldwork in Costa Rica, a short request was
posted in the local community forum at Facebook, asking for participants. Through research I
found 3 organizations working in the area, but through the post I wanted to find involved
local actors who may not have the same exposure online. The response was helpful both in
finding more participants, but also confirming that those contacted were also more or less

locally perceived as relevant.

5.1 Participant observation

A large part of the fieldwork when using an anthropological approach consists of participant
observation. Thus, I took part in activities of the various organizations, and how they worked
in order to improve the coral reefs. The method of participant observation aims for the
researcher to participate in everyday life in order to gain a genuine understanding of how and
what the research participants find meaningful (DeWalt & DeWalt, 2011; Emerson et al.,
2011, Engelke, 2018). The researcher's presence in the setting contributes to the
understanding of the everyday practices that take place in the participants' lives (Ehn &
Arvastson, 2009; Emerson et al., 2011; Pink, 2012). DeWalt & DeWalt (2011) explains that
participant observation is a way to grasp tacit knowledge, which they describe as a cultural
embodied knowledge. Such knowledge is created in everyday life, and through participant
observation, one can grasp understandings of local values, patterns of practice as well as
ways of being, moving and feeling. Participant observation thus allows one to understand

non-verbal communication, which in turn shapes the way we interpret what we observe

(DeWalt & DeWalt, 2011).

The eight activities I participated in included reef cleaning, walks in national parks, beach
cleanups, reef-cleanups, workshops and performing art on the beach. Through participating in
those activities, and at the same time having informal conversations about the purposes of the
activities, I could grasp the deeper understanding of those activities and put my particular
focus of study in a wider context. Likewise, this encourages the formulation of new research
questions and hypotheses, which consequently shows how participatory observation can be

seen as both a data collection method and a tool for analysis (DeWalt & DeWalt, 2011).

11



5.2 Interviews

As a compliment to participant observation, interviews have been performed. These have
been of a semi structured character. This was a way to get close to the individual perception
of the issue in a more in-depth way. I used an interview guide (See appendix 2), but
participants' answers have been leading the conversations. This is a way of standardizing but
not structuring too much (Trost, 2010). In total, I performed seven deep interviews, one
interview during an activity and one informal conversation. For instance, the interview
questions concerned strategic execution, the importance of coral reefs and the view of
sustainable development. The interviews have also served the purpose of controlling the

insights formed through participatory observation, and vice versa (DeWalt & DeWalt, 2011).

The interviews were around 30-75 minutes long. The reason for the difference was that some
interviews were conducted with a translator and therefore took longer. The assisting
interpreter was a woman [ got in touch with through my supervisor in the country. Both of
these people come from Sweden and have lived in Costa Rica for 15-20 years. As a result,
they knew the place well and spoke Spanish fluently. For the sake of anonymity and safety
for participants, my translator signed an agreement regarding confidentiality of the
information arising during the interviews. The interviews were recorded with my phone in
consent of the participants concerned. Meetings were initiated for the most part through
contact on Facebook or on WhatsApp, but also through snowball techniques (Widerberg,
2002).

5.3 Ethical considerations

The study has been carried out with regard to the Swedish Research Council's ethical
principles as well as the American Anthropological Association's ethical methods (AAA,
2012; Vetenskapsradet, 2017). Ethical considerations are of particular importance within the
anthropological framework, taking into account the participant's confidentiality, consent and
consideration for the local context and all persons associated with it. Anonymity is crucial
since sensitive information could lead to identification of participants and places, which
possibly can result in negative consequences for the participants (Mannik & McGarry, 2017).
Consequently, real names of participants and places have been given pseudonyms instead.
Participants have not only been informed about voluntariness to participate, consent and the

opportunity to withdraw from the project, but also about the study purpose and how
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information is going to be used. Safety for participants and transparency is crucial when

conducting an anthropology study (Mannik & McGarry, 2017).

Anthropology also raises concerns regarding the discipline's colonial legacy, where
participators sometimes have been seen as passive subjects. This has been especially common
regarding development issues, where the researcher presumes a problem which she/he intends
to solve (Mannik & McGarry, 2017). Since my study has been engaged in development
issues, it has been of importance to engage in participatory and collaborative forms of
research, which actively seek respondents' input at all stages of the research process. This
also concerned keeping a reflexive approach towards my positionality. This approach can be
supportive in decentering the authority of the researcher (Mannik & McGarry, 2017). Due to
this, I have chosen to call people involved in the study participants rather than informants, as

I want to highlight the joint production of insight created through this research.

5.4 Reliability and validity

Participatory observation has the advantage of data analysis occurring within a short time
after that the data gathering is taking place. However, this cannot be seen as an automatic
validity, where for instance the selection of groups, length of the fieldwork and access to field
are issues affecting the validity (May, 2002). As of the small number of participants in my
study, and the short period of fieldwork, it is not possible to make any general conclusions
from the material. However, the study can still provide an in-depth understanding and
insights of local circumstances and perceptions of sustainable development of coral reefs in
Arenas. Accordingly, the reliability is low, but the validity is high, since I have discussed how
participants were recruited, used interviews supplemented by observations as a form of cross-
checking, as well as used full quotes from interviews, and put them in contexts I interpreted
as adequate for what the participant wanted to highlight. However, a longer time in the field
and more participants had generated a deeper understanding and greater access to the field

and participants.
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6. Results and analysis
6.1 Reciprocal relations: community engagement in coral

restoration

During the fieldwork in Costa Rica, it became clear that the coral reefs have had, and still
have, a significant importance for the town of Arenas. People are not just dependent on the
corals to make their livelihood through tourism and fishing, but also for being able to stay in
the coastal town of Arenas, due to its coastal protection. Discussion with informants thus
revealed the importance of sustainable development regarding the coral reefs of Arenas and
the fact that the reefs are shaped by the experience of interconnected relationships.
Coexistence, symbiosis and to relate harmoniously with the sea and its ecosystems, are terms
and perceptions recurring at the websites and facebook groups of the organizations I worked
with, but this is also reflected in their practical actions. Environmental relationships as the
basis for combating climate change are pointed out by Evernden (1993), as well as Wall
Kimmerer, (2013), who claims that restoring land without restoring relationships is not
sustainable in the long run. This attitude was illuminated during a meeting with a participant,

Sebastian, who works in organization 1.

