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ABSTRACT

This researchexaminel sociatecological regime shit (SERS), and their relation to the
governance and human dimensions of marine protected areas)MIRAracterized by their rapid

and longterm onset, SERS®se a major challenge for managers of coastal and marine resources.
The worl ddés oceans are being overexploited af
experts are referring tasa maritimeit r agedy of t he c o-staEl®diiwerso st e
such as owdishing and climate chang&hese drivers of change resintlocalized, regional and

global impact®n both marine biodiversity and human wellbeisgrupt social and environmental
changpes can be constituted 88 RSspr disruptions osociatecological systerstructurethatcan
potentially haveenduringanddetrimental influence on ecological health éimel sociaktability of

coastal communitiesThe establishment of MPAs as a managenteoitcan be used in coastal
nations around the world, including Mexico, to avoid or mitigateértipactsof SERSs in a coastal

and marine contexMPAs strive tosafeguard flora and fauna by restricting certain exploitative
activities ina given area othe marine environment or lassga interfacePrevious research
indicates that MPAs governed with the integration and inclusion of local community perceptions,
as @posed to conventional stdt® approaches, have been particularly effectivds study
focusedon the Ria Lagartos Biosphere Reserve, an MPA located in the southern Mexican state of
Yucatan where overexploitation driven by Asian market demand of tted &®a cucumber fishery

and the emerging tourism industry have brought an influx ofakecblogical changes to the
region The researclobjectives included: lkestablising a thorough understanding of the
environmental and social changes occuriimghe region,2) studying local perceptions of the

MPA and how they relate to the changes and commumélbeing, and3) determinng if
community involvement in theIPA can enhance its governance to withstand change and improve
wellbeing. It followed alargely qualitative and inductive methodology, using ssmictured
interviews, focus groups and a survey as its data collection mefhleelsesults indicatethat

local perceptions can provide valuable insigitstrengtheMPA governancgbetter community
government relations, bolster community wellbeargl improve responses $ociatecological

changeTheco-management approach is found taleway forwardfor MPA governance.

Keywords i SocialEcological Regime Shift, Marine Protected Aredatural Resource

GovernanceSmallScale Fishery, Coastal Touris@ommunity WellbeingCo-Management
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CHAPTER ONE: INTRODUCTION

This researclexaminegheapplication of a saal-ecological lens onatural resource management
and marine protected areas (MPAs)the context of smakcale fisheries (SSFs) and coastal
communities.The emergence of potent and rapid coupled envirotahemd social changes,
known as sociaécological regime shifts (SERS$sYyeincreasinglymaking the governance and
management of natural resowsa#fficult. Marine and coastal environmernits particularare
becoming vulnerabléo their occurrence, wittmost regime shifts documented to date being

commonly found in marine and coastal systéBiggset al, 2018)

MPAs have long been heralded as an important-bas®d management tool to combkath
changesand conserve natural resources, biological diversity, and historical and cultural facets of

the landscapd&.he implementation of an MPA strives to diminish the a#egradation to marine

and coastal ecosystems by reducing pressure on fisheries and other related marine activities. They,
fiserve to protect delicate ecosystems so that they remain productive and healthy, maintain areas

of biodiversity and genetic variah within the flora and fauna populations, ensure that
endangered, threatened, (Gmsburg, 2003¢They arelknowa asaar e p
A w eektdblished conservation strategy, employed around the world to protect important marine
species and ecosystems and s upp(dessénetah 0lf)ecove
However, wile there $ extensive literature evaluating the biological and ecological implications

of MPAs, a research gap linking MPA governance and SERSts(Fraga and Jesus, 2008)

some instances, MPAmve contributed ttocal exclusion from livelihood and culturativities
(BezauryCreel, 2005)ConsequentlytaMP A can be consi dered, fdAboth
a 6social failure6é, devoid of broad participa
conflictr e s ol ut i o n (Fragaaidaeslss2008)® thesocial components of an MPA

are often the instrumental determinant of its succ@Sall and Rodwell, 2016; Gallacher et al.,

2016; Loury et al., 2017; Sowmamd Sunde, 2018)their consideration in the MPA design
processis therefore crucial to ensure itffective managemerdnd lasting benefits to local
communitiesAnalyzing the governance of natural resources by using MPAs as a toetigiang

theme of thighesis It provides a broatinkage to the three areas of research, namely: SERSS,

MPAs and community wellbeingThe Ria Lagartos Biosphere Reserve (RLBR)cated on

Mexi cods Yuc at 8asthdcase studysfar theapurposes ofithviessgationvherein
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the researcher oducted fieldwork through participant observation, sstnictured interviews

and focus groups to collect data and achieve the research objectives listed below.

1.1 Problem Statement and Research Objectives

The study focusedn the concept of governanae rtavigate regime shifts and seek to examine
how the establishment ofo-managedMPAs as an institutional framewaqrkhrough the
cooperation of both community members and management authardrebe used as a tool to
alleviate both the ecological andcgl impacts of SERSsSpecifically, the implications of
community involvement in the governance of tREBR and its potential for ecological
conservation and community wellbeingll be examinedThe researcls guided bythe following
threeobjectives:
1. Characterize the nature of environmental and social changes taking plac®LiBfRg
2. Examine local perceptions of the MPA in relation ttommunity wellbeing andhe
historical and ongoing processes of rapid environmental and social chandes
3. Determinewhether community involvement in MPAs can provide novel governance
arrangements to better responati@ngeand help achieve conservation goals along with
community wellbeing.
Attaining a baseline understanding of the types of changes taking place in the study area, their
associated drivers and impacts on the surrounding ecology and local communities will help to
establishthe severity and extent of their influence on ttleanghg relationships between
communities and coastal and marine ecosystémsddition, evaluating how local peoples
understand such changes and envithercurrent or projected implications of@managedPA
in relation to t hesimportanofantmuimproveynénsof batk dndl deaogicalg
and social dimensions of the MPRinally, determiring what applicable responses can be derived
from the research results attaineas importantmplications for future policy in relation to the

governane of MPAs to more effectively achieve ecological and social goals.



The important terminology used in and fundamental to the understanding of this research is relayed

below:

1. SocialEcological Regime Shift
Abrupt, longterm and often irreversible changes in sé@ablogical system structure and
function, with possibly considerable adverse impacts for human wellbeing and ecosystem
processefNayakand Armitage, 2018 Regime shifts from one ecological statatmther
are often portrayed as sudden, dramatic, and difficult to reverse, wherebyesotigjical
systems go through substantial reorganizations in system structure, functions and
feedbackgCrépinet al, 2012; Hughest al, 2013).

2. Marine Protected Area
Any area of intertidal or sutidal terrain, together with its overlying water and associated
flora, fauna, historical and cultural features, which has been reserved by law or other
effective means to protect part or all of the enclosed environfité@N, 2008)

3. Small-Scale Fishery
Traditional fisheries involving fishing households (as opposeditamercial companies),
using relatively small amount of capital and energy, relatively small fishing vessels (if any),
making short fishing trips, close to shore, and mainly for local consum{i#@, 2003)

4. Community Wellbeing
The combination of social, economic, environmental, cultural, and political conditions
identified by individuals and their communities as essential for them to flourish and
fulfill their potential (WisemanmandBrasher, 2008)The satisfaction with the local place
of residence taking into account the attachment tbetsocial and physical environment,
and the services and facilitiéSorjaz et al., 2011)

5. Co-Management
The sharing of power and responsibility among local resource user communities and
resource management agengkesfinas 2009) A governance system that combines
state control with local, decentralized decision making and accountability and which,

ideally, combines the strengths and weaknesses of(€aclssorandBerkes, 2005)



1.2 Study Area

The RLBR and three of the four communities located within its boundaries, San Helipe,
Lagartos and Las Coloradas ( her eRialLagagddgforect i ve
the purposes of this thegigncompassed the study area for this research s€hi®n delineates

the study in its nationategional andocal contexs. Further information regardinfpe governance

of MPAs in Mexico and the SSF context of the RLBR is detailed in Chapter 3.

1.2.1 National Context

The North AmericanSpanishspeaking natiof Mexico has a varied tropical to desert climate
andis bordered by the United States to the north, the Pacific Ocean to the west and south, and the
Caribbean Sea to the e@lgtaddicks, 2017)It hasatotal surface area d{964,375q.km, making

it the 158" largest county in terms of land mass in the w¢@dntral Intelligence Agency, 2019)

It also ranks 1" in terms of population, housiragmog 126 millionpeople, with a quarter of them
residing in its capital, Mexico Cifymajority within the ages of 254 years and growing at a rate
of 1.09% (Central Intelligence Agency, 2019} is governed as a@emocratic,representative
federal republic, divided constitutionally between executive, legislative and judicial bramzhes
distributed over the federal, state and municipal lev@iate and local budgets are largely
dependent on federally allocated fund®cause of itshighly centralized government
(Encyclopaedia Britannica, 20198P.2% of the population is urbanizedd 94.9% over the age
of 15 is literateMexico is recognized as an emerging magsed upper middiéncomeeconomy
(The World Bank, 2019)its $2.4 trillionUSD economy, 11 largest in the world, is increasingly
focused on manufacturingyith GDP growing at a rate of 2% annuallipespite this income
distribution remains highlgisparatewith 46.2% of the population below the poverty line and an
unemployment rate d8.4% (Central Intelligence Agency, 2019 quatter settlements lacking
basic services are commdage in its urban centres, while afflugnbups have access to amenities
and control most of the political and economic activity of the coyngyclopaedia Britannica,
2019b) Drug related tmesalsocontinue to be a major concern in the country, @000 people

falling victim to cartel violence in 201@-isherandTaub, 2017)

Mexico is known as one of the worl désl7Megad:i
countries housing majority of the Earthoés spe



(UNEP, 2014)It ranks fourth in the world in terms of biodiversity (first in reptilian species, second

in mammalian species, fourth in amphibians species, and fourth in flora), housing over 200,000
different species, which constitutes 12% of all known biodiversity oearth(CONABIO, 2008)

It is also second in terms of ecosystems Ny, which includes wetlands, mangrove forests,
barrier islands, dunes, coral reefs, seagrass meadows and nearshore islands, distributed along four
different seas, namely: the Pacific Ocean, the Gulf of CalifothmGulf of Mexico and the
Caribbean S(Fraga and Jesus, 200Burthermore, Mxico is party to a number of international
environmental agreements, includitige Convention on Biological Diversity (CBDJonvention

on Fishing and Conservation of Living Resources of the High,Seasventionon the
International Trade in Endangered Species of Wild Flora and Fauna (CITES®)ention on
Wetlands of International Importance Especially as Waterfowl Habitat (Rgns@hational
Convention for the Regulation of Whalifgnited Nations Conventioon the Law of the Seand

the Paris AgreemeriCentral Intelligence Agency, 2019espite thisunder Mexican law, there

are officially 49 extinct species}75 endangered, 896 threatened and 1,185 under special
protection at risk largely due to habitat loss and the wildlife tré@ivera, 2018) In addition,
climatechangas projected to bringurface aitemperature increases betwde®® to 5.0°by the

end of the centurgnda 9-48% decrease in precipitatigkarmalkaret al, 2011) resulting in

deadlier hurricanes, droughts, wildrand EINino events(LivermanandO & Br i e nSuchl1 99 1)
issues and abrupt changes especially pose a significant concern for coastBlragdvernance,

which will be one of the focus areas of this research.