I and Sebastian were walking along one of the national parks and had a conversation about
possible improvements in the park. The aim was making visitors better understand the
connection of how degradation of the reefs is related to activities that take place on land.
Sebastian holds that a combination of more proper information in the park, together with

creating a new profession for local people, would be favorable for the coral reefs:

I want to give them [people from the community] two weeks of training about everything from
fishes to crabs, invertebrates, corals and everything, so I would call them coral technicians or coral
gardeners. But what I want is to create that internal mechanism in the community in which I train
people, coral gardeners and technicians. They will give tours to the nursery site. In the nursery site
we now have planted coral trees and a platform. So this coral tree each has around 50 coral
fragments, so the local community or the local tour guides will be able to take tourists and explain
to them what is going on with the reef and that we are trying to do something about it... [...]
But...actually... The real project of restoration is the one between the community and the reefs,
not about regrowing the corals. Regrowing corals buys us time, but it's not the answer. Rather

people need to understand that what humans do has a price, and we need to give back to nature.
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Sebastian points out that a combination of technical and social solutions are needed for the
actions regarding coral reef restoration. Although, he emphasizes that the technical part is
rather a compliment for slowing down the process of degrading the reefs, as well as a way of
educating people through involvement. The restored relationships between the community
and the reefs is highlighted by Sebastian as the real restoration work, as well as the indication
of reciprocal relations of “give back to nature”. Similarly, conservation work to Rosa from
Organization 3 is “Giving back to nature in a symbiotic way of what nature gives to us. But
by a way of helping regenerate itself the way it helps us regenerate our life by giving us what

we need”. This likewise points to a reciprocal relationship between nature and humans.

In a similar vein, to carry out only technical solutions are problematized by Bonnedahl &
Heikkurinen (2015) as these solutions intend to control and change nature, instead of
changing unsustainable cultural practices and relations. It is claimed as well, that humans
need to start questioning the relationship to nature (Evernden, 1993), emphasizing
anthropocentrism as a trajectory to environmental problems (Gibson & Venkateswar, 2015;
Bauer & Ellis, 2018.). Sebastian’s intentions show how the combination of technical
solutions with the practice of restoring human and non-human relationships is important,
since it can serve as a vehicle for changing unsustainable relationships and “give back to
nature”. Thus, this also emphasizes how relationships can be expressed through commitment
and multispecies engagement. Wall Kimmerer (2013) holds that in a culture of gratitude that
also involves nature, everyone knows that gifts will follow the circle of reciprocity, and flow
back to you. In that sense, involving oneself in coral reef restoration work will circle back to

people, in terms of what the reef contributes to, to the community.

Reciprocal relations is brought up by Valeria too, who works in a municipal organ. She
explains how the system of monitoring different species in the ocean is a cooperation
between the community and the organ where she works. For instance, the municipal organ
has developed an application for civilians to be able to report, and thus help monitor certain
populations of species, but they have also established a more systematic collaboration with

the municipality for the same purpose:

We get help from the fishermen so they can keep track of what the reef looks like, how much fish
you have caught and so on. So they monitor when they are out working and fishing, they also

check how it is and then they report to this [municipal organ] authority, and in that way we help
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each other. [...] Then there are also many of those who work with tourism. So those who fish are
those who also have snorkeling trips. So they get double, they benefit from working together
with... they benefit from helping to preserve the ecosystem. They understood that it is worth
protecting the reef and these resources, both to be able to continue fishing, but also because it
provides income through tourism. They may not get the reward now, you may not get paid for this,
but it will benefit you in the long run because you live here. So this is that if you are involved in
this project now, to kind of monitor manatees or fish in a way so you don’t damage the coral

reefs... Even if you do not get paid for it, it will benefit you in the long run.

Reciprocal conditions are emphasized by Valeria, where, as Wall Kimmerer (2013) points
out, it is described as something circular that will flow back to people and can be likened to
an investment in the future. By making use of technological solutions, it also enables a
broader public to help and get involved in issues concerning coral reef restoration and
resource management. Technological solutions as a trajectory to environmental problems, as
described by Bonnedahl & Heikkurinen (2015), is therefore not necessarily the case. The
combination of social solutions, in terms of involving people and making them understand
the benefit of engagement, and technical solutions, which facilitate engagement, is
emphasized and shown to be useful. What Valeria describes, can thus be seen as an attempt to

teach and practice interconnected and reciprocal relationships.

The shortcomings of using only technical solutions are however discussed by Lucia, founder
of organization 2, who highlights the importance of prioritizing non-technical solutions. She
makes clear that it does not make sense for her to start regrowing corals if the people living in
the community do not understand the connection between their actions and its impacts, by for
instance throwing trash at the beach. During beach cleanups, she not only collects waste but
also speaks to people at the beach of the importance of taking their garbage. Besides those
cleanups, she organizes workshops for children in order to educate them. During one of the
workshops, pictures were shown for a group of children, portraying different sustainable or
unsustainable measures and objects, that either helps or affects the reefs negatively. It
illustrated for instance plastic bags in the ocean, carbon dioxide coming from cars, different
species who live in the ocean and a person throwing trash in a bin. The children, who were
instructed to imagine themselves as corals, were supposed to either duck or clap when the
pictures were shown. If they would choose the wrong thing, they got hurt and could for a start
get cured. Later on, however, they were out of the game in order to illustrate the negative

impacts of different practices. Lucia tells me later, that to be considerate with the corals for
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her means thinking that “I am a part of it, rather than this is mine [...], and I want the
community to feel that they belong to this project too because we want, we all want the corals

healthy”.

The activities performed by Lucia shows how a holistic view of coral restoration is needed in
order to perform a sustainable resource management. Not only are technical solutions down-
prioritized and a sense of belonging to nature and the reefs are highlighted, but also the view
that several different components are contributors to the degradation of coral reefs. Through
the activities of beach cleanups and workshops, unsustainable relationships towards the
environment are highlighted, through communicating the connection between action and
impact. Pictures of causal effects of pollution in the workshops, fills this purpose for instance.
Likewise are the connection between the community and the reefs emphasized, by involving
people in these activities showing negative and positive effects of human activities. Lucia
also highlights the social notion of sustainability as made up of reciprocal interconnections
between humans and non-humans. She points to the relational interconnections and the
coexistence between humans, coral and the reef, and as humans being “a part” of the reef.
Wall Kimmerer, (2013) puts forward that it is human and- non-human relationships that will
endure and sustain the restored land. Accordingly, the reconnection between people and the
environment is as critical as implementing proper hydrology or collecting contaminants (Wall
Kimmerer, 2013). Social configurations to environmental problems are thus critical for
understanding and carrying out better ways of resource management. Notions of
sustainability and its relation to coexistence is similarly brought up by Roésa, working in
organization 3. She problematizes environmental relationships embossed by an exploitative

view where humans only use the environment for their own purpose:

We have a symbiotic relationship to the environment, but when we forget that, we have a utilizing
[exploitive] one, and that the sea just gives us something. [...] And we have been so disconnected,
but everything came from the sea and looking utilizing at the sea as the provider of seafood is
problematic [...] And the ocean and the reef is a place where the small life breeds and develops, it's
also the backyard of a community that lives from the food of the ocean. Kids learn from you when
there is nothing to eat, they say the kids have to get the food of the ocean which is free. It's the
largest and wealthiest commons that we have. So the reef is the best classroom of natural science.

You can learn how to swim, biology and life, symbiotic relationship, by swimming.
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Environmental problems are pointed out by Rosa, stemming from disconnected relations to
the sea. In contrast to highlighting the community’s ability to benefit from natural resources
such as a “provider of seafood”, Rosa explains how both parties, reefs and humans, can
benefit from each other on more equal terms, by exercising caretaking relationships. The
approach of symbiotic relationships, can thus be seen to have the capacity to exercise
responsibilities through reciprocal caretaking, emphasized by Diego from organization 4, as
well. He points out that the local community and the locals are “a voice” for the sea, pointing

out the interconnected relationships between the community and the sea.

It is thus shown that locally based actors experience and emphasize sustainable development
holistically and reciprocal, and as the restoration of relationships to the coral reefs. Activities
such as creating new professions, organizing art workshops, involving local people in
monitoring-work, are permeated by the idea that education, commitment and involvement are
social strategies used to achieve more sustainable relationships with the environment.
Environmental problems due to exploitation and unsustainable relationships towards nature,
as claimed by Evernden (1993), is thus understood and dealt with through the notion of
sustainable development as the restoration of human and non-human relationships, and
interspecies interdependence and connection. Through recognizing relationships between
human practices and other species and the environment, as the locally based actors have
communicated, it is possible to question unsustainable relationships towards the lived
environment. Instead of highlighting the community’s ability to utilize resources, symbiotic
relations emphasize how responsibilities can act through reciprocal relations between humans
and the environment. In reframing environmental governance through symbiotic
relationships, as the local actors have been communicating, it has been shown how it can be
beneficial for human-environmental relations. Restoration understood through interconnected
relationships can thus result in more sustainable development of coral reef restoration.
Accordingly, situating resource management using the perspectives of locally based

organizations contributes to alternative ways of thinking about resource management.
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6.2 Knowledgeable bodies and science in dispute:
structures and relations of power

6.2.1 Practical and embodied knowledge
During an interview with Sebastidn from organization 1, he described to me that his
perception is that there are two types of knowledge, one is technical and the other is ancestral
knowledge, which he considered equal to experienced and empirical knowledge. When we
had a conversation about the people who are not commonly involved in engaging in the issue
of coral deprivation, he explains that he believes that many people have the ancestral

knowledge, but not as much the technical one:

So for example: I came here as a biologist and I have technical knowledge but I didn't know where
the patches® were so 1 can't do anything with my technical knowledge. 1 brought it up with some
local guides and they took me to the best places. They know a bunch about the ocean, more than I

do. But it is empiric knowledge, they don't know how to write a policy proposal for example.