1.2.2 Regional Context

The state ol¥ucatanhas a population of almost 2.1 million peofMEGI, 2015) comprisedof
106 municipalities, with its capital city being Méridalong with the states Campeclaad
Quintana Roo, it comprises the Mexican portion offheatanPeninsulaknown to be the impact
site of the Chicxulub crater, forméxy an asteroid that strucke earth 66 million years ago and
initiated global climatic disruption leading to a mass extinction of 75%llolife on earth,
including the noravian dinosaurg¢Central Intelligese Agency, 2019)its northern coastline is
bounded by the Gulf of Mexic¢Pradoand Chandler, 2017)Once the seat of the Mayan
civilization, it houses a number @hportant archeological sitemcluding Chichén Itz&Figure
1.1), one of its main centres and now a UNESCO World Heritag 3INESCO,2019) The



Figure 1.1: Chichén ltza and Ik Kil Cenote, some of the most important tourist destinations of tnea¥an stateamd
contributors to its economgphotographs by author)

ancientruins of Yucatandraw almost 4,000,00@isitors a yearcomprising an important part of

its economy(The YucatanTimes, 2018) Other significant touristic attractions are its coasts and

its many freshwater pools asdbterraneas i n k h ol e s, Figure 11 formedadue dts, 0 (
limestone bedrock, used by the Maya aoarce of drinking water and for cultural ceremonies
(Encyclopaedia Britannica, 2019Nucatan s st i | | h o me t ayanpbpelationat i o n ¢

and the highegtercentage of indigenous language speakers in the country

~

Sea level rise poses a significant risk for the regjogeeopar di zi ng coast al it
infrastructure, an industry that contributes to over $8 billion/A#&D into the Mexican economy.

The YucatanPeninsula islsopredicted to experience the highest levels of temperature warming

and precipitation decreases in Central America, betw&& and 3.9°C and 2539%
respectivelyaggravating food insecurity and stor(@&rmalkar et al., 2011Yhe Climate Change

Strategy for the&¥ucatanPeninsulaestablished by the statesYafcatan Campeche and Quintana

Roo, strives to develop a regional climate adaptation strategy and implement a regional programme

aimed at reducing emissions from deforestation and forest degra(l2GéY, 2018)

1.2.3 Local Context

The RLBR (Figure 1.2) is listed asa category VI protected area, i.e., protected area with
sustainable use of natural resour@eCN, 2008) It is located on the eastern coast of the Yucatan
Peninsula, within the Gulf of Mexico. The reserve is home to important wetlands that are
designated under the Ramsar Wetlands ConvedESCO, 2007)It includes a diversity of

ecosystems such as: mangroves, evergreen forest, deciduous forest, coastal dune vegetation,



coastal lagoons, marshlands, estuaries, grasslands and reedbeds, which are critical habitats for
nesting sea bird species. The wetlaadsalso habitat to a variety of rare, vulnerable or endangered
species, including: the muscovy dudRafrina moschatg wood stork Kycteria americang
peregrine falconKalco peregrinug and a protective zone for nesting hawksliltetmochelys
imbricate) and green sea turtle€lfelonia mydasin numbers considered important on a
worldwide scalgSavage, 1993)in addition to its biodiversitythe RLBRis also an important

source of food antivelihood for the residents that live in its buffer zone and directly depend on

the wetlandgUNESCO, 2007)The local communities situated within the vicinity of the reserve

are San FelipeRio Lagartos, Las Coloradas and El CYNESCO, 2007)The former threare

used as the castudies fotthis research, collectively knownaso mmuni t i es of HfARZ2a

MEXICO, YUCATAN RESERVA BIOSFERA RIO LAGARTOS

RESERVA BIOSFERA RIO LAGARTOS

Figure 1.2: Ria Lagartos Biosphere Reserve in a national and regional context (Sanchez and Audefroy, 2017)

The region has been stronghypactedoy human activiessuch as: fishing, agriculture, livestock
raising, salt extraction, tourisnaguaculture and urban developm@iNESCO, 2007) These
issues are further aggravated by limited interactions between fishers and the govdeaiegt

to ineffective coordination and management of marine resoureege number of drivers have
contributed to abrupt, loatgrm and significant changes in linkeystems of people and nature
with uncertain implications for ecosystem services and human wellbeing. Understanding and
responding to sucthange$as remained a significant challenge for resource managensll be
explored throughout this stugwalker and Meyer, 2004).



1.3 Research Design and Methodology

This research uses a qualitativ@se study methodology, using participant observations, semi
structured interviewsa surveyand focus group activities d@se maindata collection methods.
Results wereanalyzed using a descriptivesearch design, chosen to understand the different
relationships betweerarious social acto®ulock, 1993)nvolved incoastal and marine resource
mangement.The literature review was eontinuingcomponentthroughoutthe researchand
fieldwork occurred throughout Jw&eptember 2018. The research methodolmgyyurther
described in Chapter 3.

1.4 Thesis Organization

The natureand governancef naturalresource management and use is entrenched in a coupled
sociatecological system (SESWwhereby both environmental and human dimensions are
inherently linked. This thesis strives to empirically assbissintricate relationshipn a coastal

and marinecontextas it relates to SSF communities and governaDhapter lcommenced the

thesis by introducing its theoretical backgroundh e s t u d y Gasd sigrifigaece of ithe e s |,
issues it is trying to address, briefly introducing the study area, research design and methodology.
Chapter Zelaysthe pertinent literature in its three research areas: SERSs, MPAs and community
wellbeing, also introducing the ooeptual framework that shapes this research. Chapter 3 further
details the case study and the nature of coastal and marine resource governance in the context of
the RLBR. Chapter dlelineates the research methodology and data collection methods used to
obtain information and conduct the study. Chapter 5 presents the data to answer research objective
1, analyzing the various drivers and instigators of semtalogical change in the RIEB Chapter

6 evaluategsesearch objective 2 arndcal perceptions on thehanges analyzed in the previous
chaptesft heir rel ation to the reserveChapted7reldye st at
the findings for the final research objective and the potential for community involvement in the
reserveods malerdogaddresiieance againstoenvironmental and scbiahge and

improve overall community wellbeing. Finally, Chapter 8 concludes the thesis by highlighting its
key points andoresents propositions for any future potential research in the realm of SBERSs

MPA governance.



CHAPTER TWO: LITERATURE REVIEW

The following chapter relays an assessment of the pertinent narratieesints and histories of
thethreekey research areas of this study with respect to the research objectives, namely: social
ecological regime shifts (SERSs), marine protected areas (MPAs) and community wellbeing. The
conceptual framework for thesearchs also introduced.

2.1 SocialEcological Regime Shifts

Socialte col ogi cal systems (SESs) are intricately
(e.g., a coastal fishery), resource units (lobsters), users (fishers), and governance systems
(organizations and rules that govern fishingtloat coast) are relatively separable but interact to
produce out c o me s(Ostom, 2002)dhe SEplRatidn eofvtieel S&ES framework
(Figure 2.1) to the management of marine comnpwol resourcessuch as those used by
community members oRia Lagartosprovides for a mechanism to better understand any changes
impacting these networks. Suphenomenaan be construed as SERSs. SERSs are a result of
external shocks, or drivers, which may be naturally (i.e. floods, hurriceaethquakes) or
anthropogenically (i.e. harvest and resource consumption, adoption of new technology) induced,
pushing the system towards a critical threshold (Figu@eafter which the regime enters a new

state that is often irreversible (Crémtal., 2012). They can be defined by their spatial s@iae

local, regional or national Rio Lagartos, state ofucatan Mexico as a whole)ypes of drivers

(i.e. natural or anthropogenic) and potential for human respoiedung et al., 2008)f left
unchecked, such shifts can pose significant problertseimanagement of resourcas will be
explored in Chaptées in the analysis of SERSs Ria LagartosCoastal communities dependent

on marine commo#p o o | resources in particular are ofte
environmental and climat ¢ h gStegrérgeetal., 2017) SERSs are contextualized bix
dimensionsas identified by Nayak and Armitage, 201&luding different drivers of change,
shifting degrees of impact and subsequent intervention mechanisms, equity and social justice
considerations, influence of power imbalances on resource use, social and ecological units of
analysis, and the use of\g@rnance framework® mitigate againsthange The sixdimension
framework is relevant for communities such as those of Ria Lagartos due to its ability to thoroughly
analyze and conceptualize social and ecological change.
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Figure 2.2 Dynamics of a regime shift (Crepin et al., 2012
2.1.1Differentiating Drivers of Regime Shifts

Marine SESs can be impacted by varying drivers occurring in a multilevel scale context. Drivers
often work and interact to reduce ecosystem resilience and disrupt social wellbeing, resulting in
regime shifts(Mollmann et al., 2015) They may be biophysically derived (i.e. climate and
biodiversity loss), or rooted in economic and potitifacet{NayakandBerkes, 2014)Resultant
regime shifts may be negative or positive in naf{ayak, 2014)contingent on the initial drivers

and how they interactFor instance, some community membersRy& Lagartosidentified
increased income from tourism as a positive livelihood change, while others stated that the

decreased income from the waning fishery stock was a negative livelihood chanogeit is
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important to understand the sources and directionalityieémdr(Biggs et al., 2009) as they can
approximate the threshold at which SESs can become irreversible. They can have multiple drivers
and consequences that transpire often in arandom ordefRochaet al., 2015) Drivers also

occur at various temporal and spatial scgMélimann et al., 2015)sometimes making their
predictability difficult. Rochaedald6 s study on 13 different types
ina prioritization ratio of drivers for man a ¢
coordinated actions across multiple drivers a
Understanding the nature of SERSs drivers, the social and ecbkmicees from which they are

derived, and the direction in which they will proceed, has significant policy implications for
management and governance frameworks of marine corpo@resources to mitigate against

ensuing impacts on ecological health armmmunity wellbeing. Appropriate policy tools
specifically established to address drivers of SERSs can work to effectively reduce the magnitude

and/or frequency of impacts on marine commons.
2.1.2Levels and Scales of Intervention

The application of the SES framework to the management of marine ceponbresources also
highlights the necessity to account for the various scales and levels that SERSs can take place.
Scale can transcend disciplinary boundaries and is defined bglspadi temporal dimensions
(Cummingetal., 2006) As a result, SESs can have links across temporal and spatial scales, and
the organization structure of institutions and policy decisioaslanin one location have the
potential to impact individuals elsewhdjfeolke, 2007) Due to this wide variation, anticipating

the probability of the SERS occurgrcan sometimes be a challer{@ggs et al., 2009) SERS

are an area of increasing concern as human impacts are escalating the likelihood of their occurrence
at local to global scalé€Biggs et al., 2009)Understanding of regime shifts, their associated drivers

and impacts, often occurs at the larger scale of the ovengrslgstem (i.e. at the ecosystem or
climatic system scale), with implications for lotgym analysifMayer et al., 2006) Analyzing

the occurrence of regime shifts at the SE&8le and giving due consideration to their temporal and
spatial variations can have significant policy implications for means of intervention in marine

commons.
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In the case oRia Lagartosmany citizens determined that lower fishing income and declining
catches were factorsahwere impacted first, highlighting key areas for policy intef2gpending

on the drivers of change and their associated levels of impact, policy interventions can occur at the
national, regional or local levels, and at varyiogles of suksystems. For instance, a driver can

be considered | ocal i f Amitigated substanti al
| e v(Rdcha et al., 2015 Consequently, if policy changes at the watershed or regional level can
mitigate against a driver, it is classified as regional or national; and if potiopsto avert drivers
necessitate global coordination, it is analyzed at an international(Rmadba et al., 2015)t is

contested that human actions shaping the biosphere at local and global scales in a SES context

have propagated and cascaded across countries and rgponsrsi et al., 2015)