What is emphasized is how Sebastidn sees that different types of knowledge circulate and are
present, and how these can, and should, complement each other. Singleton et al (2013)
discusses traditional ecological knowledge as something similar to practical and ancestral
knowledge, describing it as forms of placed-based knowledge in a specific bioregion. One
participant, Sofia, emphasizes environmental knowledge as something, according to her,
necessary to implement in school, but then rather through interactive learning. She explains
that when she talks about education, it is not about sitting at the school desk, but rather
interacting with the environment and the coral reefs, such as swimming, diving and

snorkeling.

Interactions with the environment resulting in practical knowledge, as described by Singleton
et al. (2013), is also emphasized by Sofia as valuable. In addition to theoretical learning
processes, she also emphasized how knowledge is seen as something that can also be made
available through practice, resulting in an embodied knowledge. Sebastian also mentions that
he believes that the older generation has been more directly dependent on the reef through for
instance fishing, and therefore understands the benefits of not abusing the reefs. Sebastidn

highlights in this way, what Sofia also talks about, that the direct interaction with the

3 formations of coral reefs
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environment results in a practical knowledge, which consequently shapes an understanding of

more sustainable practices.

Local knowledge about the use of resources and the challenges that the town of Arenas is
facing, is also made visible in people’s actions and conversations about waste. Several
participants who conduct different forms of cleanups have mentioned that Mondays are the
worst in terms of littering, since many tourists are visiting during the weekends, not taking
their garbage with them. On Mondays, the collection of trash is carried out, but the recycling
of goods has no set day. Since a difference is made between the recycled goods and the trash -
such as wrappings and cigarette butts, in contrast to glass and plastic bottles, it can take a long

time before recyclable goods are collected.

Figure 1: Garbage from reef-cleanup, 2: “bring your garbage”, 3: waste by the beach (See appendix 3)

During one of the reef cleanups carried out on a Monday, I asked Camila, from Organization

3, if there is usually a lot of garbage in the reefs during these activities and she answered:

The restaurants are right at the beach and a lot of garbage from them gets transported out in the
water. And also people leave stuff without caring. The other day I took like 8 bottles of beer from
the corals, one broken which was also dangerous for the kids, and from the corals we take a lot of
fishing lines, they get tangled in the corals so the corals get hurt. So we take it off very delicately,
and yes I take a lot.[...]. And many of the kids participating have many years of practice. They
know this reef with a blindfold.
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Garbage in the reef is described as a common problem in Arenas by Camila, among others,
and it is explained and discussed in conversations about waste management, and how local
routines regarding resource use work. Stonich (2005) emphasizes how community
engagement in management strategies can contribute to knowledge about local use of
resources, and this is something that my collaboration with organization 3 illustrates. I was
able to understand the local routines regarding waste management, specific for Arenas in
terms of littering, which for instance gave an understanding of why the cleanup strategically

takes place on a Monday.

It is also emphasized how the practical knowledge that is made available by living in the area
and staying on site for a long time becomes important. Both in terms of local routines as well
as the embodied knowledge resulting in how one can “know this reef with a blindfold”. This
corresponds with Berkes’s (2012) reasoning, that local peoples’ knowledge, including long-
term understandings and contextual views of the local environment, highlights its relevance
for management of local resources. How resources are managed, is also discussed with
another participant, Diego, from organization 4, who explains how they take action to perform

a sustainable management of the sea:

Basically, the most important job here locally is to fight the invasive species, the lion fish, because
it threatens ours... well to be able to have a fishery at all. They not only eat the other small fishes,
but they also eat adult fishes. [...]. We try to run camps, so the kids come here and then they go
snorkeling and out picking up rubbish, and at the same time they learn about why it is important
and why you have to try to hunt and kill the lionfish that are not good. So we take them out and
teach them on the spots. And the more the children learn, they get to teach the younger children

and so on later.

Diego points out the problems the invasive species has had for Arenas, particularly the
lionfish since it eats the other fishes. Diego explains how, with the help of interactive
learning, the organization tries to improve the conditions of the coral reefs in Arenas. At the
same time, it is highlighted how learning takes place in a generational way, by examining and
understanding the specific conditions that Arenas faces. Berkes (2012) problematizes how
many marine ecologists have pointed out that resource management designed in a particular
ecosystem, are not always transferable into another ecosystem. Rather, each local ecosystem
must be understood in its own local context. This in turn, points out the importance of

place-based knowledge gathered through interactions in a specific environment. Rosa from
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Organization 3, speaks about collaboration and place-based knowledge, emphasizing the
importance of practical knowledge, when collaborating with actors outside of the

organizations:

So we had a meeting [...] and it was a very interesting exchange of knowledge and the guy who
runs it [are in charge] realized that our youth, much younger than him; he is a young academic, has
a lot more knowledge than he does about the corals in the Caribbean. Of course they do, they were

born in those reefs, and they have been trained.

Roésa describes how experience-based, practical knowledge connected to a specific site was
valuable in an exchange of knowledge with a foreign researcher, and how long relationships
with a specific place can evoke knowledge that cannot be possessed by someone foreign.
Several of the participants value this practical knowledge and it has been shown how it comes
to use in different situations. However, collaborations such as the one described above is to
some extent a challenge for actors, and has historically also been perceived as such due to
asymmetric power relations. This in turn, leads the discussion further into discourses of

knowledge and power relations related to locally based knowledge, stated below.

6.2.2 Lived knowledge: Discourses of knowledge &
collaborations

Locally rooted knowledge as critical for long term resource management, reappears in
discussions with participants, where for instance history and the past is mentioned. This, in
terms of understanding and letting strategies for improving the coral reefs, have a historical
anchorage to locals and to the town. Berkes (2012) describes that each generation rediscovers
its cultural knowledge, using memories from the past with present lived experience. Thus,
integrating the wisdom of the past generations with the reality of the present becomes vital.
Knowledge of the broader cultural context of a community is emphasized as important in
order to implement community-based strategies on resource management (Cinner et al.,
2005). In Arenas, participants have expressed how they experienced that a lack of such
knowledge, such as about history and traditions, affects the sustainability work and can give
rise to asymmetric power relations in sustainability work, where local voices are given less

importance.
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One participant, Sebastian, explains that he is aware of the importance of knowing the town's
historical roots when running a project in the area and explains that he had to move to the site
in order to do so successfully. Sebastian explains that he experiences it harder to work on this
side of the coast due to the community-feelings and local perceptions: "You have to
understand and be a part of the community, and you have to stay here for a while for people to
listen to you.". I ask why he thinks it is like that and he answers that his theory revolves
around Afro Caribbean history. The pacific side has always been prioritized, and the afro
inhabitants have always been a minority and had to defend themselves, he says, and
continues: “When that happens you really get the sense of community, unitedness, you have
to stick together. Afro Caribbean history has had a huge impact on how it is here today.”.
Another participant, Lucia from Organization 2, likewise talks about the same problems and
emphasizes the willingness to cooperate, saying that it can be difficult since you have to earn
your local respect through your commitment, and adds that this also concerns herself since
she is not from the country. In her organization, half of the team are local residents, originally
from Costa Rica, and half of them are from other countries. Lucia highlights her ambition for
including the community as much as possible, however, she points out that it has been a
challenge in the town when foreign people start up projects and later on, suddenly just leave.

Lucia consequently states that:

I understand why people don’t trust you in the beginning. When people start to get to know you
and at that point you don’t want to do this anymore, maybe you don’t sound so committed

anymore and that has been a problem here.

Knowledge about the cultural context in terms of local and national culture and history, are
explained by many participants as something critical in terms of possibilities of influencing
the sustainability work of coral reefs. Both in terms of the Afro Caribbean history, as well as
how it is linked to previous experiences of project implementation. The importance of
interacting with the community can therefore be seen as an attempt to integrate the wisdom of

the past generations with the reality of the present, as pointed out by Berkes (2012).

The problems of volatile projects were noticed already in the early history of Arenas,
explained by Palmer (2005), an anthropologist who interviewed local people to save and
publish their own oral histories of the region. One respondent in the book, describes that one

company in particular, had a huge influence on the town, but other business companies who
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came to the coast never stayed for long. They are said to have established themselves with
several activities which involved the local population, but suddenly they were gone and left
behind a combination of disappointment, resentments and benefits. Knowing this part of
Arenas history thus becomes important in order to understand how it can affect the newly
established actors' conditions for cooperation, and thus also the importance of engaging with

locally based actors.

Valeria also points out problems linked to improvement strategies by actors that are not
locally based and how this may contribute to a lack of trust. Valeria grew up in one of the
communities, where the government suddenly decided to establish a protected area. She
points out that it is a problem when: "You come and say that: now this is a national park and
then you don’t ask those who live there and live off the fishing, you just turn off the tap and
say now you can’t fish here anymore". Although protected areas can be useful in terms of
improving the condition of coral reefs, this case points to the fact that it can nevertheless be a
local problem, particularly if one is not listening to local voices in sustainability work.
Accordingly, Valeria criticizes top-down perspectives of resource management strategies,
resulting in a possible lack of trust, when decisions are not rooted among local people on a

community level.

Another participant, Rdsa, pointed out that academic researchers, activists and other
newcomers, often do not have the same perspective that the community does on
environmental improvement strategies, since they just arrived and lack the full picture. Rosa
further explains that they usually make an oral agreement with people performing research
with them, regarding that the information produced belongs to the organization and the
community, and that credit is given to all actors involved. She explains further that for people
coming from other parts of the country or the world, it is crucial to engage with the
community and build trust, emphasizing that the community has a great knowledge. Through
collaboration, she continues, it would be possible to construct a so-called community science,
or citizenship science, and a more holistic knowledge about the corals. Rosa explained her

idea in relation to history and culture, and the Afro-Caribbean past:

The thing is when you talk about community, you talk about territory and people who are
connected to it, every territory is culturalized by the community who lives in it. I don't like to talk

about history, it's a narrative of those who won the conflict, I rather talk about biography. And
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when I talk about community and biography, it concerns the status of that place, and what made it
what it is. In this case, it's important because the original communities that first culturalized this
place are still here, for instance the Afro. And now the community who lives here have not been
part of the culturalization of the place, but here they are. So when you talk about preservation,

conservation and to save the reefs, you have to include them. Having the histories of why the place

is what it is - told by people who are from here.

Roésa highlights how practical and lived knowledge is of value, in the sense that it is
knowledge that someone foreign does not have. It emphasizes how involvement with the
place, enables an holistic understanding of how that particular place has become what it is,
with its historical and cultural roots. This in turn also takes into account the people who have
built it. Résa describes what Berkes (2012) calls cultural knowledge, which consists of
memories from the past, in combination with knowledge from the present. As studies have
stressed the holistic approach in resource management that considers the cultural and
historical context of the community (Aswani & Allen, 2008; Maz¢ et al., 2017; Cinner et al.,
2005), engagement with locally based actors is of importance when building trustworthy
partnerships. It can enable a more holistic and inclusive, long-term sustainable management

of coral reefs (Aswani & Allen, 2008).