Mollmann etal. (2015) further argue that the susseof management interventions is reliant on
routine monitoring of system dynamics at a #t
threshold, and with locabnd regionakcale management rather than decisiaking at larger

s pat i alntewentiohsenast also donsider the speed and intensity at which impacts can occur
and the threshold that the SES must overcome before it is vulnerable, and changes become
irreversible. Appropriate management interventions become especially importaist ¢orttext

where social and/or ecological factors interact with one another at differing spatial or temporal
scales, resulting in marine ecosystem tipping pdiaédkoe et al., 2015 Cumming etl. (2006)
arguethatin this intricate nexuyghe problems encountered by societies in natural resources use
arise due to the mismatch between scales of management and scales of the ecological processes
being managed. Scale mismatches may be temporal, spatial and functional in nature, and caused
by the dynamics of sociadcological interaction. Problems in scale alignment can lead to
significant problems and disruptions in the function of the social institutions responsible for
management, and/or the ecological processes being managed, leadingdatiegod the SES
(Cumming et al., 2006)This has significant policy implications, as Selko@ale{2015) contest

that Aidentifying how and at what | evel activ
high relevancet 0o choosing effective management tar ge
ecosystem processes can alter the scale at which management and policy solutions may be required
(Cumming et al., 2006)lo deduce the levels and/or &saht which interventions are warranted,

a thorough understanding of SERSs occurring in a marine context and their associated temporal

and spatial settings at the sublevel is required.
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2.1.3SocialEcological Units

A key component i n watks(Figure 21ip is the( r@sOuec® Qnit (B.g. drevg
shrubs, plants, types of wildlife, and amount and flow of water) that interacts with the users,
resource and governance systems to comprise the overarching SES. Regime shift literature often
focuses on th study of a singular resource ufiiggs et al., 2009)overlooking the complex,
multifaceted, uncertain and fluid nature of human and ecological interactions occurring within
SESs that are often fundamental to ecosystem health and community wellbeing. Resource units
interact with users,agial and governance institutions to form a broader secialogical unit of

analysis. Both social and ecological systems contain units interacting interdependently, and also
containing interactive subsystef@mderiesetal.,2004) They Ai nhabit and int
resource system that is characterized by particular ecosystem types and biophysical processes, also
at one or mor e(Lapleetglr, 20p5MHunt@n istaraatiore svith resource systems

are often mediated through theéseéerdependent relationships with biophysical and-homan

biological units(Anderies et al., 2004A SES lens highlights the complexities of systems at

varying temporal and spatial scal@4ollmann et al., 2015 the context of the environments in

which they are embedded. For instance, a study concerning biodiversity in cultural landscapes
found that the application of an SES approach was able to progtter input for the development

of effective strategies for conservatiftianspachet al., 2016) This type of analytical approach

can help to anticipate, navigate and possibly mitigate against the occurf&SER® in marine
commons, and inform policy and the development of indicators to define boundaries for social

ecol ogi cal units, adherent to Ostormbés (2009)
2.1.4Equity and Social Justice Concerns

Equity and social justice considerations associated with marine commons can help to better
anticipate and plan for SERSs. The occurrence of threshold changes leading to regime shifts has
disproportionate impacts on social groups depending on how thewdnteith the various
components of the SE8s will be explored in Chaptes, some members of tHeia Lagartos
community felt thathe impacts from the declining fishery were inequigadrhdured by certain
actors over others, while tourispnovides disproportionate benefielkoe e@al. (2015) contest

t hat Asudden and/or | arge shifts in ecosysten
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highlight and possibly exacerbate potalty inequitable distribution of costs and benefits among
stakehol ders and sectors. o Equity can be cons
the distribution of benefits and costs; a procedural framework, concerning deueskimg with

regards to marine resource use; and a contextual framework, concerniegjgineg conditions

that limit or facilitate user access to decisimmaking procedures, resources and benefits
(McDermottetal., 2013) I n often cases, Aenvironment al pr
upon t h(Agyemanetal. 2002)leading to further exacerbation of the impacts brought on

by SERSs. It is frequently those who are the least politically powerfulreosd marginalized
individuals of society who are at the most risk and victimized to the greatest degree by
environmental and social changes. For instance, a study on the distribution of ecological impacts
from human activities found that increasing constiompof a fishery by middleincome and rich

nations indirectly led to fishing damages suffered by poor naiinsivasan et al., 2008)
Engagement of user groups to facilitate discussion of equity and the costs and benefits across
stakeholders under potential tipping point circumstances can help to inform the dewagiog

process about managerial options to mitigate img&etkkoe et al., 2015¥5roups with the largest
proportion of benefits will most likely have a louder voice compacecharginalized groups

which can be seen in the case study of this reseanmiany stated that the fishing cooperatives,
identified as one of the responsible parties for the changes occurring, were also the most powerful
and a key governance actdvlanagment that recognizes this disparity will work to avoid
inequitable outcomes. Recognition and incorporation of equity and social justice aspects as both
drivers and impacts (i.e. who benefits and who loses) within the context of SESs can lead to the
develpment of novel and effective mechanisms to combat against SERSs that may further

aggravate such concerns.
2.1.5Power and Politics

The dynamics of power and politics when applied to marine conrpoohresource management

have significant implications foeffective and sustainable governance frameworks. Research
suggests that there is has been limited attention given to the role that social inequities, power
imbalances, and social and environmental injustices has in the study of SERSSs, particularly in a
fisheries and coastal management confdalyaket al, 2016) As SERSs may sometimes be a

result of varying power disparities caused through interactions between the positions of social
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actors and institutions in society, the neglect of power and politrmdets the prediction,
navigation and potential aversion of rapid social and environmental changes. Social inequities,
power imbalances and injustices themselves may be considered drivers of (BBRSset al.,

2016) Uncertainty in relation to the distribution of costs and benefits between varying groups of
people in society can work to complicate management systems regarding regim(€ sépitset

al,, 2012)

In addition, understanding the role that power plays in the governance and management of
resources is significant to planning for rambange. Power may be defined froen emic
perspective (insidé, understanding power from within individuals/groups that rely on a specific
resource governance contexd)ic perspective (outsida, understanding power from perspective

of broader sociaheory through ideas, observations and research questions; considering the role

of externalities such as political, economic, social and ecological fgctmrs) generative
perspective (insideut, using lessons on power drawn from case study anahgigttribute to

social theories), to conceptualize its impact on compuri resource us@ayak et al., 2016)it

may also be construed through an agmmiteredperspective in which it is used as a
coercion/ constraint by an individual ddgroup t
excludability; or structural approach, where power is sourced from structural forces through the
institutions (norms, rules, customs, practices, traditions, etc, that enforce conformity) and positions
that people or groups hold in sociélayak et al., 20165uch is the case Ria Lagartoswhere

maj ority believe that oneds power i s based on

Finally, power can also be viewed through the
(actors explicitly hold power), hidden (power determined by a ealed agenda to achieve
objectives, thereby excluding and determining certain members) and invisible (power is socially

and culturally derived through norms, values, worldviews, knowledge, perspectives and belief
systems) views of powgNayak et al., 2016)The interplay of power dynawgs can work to
exacerbate inequities in distributions of costs and benefits caused by SERSs, thereby influencing
the degree to which specific members and institutions in society have vulnerability to social and
environmental changes. Nayakadt(2016) catest that due consideration must be given to who
benefits and who loses in a SES when regime shifts occur, illustrated through a case study in which

power imbalances caused by caste and political party affiliations aggravated social changes in
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| ndi alikadag@h.iThis is also supported by Cumminglégis ( 2006) ar gument
individuals in society, particularly those that fulfill organization roles, have the ability to influence
ecosystem patterns and processes. Depending where the poweciamaiihaking is held in an

SES, certain relations between social actors may work to push the system towards an advantageous
regime shift, often inducing negative consequences at the expense of and disempowering the most
marginalized individuals and grosifin society. Consideration for these aspects can contribute to

the development of effective governance approaches that combat against unfair and inequitable

manipulation of power and avert SERSs in marine commons.
2.1.6Governance to NavigateRegime Shifts

Different strategies of environmental governance can provide novel tools for coupled marine SESs

to recover from environmental and social degradation. Environmental governance is defined as
At he set of regul at or yanipatioostercughemhich potitecad bctoonrs i s ms
infl uence envir on me n(tembsandAgtawvah A098) lahasdbeen toind o me s 0
that conventioal f or ms o f governance have resulted in
institutional prescr i pt(Epstarset a, R@l5Fenergingformsofme nt a l
environmental governance are defined by the relationships between state, market and community
actors, and can take the form of different mechanisms embedded in each nexus, including, public
private and privatsocial partnerships (Figuge3). These freneworks involve interaction between

at | east two soci al arenas of Shkasng nateare emp | i f
contemporary environmental governance. The emergence of these hybrid forms of environmental
governance is based upon the recagnithat no single agent possesses the capabilities to address
the multiple facets, i nt er depend e rfLemos and and
Agrawal, 2008) Thus, the building of trust between various governance actors is es3Afigad

asked what they believed to be the level of trust amongst governance actors, community members

of RiaLagartosstated that there waBnoderate trust, while subsequently being equally divided

bet ween fihighd and fino trust. o

Governance arrangementncinfluence social and ecological processes in SESs and may impact
the emergence and outcome of SERSs. Due to the interconnected nature of social institutions

across regional, national and global levels, effective environmental governance frameworks
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necesitate the cooperation of various actors. This is especially true when considering the degree
of uncertainty and change involved with SERSs and the 4wkl governance mechanisms
involving a diversity of social actors and networks designed to combat ((@strom, 201Q)
Multilayered governance can provide novel approaches to moderate interplay amongst institutions.
It has been arguedahthey improve the alignment between knowledge and action in a SES context
and enable societies to counter more adaptively to environmental and social (tledeget al.,

2006) They rely on the collaboration of stakeholders that operate at diverse levels through social
networks(Folke et al., 2005)Co-management in particularghlightsthe significance of learning

and collaboration necessaryitaprove understanding of SESs

Public-private

Comanagement i
partnerships

(e.g., concessionary
arrangements, logging,
mining)

(e.g., comanagement/
CBNRM, forests,
fisheries, water)

Prl\‘ate-sgc 1al Market
partnerships

Community

(e.g.. payments for
ecosystem services,
carbon sequestration, ecotourism)

Figure 2.3: Mechanisms and strategies of environmental governance
(Lemos and Agrawal, 2008)

Furthermore, in order to overcome wellbeing challenges associated with SERSs, governance
interventions must strive to be linked to social justice, sustainable livelihoods and ecosystem health
(JentoftandChuenpagdee, 2018yailure to do so may result in a mismatch between impacts of
SERSs and the policy amgvernance tools designed taxdeat them. Jentoft and Chuenpagdee
2018 use case studies &SFsin marine commons as examples of governance interventions
contributingto communitywellbeing. They argue that without the link between governance and
wellbeing, challenges and concerns associated with marine commons ss6ksagll not be

sufficiently addressed. It is therefore crucial that governance frameworks become more adaptive
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to better navigate SERS. Such frameworks can enhance the ability of a SES to cope with
uncertainty(Adger et al, 2005) However, multievel or joint governance frameworks are not
without their disadvantagesequiring more time to make decisions and potentially aggravating
political, economic or livelihood conflict if not appropriately facilitatés such the application

of any governance framework to combat against environmental and social change must be
thoroughly analyzed before implementatiofihe following section of the literature review

examines MPAs asgovernanceool to manage the abovementioned SERSS.
2.2 Marine Protected Areas

Marine protected areadPAS) like the RLBR have long been known as a robust and effective
management tool in the conservation of natural resources, biological diversity, and historical and
cultural facets of the landscape. The International Union for Conservation of Nature (IUCN)
definesan MPAaaniany ar ea o f-tidal erram,rtogethdravith it®averlysng water

and associated flora, fauna, historical and cultural features, which has been reserved by law or
ot her effective means to prot e¢Wellsgtaal,201®r al |
Historically, MPAs were established by Indigenous peoples, and eventually for traditional and
cultural purposes focused onofd security reservations. Following the Second World War,
attention shifted towards an increased awareness of threats to the ocean, with the IUCN leading a
Asci-keaaxed critical mari ne habitats approach, 0o
vital species, ecosystems and habitat (Wells et al., 2016). Today, the implementation of an MPA
strives to diminish the risk of degradation to marine and coastal ecosystems by reducing pressure
on fisheries and other related marine activitiessuring the ptection and conservation of
biological diversity.The ecological conservation benefits of MPAs are well known and studied,
including: the maintenance of biodiversity and provision of refuge for endangered and commercial
species, protection of critical hadi from destructive fishing practices such as bottom trawling,
establishment of recovery zones for species to reproduce and recover, increase of fish catch due to
spillover effects, and the building of resilience against external impacts such as charage c
(Bennettand Dearden, 2014; Christie et al., 2017; Gallacher et28116; Loury et al., 2017;
Robertset al, 2018) MPAs have been considered useful in the implementation of the ecosystem
approach and the precautionary principle, as

human uses by adopting a degree of protection, which can range from strict protectreralivhe
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use activities are barred, to less stringent measures like sanctioning areas where multiple uses are
all owed a n(f#raga and dekus,t2@0@tothe Seventh Meeting of the Conference of
Parties to the CBD, it alhpetectea greas, englenteriies ais pértroa r 1 n
a wider marine and coastal management framework, are one of the essential tools for the
conservation and sustai nab| d€FragasardJesiis, 2008ieir ne anc
implementationisconsteud as vi t al in the achievement of |
11 for 2020 of Aat | east 17% of terrestrial a
especially areas of particular importance for biodiversity and ecosystem services)sereved

through effectively and equitably managed, ecologically representative andowe#cted
systems of gJoneseta.t2@18; Nigitmea a.,02018; Rees et al., 2018; Roberts et

al., 2018) They are also an important instrument in the achievement of sustainable development
goal (SDG) 14, whi c h s hably wse the oceans,fseas ang enarimee a n
resources for s u@UN®epartanént of EcahemiceahddSpcraleAfiairs) 2017)

2.21 Critiques of MPAs

While there is extensive literature evaluatinghbi@ogical and ecological implications of MPAs,

a research gap examining théuence of MPAs on community and societal wellbeing remains to
be thoroughly addresseldoury et al., 2017, have found that biophysical indicators are frequently
given greatereniority in MPA management, as compared to secionomic or governance ones.
Often ti mesgoltdoei diaslocfiiattdo ( Al exander et al , 2
the complex nexus that involves a multitude of actors and policy sectoraasidginstitutional

and soci al fragmentati on, t herebgcbiadecahgfi
defined by Alexander et al.,, 2017, as cohesion between -eocimomic, governance and
biophysical systems. Improving fit necessitateshdt sn attention beyond considering only
ecological processes in the governance of MPAs to a more integrative peroepiioeffectively
managed MPA wi t h an exclusive focus on biophysica
communityoblsempefrictes veidmpacts and genercanlbe sati s
construed simultaneouslyas i bi ol ogi cal s uc c(eosrgabal.201d)Suah fi s o C i
anMPAisoften Andevoid of broad partici paleneft:yand n man
conflictr e s ol ut i o n (Fragaarnd desus,s2608)fien times local stakeholders are not

consulted in the initial stages of MPA development, if at(BBnnettand Dearden, 2014)
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Management recurrently fails to recognize the unique social, economic, ecological, cultural and
political context of the region in which the MPA is implemented. Laakookidering community
engagement and soesxonomic characteristics are two themes routinely cited with MPA failure
and incompliancg€Gall and Rodwell, 2016) sometimes given greater weight by influencing
success caseés will be explored in later chapters, failure to inform and engage some local
comnunities inRia Lagartodas led to increased instances of incompliance with respect to the

reserveds regul ations.

There is a clear need to understand the connections between the conservation goals and the
perspectives of local stakeholders on the cuaadtprojected implications of the MPA in relation

to their communityoés well being, as soci al pro
A sociatecological lens is critical in deriving effective solutions to the mismanagement of some
MPAs worldw d e . Il n i ts a p-ecoblagicabdystems appraach remphasizes ihat |
people, communities, economies, societies, cultures are embedded parts of the biosphere and shape
it from | oc a(Folkeeat al,2016)bAa the iseffeativemes® of many MPAs is
ultimately rooted in social causes, attention to this area is critical to create a more robust overall
responsetoni s management . Bhe dyaadhicsyof hsimpam aekavioug in response

to ecol ogical changes can be crucial (Lede det er
et al., 2013)This is especially important during the current time as the Antheroleas resulted

in highly complex and intricate sadiecological issues with crossale (both spatial and
temporal) causes. It is evident that, AdAthe sc:
the Anthropocene generate new dynamicsthabcmect pr evi ous| y(Falkec onnec
et al., 2016) Social and ecological dimensions are therefore intrinsically linked in human
environment systems and should not be studied in isolation or diverged when developing solutions

to problems such asRA ineffectiveness.

2.22 Overview of Governance

As explored earlier in this chapter, environmental governance tends to follow eithed@wiop
bottomup or markebased approach (Jones et al., 2013). MPAs can be classified into six different
governance categoriesnging in stringency of anthropogenic influence and based on the
objectives under which the area was designated (Wells et al., 2016). These vary from MPAs

principally designed for biodiversity conservation (i.e.-take zones) to tte® promoting
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extractive, recreational and commercial activity (Roberts et al., 2G®R)ernmentsaround the
world apply the IUCN categories to their MPAs, providinglabally recognizedstandard to
compare MPA governance across jurisdictions (Roberd$,e2018). The governance of MPAs

has evolved to include fAisecondary objmeandi ves

it has always beerecognized that they can play a key rolsusstainablel e ve |l opment €égi ve
dependence of many locabenmuni ti es and national economi es
(Wells et al., 2016). Th&LBR is classified as a Category VI Protected Area, allowing for
sustainable use of natural resources. The respective protected area categories and their associated

objectives as defined by the IUCN (2019) are as follows:

Table2.1: IUCN Protected Area Categories

Category | Title Objectives
IA Strict Nature Conserve outstanding ecosystems, speanegor
Reserve geodiversity featureshese attributes will havaeen
formed mostly or entirely by nenuman forces and will be
degraded or destroyed when subjected to all but very lig
human impat
B Wilderness Area | Protect longterm ecological integrity of natural areas tha
are undisturbed by significant humactiaity, free of
modern infrastructure and where natural forces and
processes predominate, so current and future generatio
have the opportunity to experience such areas
I National Park Protect natural biodiversity alongith and supporting
environmetal processes and promarvironmentally and
culturally compatible, spiritual, scientific, educational,
recreational, and visitor opportunities
1] Natural Monument | Protect specific outstanding natural featufies. landform,
or Feature sea mount, subarine cavern, geological feature such as
cave or even a living feature such as an ancienejend
their associated biodiversity and habitats.
v Habitat/Species Maintain, conserve and restagecificspecies and
Management Area | habitats.
\% Protected Protect and sustain important landscapes/seascapes ar
Landscape/Seasca| associated nature conservation and other values create
interactions with humans through traditional manageme
practices.
Vi Protected Area with Protect natural ecosystems and use natural resources
Sustainable Usefo | sustainably, when conservation and sustainable use ca
Natural Resources | mutually beneficial.
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Socioeconomic objectives, including the maintenance of public support and prevention of local
incomeloss are sometimes included in MPA policy planning (Roberts et al., 2018), with many
studies finding that benefitting local development outcomes are an importesurpoe of local
support for MPAgBennettandDearden, 2014)Amalgamating biophysical and so@conomic
objectives, governance frameworks, adapted to local conditions, can work to provide a supportive
policy environment fothe effective management of MPAs, enabling the achievement of said
objectives (BennaeandDearden, 2014Based on the degree of coherence and cooperation across
actor levels, governance institutions can serve as drivers, restrictors or supportergfébinie

MPA management and local development. Quality of horizontal and vertical interaction between
various government levels, communities, and private-gosernmental and scientiflzased
institutions is a key determinant of project success (BeamgiDearden, 2014). In addition,
policies that facilitate meaningful participation of citizen actions in MPA design and
implementation and incorporate local management are found to be the most successful. Without
harmonization between institutions, MPA gavance outcomes may be conflictive or

counterproductive.

2.2.3 Community-Based Management

Communitytb ased managemepd® approAbbttbemt invol ves ¢
community to manage their resourcéis. implementationrequires a degree of devolution of
decisionmaking power and authority to communities. It strives to encourage better resource
management outcomes with the full participation of communities and resource users in-decision
making activites, incorporation of local institutions, customary practiardknowledge systems

in management, regulatory and enforcement proce$sdwiciusand Collins, 2007) When

applied to MPAsgovernance in a communityased framework is characterized by lquedples

which take the lead on the conservation and sustainable use of marine commons and combat
against SERSs. I n this model, Acommunity orgal
granted a significant level of autonomy to collectively decide riles governing MPA

ma n a g e (@anestetdal., 2013The 1990s saw a rise in marine conservatioasateat were

community managed (Wells et al., 2016), finding that community participation is an important
factor for the successful implementation of an MRAury et al., 2017; Mangubhat al, 2015)

A comanagementapproach one i n which Aresponsibility for
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| ocal communiti es alouyegab, 2@ rwasrfeundtto beifalf focasinga | s 0

on the fAessential role of | ocal communities al
et al., 2016). A&ommunity institutions may not have sufficient technical capacity to effectively
manage resourcesomanagementinan MPAcore xt I s considered to be
acceptabl e man gRBeensitamdDeardep, 2014 Gocemment agenciesork in

partnership with communities arfiacilitate community participation by providing the necessary
finances, monitoring, law enforcement and technical expertise to ensure that the MPAs meet their

management objectives.