In contrast to practical and lived knowledge such as described above, “western scientific
knowledge” has obtained high status as a way of engaging with “nature,” over the past 200
years (Berkes, 2012). The historically rooted knowledge that actors living on a specific site
has, is thus important in questioning Western scientific top-down policymaking and for
instead understanding power-relations in terms of collaborations. And as discussed within
TEK (Berkes, 2012), it is also visible in Arenas how coral reef restoration is nevertheless
linked to a larger discourse of knowledge, where practical knowledge has not been given the
same high status as other bodies of knowledge. However, local voices and lived knowledge
are valuable as they can contribute with knowledge of the particular circumstances of a site

and to more holistic forms of sustainable development.

6.3 Collective actions and a shared responsibility

As previously discussed, sustainable management of coral reefs is not just about focusing on
coral reefs directly and exclusively, according to the participants, but rather applying a multi-

dimensional, holistic approach to actions. Participants talk about indirect measures they
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implement to improve the conditions for the coral reefs, such as research, cleanups and
reforestation. Despite this, many of the participants express frustration that the laws and
regulations that exist regarding the environment are not always obeyed or controlled. Ellinor
Ostrom (2014) argues for adopting solutions concerning environmental problems, to be
addressed at multiple scales and various levels of the society, as it can offer solutions that are

better adapted to local circumstances.

One participant, Camila from organization 3, highlighted the problems of the kilometer long
and wide areas of bananas and pineapple plantations. She describes that sometimes when you
are at the beach, you can see airplanes fly over the plantation area, and spray the plants with
“poison”. Sediment and chemicals then travel via the rivers into the water and affect the
corals. Sebastian speaks about the same subject, describing how the root system of the trees

and the low diversity of plants affect the reefs:

The bananas as a plant are really bad for the soil. The root system is really short so they don't grab
the dirt as another plant would. And as you have noticed here it's mostly very rainy. So it rains a
lot which means a lot of rain comes from the river basin full of dirt and sediments, and the roots
won't hold the dirt which just flows into the river. And this has been going out for 50-40 years. It
has been known, but nobody knows how to tackle the problem.

Studies show that higher-rainfall basins with intensive cropland, like bananas, are mainly
responsible for pesticides runoff. Land use like agriculture, thus enforces a decline in coral
reef cover, its diversity and structural complexity. Intensive agriculture is a highly erosive
process that transmits sediment and other contaminants to waterways, making it more
difficult for corals to grow (Carlson et al., 2019). Camila and Sebastian express how
frustration prevails over how large-scale cultivation of bananas and pineapples takes place,
with ambiguities regarding measures. Moreover, many of the participants describe that there
are limited studies on how much the plantations actually affect the reefs. With lack of
investigations and research, several of the participants have chosen to start researching the
area themselves, in order to put pressure on the government. Valeria, working in a municipal
organ, has done the same. She points out that even if the sediment coming from watercourses
does not contain measurable amounts of poison or toxins, the sediment covering of the corals
has a negative impact. This, she explains, makes it difficult for the corals to grow since they
do not get enough sunlight. Valeria also explains that the higher water temperatures caused by

global warming makes it difficult for new corals to grow, even though they are sometimes
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located in protected areas, which protect them from direct human impact. Valeria further

states that:

We are waiting for higher authorities to act and do something about global warming and this with
sediment being washed out. It has a lot to do with erosion and deforestation. So if there is enough
forest, there will not be as much erosion. So much of it comes from places that have been
deforested earlier, such as pineapple plantations or banana plantations because when it rains, it
follows, it is so bare on the ground. And what we can do here is to work with the local population
and try to fish in a better way and work with tourism; To teach tourists and those who work with
tourists not to touch corals and step on them, etc., such small things. And it is very important now
that there is a lot of tourism. So if everyone is to be and step on the corals, they will never come

back either. So I have seen small improvements overall, but it's slow. The improvements are slow.

Many of the participants describe measures implemented, as well as what they experience as
possible opportunities and responsibility for dealing with the problems. These experiences
take place on several different levels, where certain major structural problems such as global
warming are attributed to the responsibility of higher authorities. Ostrom (2014) stresses that
given the slowness of global solutions to environmental problems, the potential for creating
more effective solutions at multiple levels is an important step forward. What Valeria, and
other participants point out, can be seen as a wish for a shared responsibility, as Ostrom
(2014) discusses, which can result in more efficient solutions to coral reef restoration. Ostrom
(20114) emphasizes that such a collaboration can offer solutions that are better adapted to

local circumstances (Ostrom, 2014).

Deforestation and a lack of understanding for environmental efforts, is locally perceived as a
great problem. Two of the participants, Lucia and Alejandro, collaborated in a project of
reforestation on two beaches, but were unfortunately subjected to sabotage, Alejandro

explained:

The first time, people just drove over the planted trees just to get as close to the beach as possible,
and the other time the signs and plants were vandalized and stolen. It is forbidden to park and
build as close as 50 meters from the shore, and you are supposed to get a fine, but the police are

not controlling the area and no one cares about it...
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Figure la & 3a: parked car at the beach, 2a: “Without palm-trees, there is no beach” (See appendix 3)

Lack of control and follow-through of laws and regulations contributes to negative
consequences for the reefs, as well as participants' losing faith in a responsible government.
Ostrom (2010) holds that environmental problems, such as those of coral reef deprivation,
does not disappear by only implementing a policy. To a great extent, implementations need to
rely on willing cooperation. Accordingly, trust in that governmental officials and policies are
effective and fair, are far more critical than reliance on force (Ostrom, 2014). The lack of
trust for governmental interventions are highlighted by Sofia, who experiences corruption

among the authorities in Arenas:

I think it's all around the world, but the municipality is super corrupt. I think it is the most corrupt
municipality in the country. You can pay for everything. If you want to obtain permission for doing
something which is not possible because it's the maritime zone, or a place where the trees are old
and you can't cut them, you can pay your way to a permission. So if you want, you can make it
happen. And here this happens, it's our reality. And it's a big problem, and all the people know.
And if there was both legal and governmental and social pressure and the expectation that one
should not build a swimming pool or whatever it is, it would change a lot. So I think it's very much

about the municipality and that they do not do their job. The laws are there...