Members of thdRia Lagartocommunity agreed that reserve management solely run by locals
would be ineffective as they lacked the appropriate education and technical training, and instead
advocated for a scenario wherein government worked alongside the comdwmity et al2013
advocates this approach, stating that Aextern:
conservation NGOs, may have an important role in enabling and reinforcing such community
initiatives, and ensuring that community efforts are consistent ewisting legal and policy
objectives at a nat i Standes hawe rshowsnutipatr thenrostipositie | | e
examples of livelihoogensitive conservation through MPAs comes from communities that are

at the forefront of demanding and setting figwstainablause marine reservesistances where

local and indigenous communities were heavily involved in the management of MPAs have been
found tobe some of the most robust in meeting sustainable development goals, including a New
Zealand example wiic ficompar ed t he ef f i enanaged neserees anch at i o
traditional managed areas in conserving reef
management, characterized by reef closures instigated and maintained by the commuicigg prov

more efficient protection (i.e., higher fish average size and biomass) because rules reflect local
understandings of humannvi r onment i nteractions @dpdz provi
Angaritaet al, 2014)

Likewise, the incorporation of stakeholder traditional knowledge into the design of a Colombian

MPA had led to the reserve to be dublagdp r ovi dent i al conservation o
reefs are some of the healthiest in the Caribbean and local catyrisuhighly involved in

ma n a g e (impaerAngaritaet al, 2014) This study reinforced that traditional knowledge types

and management techniques, including gear restrictions, fishing seasons, local norms, rules of use
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and resource patterns should be included iANRnning.Finally, an analysis of the San Felipe

Marine Reserve, Yucatan, México found that community perspectives towards MPAs are vital
information which Aif incorporated in the des
successful policymplementation. The starting point of this process involves a discussion with the
community, experts, managers, and policy makers to find some agreement or consensus about the

i mportance of the resour ce(fhuenpaddeet a,002) Ailesy s hou
would also work to alleviate poverty through the provision of alternative livelihoods in

conservation and management.

Local stakeholder participation, consultation and engagement are important themes emerging in
MPA literature and should be done at stages in MPA design, development, execution and
managemer(BennetiandDearden, 2014)This ensures the confidence and empowetwidocal

peoples in the management of their own resources and lasting r@sulisise of their proximity,

locals and indigenous peoples are often at the forefront of marine resource use. They are more
cognizant of the ecological processes responsilolerfabling marine resources, and as a result,
often have better knowledge of how to more effectively manage said resources. This is often
referred to as ftr ad(Ldpezbngaritaet &,2@l4) Byincorpotatingg n o wl e
multiple knowledge typethrough local stakeholder engagement in MPA design, management and
evaluation, this structure could work to build the deteriorated trust and rebuild strained
relationships between locals and government bodies, potentially leading to enhanced compliance

andimproved conservation outcomes.

Associated with the above theme of coupled local involvement and-scolalgical systems, the
last section of the literature review assesses commueitipeing in relation t&SSFs(such as

those found irRia Lagartosand MPA governance.

2.3 Community Wellbeing

The concept of wellbeing is defined afstate of being with others and the natural environment
that arises where human needs are met, where individuals and groups can act meaningfully to

pursue theigoals, and where they are satisfied with their way ob ([fdcGregor 2008).
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Wellbeing literature identifies three p@ectives that may be applied, namely:

1. Material wellbeingi focusing on the resource units in an SES (Ostrom, 2009) that an
individual possesseand the degree to which individual needs are being met (i.e. income,
infrastructure, assets, and natural resources);

2. Relational wellbeing focusing on the social relationships an individual is engaged in
during the pursuibf wellbeing (i.e. relationships that provide an avenue to resource units,
markets and access to public goods, or influence individual behavior through institutions,
family and social structures); and

3. Subjective wellbeing focusing on individual satisféon with the quality of life that one

has achieved (i.e. happiness, cultural valuesiidgeitftity, ambitions).

When applied more broadly at a community scal e
of social, economic, environmental, culturaldgpolitical conditions identified by individuals and

their communities as essenti al f Wisemhahaman t o f
Brasher, 2008)o r Athe satisfaction with the | ocal p |
attachment to it, the social and physical environment, and the servitesfara ¢ (Fdrjaztetiale s 0

2011) Community wellbeing involves a spectrum of economic, social, environmental, cultural

and governance goals that are determined as being of the most significant for a specific community,
population or societfCox et al.,2010) Community wellbeing has roots in ancie@tecian

literature, with Aristotle arguing that individual capacity to attain potential welthisientrenched

in soci al and col |l ect iweel |rbeeliantgi oonfs hci opnsmu nTi ht ei ree
precondition for t h(&isemanandBrashem 2008\ His isisuppdortedind u al s
more recenstudies, with the Organization for Economic Cooperation and Development (OECD)
stating in a&2016report thatfipe o pl e6s happiness depends to a |
of the broader community they (&@Secpaty”, aft an
2016) The epitome of wellboe;p i n a community is one in which
di fferent ¢ omMc@reatWaltosamdleoaand; 204are met. A promotion of
community wellbeing can therefore play a significant role in advancing individual mental and

emotional wellbeing.
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2.3.1 Wellbeing and SSFCommunities

A wellbeing lens applied to the context®$Fcommunitiesconcerns certainuicomes beneficial

to the livelihood of fishers, the primary breadwinners of the community, including: material goals
like economic yield, food source and employment; andmaterial goals such as work safety,
equitable working conditions; or the presdiwa of ecological values in their marine and coastal
environmentgAllison et al., 2012Coulthard et al., 20)1Wellbeing constituents as identified by

the fishers and other community membersRd& Lagartosare explored inChapter6. The
application of a wellbeing lens, encompassing all three dimensions, enables a better understanding
of the multifaceted reality #t manySSFcommunities live in and better relation to the social
ecological system perspective. It provides analysis of the conflicts anebffadkat fishers face

and can contribute to governance approaches by providing the basis of fishery management
measuresPrevious fisheries literature placed a large emphasis on a narrowgbtveview-

Social welfare 3
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[ Assets W (Lwellhood
J

diversity

Policy
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Wellbeing Y satisfaction
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institutions =T
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Kinship \_/ fishing
Gender
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Social Collective
Cohesion Identity
Environmental
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Levels of scale

1. Micro: individual, household
2. Meso: community, fishery
3, Macro: large-scale human-ecological systems

Figure 2.4: Facets of social wellbeing i®SFs(Weeratung et al.20149
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-point of wellbeing, portrayed s f o | propersise offa éish stockquires that resources be
utilized to exploitit such that the present value of future metirns is maximize#l such that the

stream of net incomes that it earns, propdibgounted, is a maximuir{Anderson, 1987)This
restricted perspective confines individual and community wellbeing in a fisheries context to solely
monetary constituents, without giving regard to the intangible relational and subjective
components. Analysis of fisher behaviour and decisiaking reveals that individual choices

made are often complex, and involve economic, social and ecological considerations, for instance
where, when and what species to harvest, and concern factors such as reputation, social status and
external peer pressure inféincing behavioufWeeratunge et al., 2014As fisheries are muki

scaled and concern a multitude of objectives, lale¢ dimensions (material, relational and
subjective) should therefore be equally considered in governance deuskamy. Consideration

of the triangulated view of community wellbeing can work to bridge the gap between a
commu ni t-godrmmicievelgnent and ecological integritiFigure 2.4 depictsdifferent

wellbeing facets typical ofreSSFcommunity, differentiated in their respective categories.

As aforementioned, material wellbeing is concerned with the resources a community has and the
degree to which they meet tbeo mmu n i t yRelstional evelloegg can be argued as being
rooted in how rich a communityés soci al capit
within their communityds s o s Saiblcapiialesrdefined&sy and
Afeatures of soci al 0 rngraasnand teust ithat dasilitate atiantanda s n
cooperation f o (Weemturige: atl al., R 4Havfing ta adiversity of social
relationships for fAdependency, obl i ig&shingo n , su
communities can determi ne drd hf ias Ipe(Caliharts v iwe U
2012)One6s fAcapacity for meaningful action, and
our rel at i on gAmitageetal, i201R) Thistishakgnes with the emergence of co
management governance schemes (as described earlier in this literature review) in coastal
communities, which recognize the relational dimension of wellbethgough the
institutionalization of the governance inteians amongt individualfishers andalso between

fishers and governmerfAllison et al.,2012. Community wellbeing can thus provide novel

insights for sustainable governance of marine environments.
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Finally, the subjective wellbeing dimension relates to the importance that many view of fishing as

a fdway of Il i f eo and (Allisorbet a&.201D.sAfcare tonceph of thif f i s h
di mension of wellbeing is identit (Weerdumdeetdi ed
al., 2014) Many fishers associate their occupation with their identity, taking great pride and high
devotiont o t he f i shi ng wa ythedfishing dcdumation dfteconfersed reor g u e d

only important markers of selfdent i ty and i ndi vi dualisfaghani de an
bonusé, whi ch ¢ o u kcdnomicogrountisealoodcassodwine 2001 0Viost
fishers regard their occupation not onlyasamea t o accr ue i inteneically, but

rewarding activityin its own right as a desirable and meaningiuey of s p e n.dd nilgt o n ¢
is seen as a means of satftualization, with strong occupational attachment driven by adventure
andchallenge. In most coastal communiti&s Ria Lagartosfishing is an interwoven component

of society, highly influencing cultural, economic and political facets.

2.3.2 Indicators of Community Wellbeing

Wellbeing literature offers a multitude of indioas with which to measure and quantify the state

of an individual 6s and communityodos well being.
are argued as being effective tool s(Wideman fiund e
andBrasher, 2008)However, in order for them to be effective, the lkedgments in relation to

wellbeing causing life to get better or worse for citizens must be identified. Most community
wellbeing studies have been established around facets such as poverty, education, health,
participation, business services, governmem;:profit organizatiorandenvironment(Forjaz et

al., 2011) Community wellbeing indicators have been developed as framkevand to serve as

tools to inform, engage and integrate community planning and policy mékirsgmanand

Brasher, 2008)For the purposes of this research, a combination of resoweresconsulted
(Weeratunge et al., 201Maynard et al, 2015 White, 2010 Cox et al., 2010Morton and

Edwards, 203; Salvaris, 2000BaringtonLeigh andEscande, 201&roll, 2011, Seaford, 2015

Sirgy et al., 2013 Biedenweget al, 2016 Breslow et al., 2016Kim et al, 2015)to derive

examples of commutyi wellbeing indicators as noted in Tal2l@. These indicators were chosen

to provide an empiricddasis of analysis and for their application to communitiea BS&Fcontext

asascertained by the literature consulted. They have been developed for use at a multitude of local,
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regional and national scales to inform a diversity of theoretical assumptions and persfiéckives
et al., 2010)

As community priorities vary depending on the culture and society, the literature agrees that
therefore a single or universal objective of wellbeing should not be established, but rather a
A ¢ o mmo rewofk ofaconceptaind measures which can assist citizens and commugidjes

arrive at working agreements about the goals important to thema the extent to which these

goals are being achiev@@Cox et al., 2010)In this context, indicators are viewed as statistical
tools that translate community goals into clear and tangible results used for the assessment and

communication of progress of community wellogi

Table2.2: Community Wellbeing Indicators and Examples

Wellbeing | Indicator Example
Dimension
Material Assets, source of livelihood and diversity, public infrastructure, social we
provision, clean and healthy environment (i.e. air, watetand), food and wate
food security, shelter, natural resources, physical health, lengthene
expectancy, health services, secure and continuous supply of/access to re
and services, business development, security of person and community,
safety, education, literacy rate, library usage, school retention rate, emplo
rate, job security, per capita income, housing affordability, internet access
and recreational opportunities, natural areas and parks, protection from
hazard

Relational | Rights, kinship, strong fisher institutions, class relations, policy environr
social (community and family) cohesion, community connectedness
organizationglentres social support and infrastructure, family values, pers
relationdips, support networks, citizen participation, political affiliation, gld
markets
Subjective | Food security, job satisfaction, autonomy (social and economic freedom), v
life, self and collective identity, mental health, cultural values and bg
ambitions, selactualization, sense of place

2.3.3Critiques of Wellbeing Indicators

The development of community wellbeing indicators has been praised across the literature for
improving the responsiveness and effectiveness of commastgd policy development and
planning(Cox et al., 2010)They relay and are a valuable source of eoog8ng and higkguality

data in an accessible manner concerning how a society is doing, an important precursor for and

supporter of policy and reporting, lead to increased transparency and accountability, and
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elevated sustainable development outcomes. They also provide a firm basis and opportunities for
fostering local engagement in governance, enabling individuals to participate and identify key
environmendl, social and economic trends in their commu(@glvaris, 2000)They can show

how key dimensions of community wellbeing integrate and piece together and which ones need
improvement, ensuring that decisions made in local governments are based on accurate evidence

concerning community priorities.