Trust in governmental interventions are critical for the enforcement of laws, policies and
regulations (Ostrom, 2014), which however, is something that is lacking among many
participants in Arenas who experience a passivity and a lack of follow-up of regulations.
Generally speaking, in order to succeed in implementing regulations, this trust and reliability

is considered necessary, or else many will seek ways of avoiding compliance (Ostrom, 2014).
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This was expressed by for instance Alejandro, Lucia and Sofia through the sabotage of
replanting as well as illegal permissions. Sofia also expresses that she believes that a
cooperative approach and a shared responsibility can make a great change, as Ostrom (2014)
claims. Accordingly, it is also conceivable that governance and collaborations over several
levels may be better adapted to local circumstances. A desire for a more shared responsibility
is nevertheless expressed by Diego, working in Organization 4, who emphasizes that “we are
here and trying to catch as many lionfishes as possible, but we need help, we need bigger and
more resources. We can’t...we alone can’t take care of this great problem by ourselves, which

is really a problem of the whole country".

A wish for a shared responsibility is expressed by Diego, as well as his perception of their
limited possibilities to implement measures. Lack of responsibility, is likewise expressed by

Lucia, concerning infrastructural challenges, where waste management is a part.

During a beach-cleanup, Lucia describes that the waste is only collected once a week, which
means that people on the beach need to take their trash home to throw away. Despite the fact
that the trash bins by the beach get full quickly and waste ends up next to it, a higher
frequency of collecting it has not been implemented. For instance, the likelihood of corals
getting various diseases increases from 4% to 89%, when in contact with plastic. Plastic trash
can carry pathogens and hard debris might wound corals physically, as well as it can block
sunlight leading to decreased growth due to low oxygen levels (Lamp et al., 2018). The waste
management is however dealt with voluntarily by two people in Arenas, who collect the
waste on the beaches near town, through organization 5, which is governed by Alejandro.
The organization working with waste collection, themselves need to collect donations to

make up for the collectors’ salaries. If they do not collect the waste, no one does.

Waste, in terms of wastewater, is also discussed by participants. Black water, as the
participants call it, is the waste-water not purified, which for years has been running straight
out in the ocean and in the coral reefs. Recently, Arenas has seen an involvement of a global
organ, where Martin works, assisting in working with the waste-water, by implementing a
treatment plant. Rosa, from Organization 3, explains how they in particular have been
fighting to solve this problem, and are now cooperating with the global organ by monitoring

the effects. However, linked to the problem of wastewater, perceptions of lack of
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governmental responsibilities are recurrent and a more holistic view of waste management,

expressed by Sofia:

But it's also about things that people flush down the drains, because there is a lack of
control in terms of infrastructure, so people are allowed to build like.... it's like no one

controls where you flush your water from the kitchen or bathroom or washing machine.

The participants emphasize that the problem with the coral reefs is also a political-ecological
issue and express that there is a desire for a more strict governance control, where laws can
not be broken easily and where there is control and follow-up of the existing regulations.
Participants perceive corruption among the current government and municipal politicians,
enabling people far too easily to buy into possibilities that stand outside the law, which in
turn impact the coral reefs negatively. However, as environmental problems such as the one
of coral reef degradation are multifaceted and a collective political-ecological problem, it is
clear that actions are needed at multiple levels. Ostrom (2014) holds that enforcement of
policies to a great extent rests on willing cooperation by citizens. In this way, it is also made

visible that enforcement and policies need to be anchored at the local level.

Participants express that they feel they have the opportunity to influence and change to a
certain limit, but also that greater governmentality support is needed to be able to implement
measures. Thus, there is also a desire for a more shared responsibility regarding sustainable
development in the area. By having several actors taking responsibility, the overall idea is
that different levels of governance units can share information and monitoring at all levels.
Such an approach allows lower levels of governments and private associations to come up
with solutions better adapted to local circumstances (Ostrom, 2014), but it also opens up to
take advantage of local knowledge and have more direct involvement of local actors. Actions
and knowledge by locally based actors and organizations, are thus critical in terms of policies

regarding resource management.

7. Conclusions and final discussion

This thesis has discussed how to better understand how different stakeholders can work
together to contribute to a more sustainable resource management. The issue has been

stressed through theories such as TEK and multispecies relations, as well as through a
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framework of governance, arguing that local, and place based knowledge is critical for
resource management strategies. The study shows how the approach of reciprocal relations
can be related to locally based actors' perceptions of sustainability and thus, sustainable
development. However, several activities are carried out due to the experience of
disconnected relationships to the environment, which are considered to be in need of
restoration. This perception is manifested through activities connected to education,

commitment and involvement, which act as a vehicle to exercise and restore those relations.

The study also shows how the exercising of those relations, and direct interaction with the
environment, can result in a practical and lived knowledge, which can shape an
understanding of more sustainable practices. This knowledge has shown to be important for
understanding the sociocultural context of Arenas, as well as related power-relations. Not
possessing such knowledge can result in difficulties to influence and change unsustainable

practices, making locally rooted knowledge critical for resource management.

Moreover, it has been demonstrated how restoration work of coral reefs in Arenas can be
linked to a larger discourse of knowledge, which does not assign equal value to practical,
local and lived knowledge, as to other bodies of knowledge. On the contrary, the findings
show that local voices and lived knowledge are of central importance, as they can contribute

with knowledge of circumstances related to a particular coral reef site.

However, the possibilities to influence and change current practices are experienced as
limited, and greater governmentality support is needed in coral reef protection. Participants
have expressed their wish for more collective responsibility, like Ostrom (2012) advocates,
which consequently can generate more efficient solutions for a sustainable development in
the area. This multi-leveled approach can also question top-down policy making, by giving
space and authority to knowledge of locally based actors. In that way, a multi-leveled
approach has the ability to operate as a democratic mechanism, which dismantles asymmetric

power relations and incorporates several locally based notions and perspectives of an issue.

I have shown that collaboration with locally based organizations, and other locally based
actors, can facilitate this opportunity. They have the potential to capture local knowledge and
practice, in terms of both ecological and cultural-historical knowledge, which has proven to

be valuable. Consequently, this can result in decisions and policies being better anchored and
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adapted to the local level, which favor enforcements of these implementations. Thus,
incorporating local, and place based knowledge can result in a greater sustainable

development, where resource management is carried out on more equal terms.

Furthermore, the study has provided insight into resource management regarding coral reef
restoration in Arenas. It would be interesting to investigate further into collaborations
between NGOs and governmental institutions regarding sustainable development, since this
approach could have the potential to contribute to more efficient and equal management

practices.
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Appendix

Pseudonyme
organizations

Organization 1

Organization 2

Organization 3

Organization 3

Organization 4

Organization 5

Municipal
organ

Earlier member
of organization
3

Global organ

Pseudonyme Origin
involved
participant
Sebastian Costa
President Rica
Lucia Foreign
Founder
Résa Foreign
Founder
Camila Costa Rica
Active
Diego Costa Rica
President
Alejandro Foreign
President
Valeria Costa Rica
Employee
Sofia Costa Rica
Local resident
Martin Foreign
Director of

operations in
Latin America

AppendiX Research participant chart

Description of work carried out

Organization active for approx. one year. Focusing on monitoring
and restoring coral reefs.

Work consists of improving one of the national parks, engaging
the community with their coral reef nursery, regrowing coral reefs
and improving coastal barriers.

Organizations active for approx. two years. Focusing on coral reef
restoration.

Work consists of reforestation, cleaning the beaches from garbage,
having art workshops for children, research of the banana
monocultures and later on starting a monitoring for planting
corals. Communicating on social media about corals.

Organization active or approx. ten years. Focusing on coral
restoration, passing on traditional knowledge and archeology.

Work consists of monitoring and mapping of reefs, reef -and
beach cleanups, scuba diving training for children,
lionfish-hunting, historical research of ancestral legacy.

Responsible for the diving group.

Organization active for approx. 50 years. Focusing on sustainable
fishing.

Work consists of lionfish-hunting, educating children in fishing
and ocean health, collecting garbage and research in regrowing
coral reefs and coastal barriers.

Organization active for approx. 30 years. Focusing on problems
related to rapid tourism growth.

Work consists of collecting garbage in Arenas, reforestation, sloth
conservation-work and different aspects of eco-tourism.

Organ for environmental conservation and protection, with the
purpose of improving the national parks, mapping of different
species and are advocating for improved community
engagement.

Earlier responsible for putting together and presenting projects as
well as applying for money for those. Likewise to teach children
practical and theoretical knowledge of the sea. Engaged and
interested in coral reef restoration.

Organ focusing on environmental and infrastructural

improvements. Involved in an operating project concerning water
sanitation in Arenas.
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10.

1.

12.
13.
14.
15.
6.

17.
18.

Appendix 2 Interview guide

Interview guide

How long have you been working in the organization and with the ocean/reefs?

What is your perception of the state of the ocean and the reefs in the area around
Arenas?

What is your perception of how it has changed over time?

What would you say are the factors that are affecting the reefs and the oceanin a
negative way?

How is the organization working with/around sustainability?
What hinders you to work in a sustainable way?

What is your experience of tourism regarding the coral reefs? Such as Scuba
diving, snorkeling, surfing and fishing

What are the biggest factors for such activities to have negative effects?
How do you think sustainability from such activities can be improved?

How are you experiencing the support from the government and/or municipality
for working with sustainability regarding the reefs?

How are you experiencing the support from more global organs?

What role do you think the community plays for sustainability?

Does the organization cooperate with anyone?

What is your experience with NGOs working with ocean health and coral reefs?
How would you wish they could improve their work here?

What is beyond your power to do about sustainability regarding the ocean and the
coral reefs?

What does harmonic relationship with the water mean to you?

What does the reef mean to you and what would happen if it disappeared?
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Appendix 3 Photo information
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Figure 1: Photo by Hanna Doverhag Utbult, from January 2022. Available at page 22.
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Figure 2: Photo by Hanna Doverhag Utbult, from February 2022. Available at page 22.
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Figure 3: Photo by Hanna Doverhag Utbult, from February 2022. Available at page 22.
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Figure 1a: Photo by Hanna Doverhag Utbult, from February 2022. Available at page 28.
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Figure 2a: Photo by Hanna Doverhag Utbult, from February 2022. Available at page 28.
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Figure 3a: Photo by Hanna Doverhag Utbult, from February 2022. Available at page 28.
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