Finally, they foster elationships between communities and government to support ongoing
research testing effectiveness and usefulness of wellbeing indicator systemsalCargat that

community wellbeing indicators are important as:

1) democratic tools to engage citizensnforming governance decisions;
2) policy tools to guide evidendeased planning and address key issues recognized for their
significance by locals; and

3) reporting tools to track and community progress towards wellbeing objectives.

However, the use of wellb®y indicators haalsocome under great scrutiny in the literatiangely

due to the context of the politics in which it is embedded, interpreted and implemented. The
practical application of wellbeing in policy and politics brings into question itstefémess, and

in some cases, even working against communities by validating the withdrawal of material support
in the form of statesponsored welfare or aid prograghite, 2010) Another critique concerns

t he fApr eoccup aRodusing onadicatasfsfigheste thaeldbeing is inappropriate

for the poor, who have mogressing matters to tend to. In the most extreinean dilute the
importance of relation and subjective wellbeing or construe them as a luxury for those trying to
meet material need®hite, 2010) Furthermorejt is contended as exaggeratimglividualism
(Angner, 2010)conforming to the dominant philosophies of Westsmnieties, as supported by
anthropological and historical eviden@@hristopher, 1999)The Western way of life is seen as

the epitomeof wellbeing, indicating a superior quality of life compared to others, which may not

be the case. The responses of-Méestern subjects may also be misinterpreted, attributing them

to lower quality of life than may be accurdihite, 2010) Finally, wellbeing indicators are
criticized for being difficult to precisely quantify and repeat, vargi based on t he r e
mood and the country, culture and demography in which the study takes place. This makes results

challenging to generalize and apply to other cdKeseger and Stone, 2014)The use of uRi
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di mensi onal I ndsizefis-a b | 6 oo d eal fAmengel ect t he c
communitiegWintertonet al., 2014) This can be seen Ria Lagartoswhere differences were

noted in the identification of wellbeing factors amongst communities located in close proximity to
one anotherlt is therefore argued thatdicator data should not be relied on a sole source of
knowledge and should inform rather than drive policy and governance de¢Gomnst al., 2010)
Exclusively relying on an aggregation of wellbeing data can lead to false presumptions
(BarringtonnLeigh and Escande, 2018)and exclude negative experiencesd @imensionsThe
following section presenthe conceptual framework guiding this study, amalgamating all three

research areas as analyzed above in relation to the research objectives.

2.4 Conceptual Framework

The application of aonceptual framework isseful in any field of research and is afeemployed

to determine: what will and will not be included in the study; the relationships between research
areas based on logic and theory; and giving the researcher a platform wherengregate
paradi gms i nt o(BdkterandJadk, 2@08)lt funatibns to anchordhe study, being
further developed, completed and consulted in the data analysis stage, highlighting important
connections amongst constructs as they emerge. Referencing it during the analysis ensures that

data interpretation has a reasonable scope and structure (@ackiack, 2008).

The conceptual framework used for the purposes of this study is depi€igdre2.5, visualizing

the research constructs and the connections between Tiememplate for thisramework is

N

Social-ecological (1)

regime shifts

- Drivers —_

i Cammunity 0 Siorieny
~ IS well-being detrimental SERSs
ﬂT’ - Material 3 /" while simultaneously
[ 2 } - Relational meeting conservation
] /| - Subjective goals and ensuring
il \ community wellbeing.

Marine protected
areas

- Governance

- Management

- Local Engagement

Figure 2.5: The thesis conceptual framework as created by #lughor for the purposes of the study
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based on the work dfomepy et al., 2005The three research objectives are cclonaled in the

framework, represented in green, blue and orange, respect8iERBSs characterized by the

factors that drive them, the changes they induce and the impacts they inflo¢natedn the

box in thetopleftc or ner , along with i ts a-fclharadtarizethe on t o
nature of environmental and soctdlanges taking place in the Ria Lagartos Biosphere Reserve
Research objective fnA20 i ih SERSY thegrammagesmentof MPA$ hr e e
(bottomleft box) and the three dimensions of community wellbeing (central box), as it explores

local perceptions of the MPA in relation to community wellbeing and the changes occurring.
Finally, research objective A30 serves to det
governance structure, one in which the MPA can combat agaiasigethrough community
involvement, meeting both conservation and wellbeing goals, is poSgikeleolourcoded arrows

correspond with their respective objectivdisistrating the interconnected nature of the research

and how all concepts link to one another in¢barse of the study, from its initiation to end goal.

The conceptual framework offers a theoretical perspective on the three research areas of the
literature reviewThe following chapter explores the case study used for this resetreRLBR

T in greater detail, including its ecoregions, international designations, conegusetup of the

fishing cooperatives, types of fish species harvested, and the MPA governance framework in

Mexico as a whole
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CHAPTER THREE: CASE STUDY'1
THE RIA LAGARTOS BIOSPHERE RESERVE

The following chapter explores the case stoolytext inthis research theRialLagartos Biosphere

ReserveRLBR - Figure3.1). This expands on the brief overview Section 1.3, and includes more
information on its ecoregions, international designations, communities, setup of fishing
cooperatives, types of fish species harvested, and the MPA governance framework in Mexico

Actam Chuleb
Marine Reserve

Rio Lagartos
Biosphere Reserve

Dzilam de
Bravo State Reserve

Yum-Balam

Gulf of Mexico " (Tas Colorada) =77 Contoy
D [ Island

=N, El Cuyo

West coast of Isla Mujeres -
l Punta Cancun and Punta }\"féu‘

® Mérida

/',.(Te'l;estﬁn
// ?Riﬂ Celestiin
| YUCATAN

e
[¥Isla Arena

\\J/

Cozumel Reef

CAMPECHE Sian Ka'an Reef

Figure 3.1 The Boundaries of the RLBRind the three communities used as case studies for this tlie:
aregional and local contexhighlighted in red(HernandezFlores, 2015 Doyon and Sabinot, 2018
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3.1 Current Status and Legislative Foundations of MPASs in Mexico

As the 12 largest country in the world in terms of coastline extent and marine surface, with an
exclusive zone of 314,992,000 ha (Fig&2), a continental platform of 39,460,300 ha and a
coastline that stretches 11,500 km, of which 1,600,000 ha is covered &nyresareas and about
1,250,000 ha by coastal lagoqksaga and Jesus, 2008)exico has a special interest to protect

its coastal area3he Mexican coastal zone provides a wide diversity of goods and environmental
services, and is an area of great egial, economic and social importance to the people of
Mexico. The jurisdiction of the Mexican coastal zone is centralized, as everything associated with
water resources has an adjacent federal zone. Coastal resources management is delegated to the
relevan Mexican state, and only devolved to municipalities under particular circumstances
through legal instruments such as General Laws, enabling decentralization of federal jurisdiction
and regulatory authority for specific purpos@gaga and Jesus, 2008n Mexico, legal
instruments such as laws, decrees, secretarial agreements and official standards regulate the access
and use of coastal and marine resour¢as environmental management tools in particales

ecological zoning programsised to plan landnd water use, and protected aré@As), both

governed by theGeneral Law for Ecological Equilibrium and Environmental Protection
(LGEEPA). LGEEPA came into effect in 1988 andequired the government to include

environmental considerations in its natiopkns(Havardet al, 2015) The Law further defines
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the tools of the national environment policy in gteve ofsustainable usef matural resources,
including obtaining economic benefits while preserving ecological integkgyof 2000, the
Secretariat of Environment and Natural Resou(8&MARNAT) and the National Commission

of Natural Protected Areas (CONANP) has overseemtipdiementation of environmental zoning
programs and management of PAs in MeXldavard et al., 2015)n Mexico, 17 millionhectares

of landin 176 sitesare considere®As (Figure3.2), 41 of which are biosphere reseryB®yon
andSabinot, 2014)The Law mandatethat eachPA should have its own management plan, ruled
through a regulation that is derived from the LGEHKFAaga and Jesus, 2008) addition, the

Penal Code of Mexico incorporates provisions intended to protect marine life, including penalties
of up to nine yearef imprisonment for individuals who entrap or harm marine turtles, mammals,
coral reefs, and any aquatic species exploited outside of harvesting seasons, with an additional
penalty of up to three years if the offence is committed within the boundaree®A{WIPO,

2010)

The establi shment of a PA must consider the ai
and indigenous communities, and traditional land use. A proposal put forth for a PA is mandated
to include studies carried ouy lthe government, in collaboration with other institutions such as
universities and research centridmt delineate: general information about the subject area,
ecosystem description and its relevance to the national and regional levels, rationaly tbgusti

PA status, historical and cultural facets of the area, ssmoomic status of the area, description

of traditional and potential land uses, and a management plan which describes the zoning,
administration, operation and funding of the f#aga ad Jesus, 2008At their conclusionthe

studies are to be made publicly available for ad8) comment and consultation period. The
government is legislated to solicit the feedback of local governments, government agencies with
jurisdiction over the areapublic and private social organizations, the indigenous people,
universities, research centres and other institutions interested in and impacted by the establishment,

administration and monitoring of protected ar@asga and Jesus, 2008)

Theestablishment of PAis Mexico has risen steadily over the years, as can be see in Bi@ure

In recent years, Mexico has bolstered these numbers even more, with the establishment of four
new MPAs declared byormer President Enrique Pefia Nieto aheadthsd UN Biodiversity
Conference to the CBD (COP13) in Cancun, increasing natWRals to 23%, whichmore than
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Figure 3.3 Number andareasize of Mexican PAs, 1922007(CONANP, 2007

doubles theCBD goal of 10% set for 2020/Nahlen, 2016) In addition, Mexico declared the
establishment of a new MPA 2017in thePacific Ocean, which is considered to be the largest in
North America, covering more than 57,000 square niiémward and Greshko,2017. The
environmental legislation of Mexico strives to preserve ecological infjegafeguard wildlife

genetic diversity and ensure the preservation and sustainable use of biodiversity and ecosystems,
with particular regard to endangered and endemic species, encourage scientific research of
ecosystems, and protect the identity anducalof local and indigenous peoples. However, the

mandates of the environmental legislation are not always effectively realized.

Historically, there has been an absence of ecological management of the coastal zone in Mexico
due tothefact that the govement did not want to decrease opportunitagsts four main coastal

activities; oil and gas extraction, fisheries, tourism, and marine transportation. It is argued that,
AMexico has historically |l et theseasreautedmt ri es
use conflicts and |l ack of ecologi ca$mardom,nsi der
2009) While recent efforts have been made to more adequately manage the marine and coastal
environment in Mexico, they have not been the most effective in some lteaasassessment to

evaluate the impact on performance and biodiversity outcomes of MPA masragarne
management indicators were identified, includ
appropriate regulations, implemented management plans and sufficient administrative capacity,
specifically staff, b u(despentet al., a0d Wang Melkican MRAmNe nt ¢

have shortcomings in the aforementioned areas, most notably neglecting the implementation of a
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management plan. The I[UGdMcouragea n fongoi ng management plann
management plan that details ragament measures, desired outcomes, indicators of success, and
moni t or ifar the gsthbéishndent of a PAessen et al., 201 7YVhile thecreationof a
management plan is mandated by tieEEPA, with a revision every five years to evaluate
efficiencyand propose modifications, as of May 2005, only 37.5 % of Mexican MPAs had proper
management plans in pla@@insburg, 2013)It is legislated that that a year after the establishment

of a PA, a management plan must be formulated which contains a description of the physical,
biological, social and cultural characteristics of the PA; property rights reguiti@s the PA

short, medium, and loAgerm activities that will be carried out within the boundaries of the PA

such as research, environmental education, protecsiastainable use of natural resources,
recreation, building of infrastructure, fundraismaghd enf or cement ; and the
structure and participatory mechanis(fsaga and Jesus, 2008ecause of this absence, many

PAs in Mexico are considered fipaper parkso or
The inexistence ahanagement plans is one of the key drivers that is impacting the effectiveness

of law enforcement mechanisms and governance in Mexican MPAs.

Enforcement of environmental legislation is also another major issue in Mexico, particularly in
coastal and mare environments where access is difficult to oversee and md@agsburg,

2013) Adequate and consistent fung sources is the main driver that is vital to successful law
enforcement, and overall design, establishment and management of GiR&surg(2013) cites

the |l ack of sufficient funding as fAthe most p

Moreoveralack ofcoordination is evidently one of the challenges in achieving MPA effectiveness

i n Mexi co, Aone reason for Mexicobs difficult
have an integrated coast al ma n a g e meha different CM) s
coast al management plans throughout the count

(Ginsburg, 2013)There is a lack of inter (i.e. municipal, state and federal) and intra (sectoral)
government coordination, which is leading to excessive bureaucracy and hindering effective MPA
management and enforcemellexican legislation on use @nd access to marine and coastal
resources remains highly fragmented and incomplete, with large overlaps and inconsistencies
(Havard et al., 20155mardon, 2000 This isbecause it is based on legal instruments that were

initially created from a sectoral perspective with no cooperation amongst departments. The
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implementation and enforcement of the legislation is carried out by uncoordinated government
agencies, which anesponsible for varying components of the coastal and marine environment
(BezauryCred, 2005; Fragaand Jesus, 2008)The greatly disjointed sectorial responsibilities
concerning marine management, as well as the separate departments belonging to varying States
and municipalities along with their operative units, has deeply uprooted the cohesiveness of MPA

management.

In addition, all 31 Mexican states have their own environmental legal instrurft@intsburg,

2013) Despite thee being an extensive body of laasdregulations, the efficiency of the legal
framework governing MPAs has never been analy
mechanisms to evaluate their efficiehafether they are having the desired impacnatural

systems, whether the outcome of regulations is what was envisaged and whether real progress is
being made in terms of t(FragaandJesusad0iBpelelisaclaars e o f
lack of institutional collaboration between Mexicagjovernment sectors responsible for
environmental protection and other activities that impact marine resources, which creates a major
handicap to increasing levels of compliance in MPAs. Coordination between and amongst varying
levels of government is crwdiin the implementation of an appropriate legal framework for the

integrated management of sMexicobs coast al and

Finally, management of MPAs often fails because the social context is not adequately considered.
There is a widespread lack wivolvement from local stakeholders and consideration of local
values, which often leads to conflicts regarding marine resourg@8asaet and Dearden, 2014)

This disengagement creates an information disconnect between locals and government authorities,
which in turn leads to mistrust amongst locals of government bodies, causing violations of rules
and regulations that undermine the effectiveness of the MR#ough participative processes are
encouraged by CONANRhey are rarely carried out in MexichAhPAs (Havard et al., 2015)
According to a survey of local communities situated within the vicinity of Mexican MPraga

and Jesu2008) key i nf othetekhaf complianceybleca usérs, often because of
their poor involvement i n mapaatebareffactivenesacd a ma
MPAs. Local stakeholders are not part of the design process of M&Amvolved in the
implementation of management initiatives, despite the minimurda$Oconsultation as cited

above, and as a result often resist and breach the regulations put forth. The aforementioned lack of
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coordination may partially be causing thisfidency as the toglown governance structure
disallows for participant engagement and lack of local consideration in the creation and
management of MPAs. There is often a lack of transparency and communication between resource
users and government bodies regard tothe rationale behind restrictions and regulations,
management programs, park creation, the appointment process of superintendents, and
accountability of managers. Because locals are often unaware and lack knowledge, this leads to
widespread peeptions that management officials are cor(@annett and Dearden, 2014hey

see the MPA as negatively impacting their livelihoods based on the harvesting of marine resources.
It is evident that to be successful and overcome deficiencies, MPAs retplereooperation from

local stakeholder agencies, local and indigenous peoples, and government bodies.

3.2 Geography,Ecologyand Managementof the RLBR

The YucatanPeninsula has about 2,600,000 ha of nature reserva?2 different sitesmostly
located at the landea interfacéDoyon andSabinot, 2014; Lutet al, 2000)such as the RLBR.

Its climate isconsiderediropical wet/dry with a mean temperature @6°C, and nangroves
surround the coasts of theninsulawith a total area of 423,751, frequently impacted biyopical

storms and hurricandsom AugustNovemberAdame et al., 2013)ucatard soasline, 378 km

in length (Audefroy and Sanchez, 2017)yeceives about 1000500 mm of rainfall annually
(Smardon, 2009)The limestonegeology of the peninsula renddtdargely devoid of surface
water As a result, groundwater travels to the coast where it intermingles with seawater before
discharging into the @an.Because of this, the coastal wetlands of the peninsula are largely

flooded with a mixture of fresh and seawater (Adame et al., 2013).

The RLBR is considered to be situated in a neotropical, pentenes mangroves edéiiggien

3.4), characterized by its brackish waters and high salinity cof#@mF, 2019) Pentenes are

described as pools of gnedwater that are forced up from the limestone, mixing with the saline

water above. The change in geoladierst he ar eads vegetati on, becon
for the growth of mangrove ecosyste(@nardon, 2009)The reserveencompasses a total site

areaof 603.5 knt(Wood, 2007)of which is a coastal lagoon extending over 80 km in le(2jtho

of t he st avargirdgdbetween®d.O2td Bikm i yvidthand 3m at its deepest poinThe

lagoon is separated from the rest of the Gulf of Mexico by a vegetated barrier island 3Hgure
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Figure 3.4 The vegetative communities and lagoon boundary of the RLBR, depicting openings to the Gulf of Mexidh@Atlantic
Ocean. Study sites circled in red (Smardon, 20a8 mangrove forest that characterizes the reserve (photograph by author)

with two major inlds: Boca San Felipe, a natural mouth that connects it to the ocean, &id the
Lagartos inlet, createattificially to allow easier accessibility to the gulf by fisherni®mardon,
2009)I't is i mpacted by strong pr e\Moaal geopleggfromor t h
November to March and is considered a kigh hurricane zone as it is situated in tregectory

of hurricanes originating frorthe Caribbean and Gulf of Mexico. Since the past 88 years, 12
tropical hurricanes have matdadfall on the peninsulAudefroyandSanchez, 2017A coastal

barrier island called thRia Lagarto$?eninsula borderhe northern coasdf the reservewhich,

along with the mangrove forests, safeguards the inland areas from hurricane and stornit surges
has alarge diversity of floral biotahousing280 different species inine different vegetative
community types(Figure 3.5: mangroves, low thorny forest, coastal dune scrub, pentenes,

savanna, hammocksattails, sawgrass and mudflaggabilizing landformgSmardon, 2009)

Figure 3.5: Crosssection of the vegetativeommunities in the RLBR (Smardon, 2009)
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TheRLBRwagslesi gnated as a AWil dl i f dgorReamanfpeyonZon e o
and Sabinot, 2014; Fraga, 2006)0 det er against f@Aenvironment al
activitieso and fAprotect natur al IE@schareod4lt e ms i
species of mammals, including: the jaguar, whaited deer, gray fox, armadillo, and pecc&;

species of reptiles, including: the hawkshkilhd green sea turtte Morelettds <croc
American crocodilel10 species of amphibians, 16 species of fish, and 50 species of crustaceans,
gastropods and bivalvégraga, 2006; Smardon, 2009) Howe v er , 3Q0rsmecies efs er v e
avifauna are of special interest and the principal reason igugiside to speci&deralbiosphere
reserve in 1988 under Mebaw (Savags, 1931 8mardonn28@n t a |
and eventual officiatlesignatiorand international recogniticess a UNESC@iosphere Reserve

in 2004(UNESCO, 2007)The resourceich lagoonis a safewintering haven foboth migratory

and endemiwvaterfowl (Figure3.6), most notably being the only place in the continental Americas

where the Greater FlamingoPHoenicopterus rudr) nests due to its varied vegetative

communitieshypersalinity and strategic location on the eastdywhy (SEMARNAT, 2016)

\
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Figure 3.6: Some of the diversity of bird species found in the RLBRop left to right: great blue heron (Ardea herodias), roseate
spoonbill (Platalea ajaja), American white ibis (Eudocimus albus), northern crested caracara (Caracara cheriway), browarpelic
(Pele@nus occidentalis)bottom left to right:great egrefArdea alba) bare-throated tiger heronTigrisoma mexicanun), cinnamon
hummingbird (Amazilia rutila); photographs by author
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The RLBR became designated as the first Mexican wetland of international significance under the
Ramsar Treaty it986due to its high biological diversitfhe Ramsar Conventiasithe principal

global instrument for internationalecognition of importance andooperation on wetland
conservation(Smardon, 2009)It is also an Important Bird Area (IBA), an internationally
recognized standard for the conservation of bird populatBimdLife International, 2019)lts

induction into theJ N E S C Rdn sindthe Biosphere ProgramnielAB) and theWorld Network

of Biosphere Reservesn 2004 gave it f urttopromote solutomsfioat i o n a
reconciling the conservation of biodiversity with its sustainablecug@escérate, 2010)A park

ranger interviewee explains the objectives of the reserve under the MAB programme:

ABi osferad means that the place intends toc
there in harmony, including humans. Becausethereservs a fibi osf er a, 0 h
all owed to live in its area. I f the reser.yv

allowed to live or get in. The aim of this reserve is to employ its natural resources in
a sustainable wafPark Ranger 2August2018).

The above statement highlights tleeupled sociatecological mandate of the programme,
specifically the Asustainable use and consery
improvement of the overall relationship between people and their anvir® UNBESCO, 2017)

Inclusion in MAB opened up opportunitidsr the reserveto an international conservation

network, building relationships with various government and nongovernment institutions
(Smardon, 2009)T he RL BR®& s ma esi@ygagomkigtoty isaumdarided in TaBlé

below:

Table3.1: History of the RLBR's management and designation

Year | Event

1979 | Declared a Fauna Refuge through a presidential decree
1986 | Designated as the first Mexican wetland of international importance under the F
Convention

1988 (Upgraded to fAspeci al bi osphere rese
Protection Law

1999 | Management Plan published

2004 | Designationud er U NE S C frdgeamriveA B

Designation under the MAB programralsomeans that the reserve is divided into zywvarying
in different degrees of protection and fai med
Reserve, prescribing activity f oUNEB@Og20Q/is e of
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The buffer zone of the RLBR 36,666.26 ha and contains restoration areas, salt extraction areas,
farming and huran settlements, and two types of management practices, namely: restricted use
and moderate use of natural resourddse core zone i23,681.55ha (UNESCO, 2007)An
interview withthe park rangers of the RLBR reveals the management of the two diffenesst zo

Nowadays, most resources from the reserve are not allowedsdobut there are

some places whemmmunity membersould rightfully and legally use/extract said

resources, such agod. They are not allowed to cut down wood fribacore zone

caled Azonas nucleo, 0 but they can cut down
use from other/surrounding areas of core zones within the re@&ave Ranger 1,

August2018).

The reserve is a place designed for conservation. It has certain areapadpes
can use its resources or perform primary p
zones o a r(Rark®dnfer August(1ss.

While the reserve is designed with the intention to create balance bésvessiogical and human

dimensionsthis application is much more intricate in reality, as will be explored in Chaptérs 5

3.3 SSFCommunities of the RLBR

It is well known that fisheries support the livelihood of innumerable people and households around

the world, with54 million peopled employed globally in this sectbiuchim-Laraet al, 2016)

SSKin particular are often the primary source of income, employment and nutrition for many
coastal communities around the wofBaldafniaet al, 2017) constituting 90% c
fishers and nearly half of global fish cat@ennettand Basurto, 2018)In Mexico specifically,

90% of the national fishing fleet consists of shsalhle boats (betweerl2 m inlength), and

around 300,000 people are dependent on ISEI00 direct joband 85% of vesseegenerated

by this sector in th&'ucatanalone bringing in 45,000 tonnes of fish catch of 60 different species

with a value of more than $75 million USBalas et al., 2011; Salas, 200@gny of the towns
alongYucatad s c o a SStSFr ealsy aomesource and are therefo
def i nadommauwity whose livelihoods are dependent on the natural marine resources, with
people actively involved in harvesting the nesmes as a primary means of income; and whose

social and cultural identity is integrated into these pradiEBTI, 2014) In Yucatan there are

three types of strategies whereby fishers are organized, namely: operating independently and

individually, part of a producer cooperative, or running their own business ente(fateset al.,
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2011) The Federation of fishing cooperatives in particular are an alliance thatfaaitated

easier access to market processes and management of the r§Salasetsal, 2015)

The communities of the RLBRyiginally small Mayan fishing village evolved intotown-run
cooperatives with sizable fishing fleets in the early 1950s as lobster harvesting lreoeene
profitable (Smardon, 2009) Today, there areover 8,000inhabitants residing in the four
communitieswith 838 SSF boats amongst theass delineated in TabB2 below (Audefroyand

Sanchez, 2017; SIEGY, 2017; Smardon, 2009)
Table3.2 Population and SSKleet of tre RLBRcommunities

Community Population Number of Fishing Boats | Number of Fishers
San Felipe 1,945 (2015) | 211 406

RioLagartos | 3,502 (2015) | 328 920

Las Coloradas| 1,151 (2010) *| 56 105

El Cuyo 1,748 (2010) *| 243 710

TOTAL 8,346 838 2,141

* Updated statistics unavailable for Las Coloradas and El Cuyo

Rio Lagartos and San Feligigure3.7) are the two most productive fishing communities, with

84% and 65% of the economically active population earning its living from fishing respectively

while El Cuyo and Las Coloradas are third and fourth to support a total of 1,400 f¢8alies et

al., 2011; Smardon, 2009 Rio Lagartos two fishing @operatives employ a total of 303
members, more than half of the fishing fleet, belonging to a national federation providing political
representation at the state and federal leffalsiefroyandSanchez, 2017; Bennethd Basurto,

2018) Majority of the fishers in San Felipe are in twzecating fishing cooperatives as w@hklas

et al., 2011)Other socieeconomic activities are tasm, salt production (supporting around 100
families), agriculture and cattle ranchifgudefroyandSanchez, 2017).ocals are cognizant of

thei mportance fishing has on the dwarhavwe good vy, st
wellbeing, thatisbecass of f i shing, 06 and, Aif we have a go
in prosperity for the communityranslaing to moremoneyflow, so trading and businesses are

mor e act imegEshdrnfen of Ri& Llagartos report fishing a multitude of species, as seen

in Table3.3, listedbased on their local name in Spanish, common name in English, scientific
name, IUCN Red List classificatiogfGardenforset al, 2003 DD - Data Deficient, LC- Least

Concern, NT- Near Threatened, ¥ - Vulnerablg, and the frequency that they were mentioned

in the data.

44



| H SN AREEE

Figure 3.7: SSF boats docked iRio Lagartos;and San Felipe respectivelyhe town ofRio Lagartos seen from afar at
sundown (photographs by author)

Threespecies in particular, the Caribbean spiny lob&eanulirus argu$, identified in Figure3.9;
epinephelusa genus of fish in the familserranidae(grouper) identified n Figure3.8 and 3.10

and the Mexican foureyed octopus (jctopus maya) were identified as being the most
commercially important, withhie first two also fetching for the highest price at the fishing
cooperative landing site, as seen in FigrEl (Octopus mayanot featured due to aeasonal
fishing ban). This observation is consistent with previous studies, with Hudmanet al., 2015,
noting that catches comprise mainly of lobsted grouper and octopus, with lobster being the
most profitable The market value of these three speds $23/kg, $0-&6/kg and $3/kgJSD
respectively(Saldafa et al., 20L7%piny lobster constituted 91% of the national yearly catch of
Mexico during 19851997 (Phillips andKittaka, 2008) and an income of about $16 milli&isD

in 2014(Saldafia et al., 2017l contributes high revenues to fishers and is considered among the
most important fisheries in the regigRiosLaraet al, 2007) Furthermore, red grouper is the
dominant finfish landed in southeastern Megj with catches between 8,00@,000 tonnes
(Salas, 2000Q)its filleting ard freezing qualities making it highly demandedniarkets(Solis
Ramirez, 1970)Finally, octopus mayan the Yucatan Peninsula supports the largest octopus
fishery on the American contineGamboaAlvarez et al, 2015) generating more than $27
million/yr USD and a fishery production between 10200000 t/yr.(Rosaset al, 2014)
Together with the red grouper, it comprised@®% of fish landings in Yucatan by 19¢8Balas,
2000) It is evident that fisheries comprise the most significant component of theesociemic
fabric inthe RLBR.Thenext chapter describes the methodological approach used to conduct this
research.
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Table 3.3 Fish species identified by respondents

Common name in Common name in English Scientific name Frequency
Spanish Mentioned
langosta Caribbean spiny lobster Panulirus argus (DD) 21

mero Epinephelus a genus of fishes in the family Serranidae (groug Epinephelus spp 20

pulpo Mexican foureyed octopus Octopus maya (LC) 17

canané Yellowtail snapper Ocyurus chrysurus (DD) 9

mojarra Eucinostomus a genus of fish in the family Gerreidae Eucinostomus spp 8

pepino de mar Sea cucumber Holuthuria floridana (LC) or 8

isostichopus badionotus (LC)

boquinete

Hogfish

Lachnolaimus maximus (V)

pargo (in general)

Lutjanus is a genus of snappers

Lutjanus spp

rubia

Lane snapper

Lutjanus synagris (NT)

7

7

6
esmedregal Cobia Rachycentron canadum (LC) 6
corvina Speckled seatrout Cynoscion nebulosus (LC) 5
meronegrillo Black grouper Mycteroperca bonaci (NT) 5
robalo Common snook Centropomus undecimalis (LC) 5
cazon Several shark species N/A 4
cangrejo Crab, Atlantic horseshoe crab Limulus polyphemus (V) 4
carito King mackerel Scomberomorus cavalla (LC) 4
chakchi White grunt Haemulon plumieri (LC) 3
abadego Cod N/A 3
cherna Atlantic goliath grouper Epinephelus itajara (V) 3
avadejo Gag Mycteroperca microlepis (V) 2
barracuda/picuda Great barracuda Sphyraendarracuda (LC) 2
coronado Longfin yellowtail Seriola rivoliana (LC) 2
jurel Crevalle jack Caranx hippos (LC) 2
lisa Mugil T A genus of mullet in the family Mugilidae Mugil spp 2
pargo perro Dog snapper Lutjanus jocu (DD) 2
caracol blanco White sea shail (Strombus) N/A 1
caracol rojo Red sea snail (Strombus) N/A 1
huachinango Northern red snapper Lutjanus campechanus (V) 1
liseta White mullet Mugil curema (LC) 1
mantarraya Stingray N/A 1
mojarra plateada Spotfin mojarra EucinostomusrgenteuglL.C) 1
pargo lunar Mutton snapper Lutjanus analis (NT) 1
sabalo Tarpon Megalops atlanticus (V) 1
sierra Atlantic Spanish mackerel Scomberomorus maculatus (LC) 1
tambor Red drum Scianops ocellatus (LC) 1
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CATALOGO DE ESPECIES DE LA PESQUERIA
DE MERO Y ESPECIES ASOCIADAS

Material exclusivo para fines de capacitacién sin fines de lucro

R tcopSatla Cabila 15, Fargsde Gl Wuachinange 30 PargoGrole Lumar Pargo 31, parge
el Cephalapheis fues) el Gito o da Casila Cunaro Cubrara Muiato !
& (s campechanus) (ki amais) (s

Figure 3.9 Caribbean spiny lobster catch (panulirus argus), pen for size comparison and measuring toniddtetability
(photograps by author)
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Figure 3.11 Price listings of different species in fishing cooperative. Caribbean spiny lobster/lang&staulirus argus) and
grouper/mero (serranidae) are the two highest valued species (photograph by author)
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CHAPTER FOUR: METHODOLOGY

This chapter defines the methodology ateta collectionmethods employed to execute the
research study, including the researcherods r ol

and strategies used to mitigate against them are also described.

4.1 Summary of Research Approach

Achievement of the resezh objectives entasld primary data collection in the form aemi
structured interviews, aurvey,andfocus groupsarried out in the study arel combination,
these methods of data collection allowed for better understanding of local perspecatatson

to the MPA and its effectivenessaddressing environmental and social changes occurring in the
region. Community perceptions proveti@valuable insights into the opportunities and challenges
of MPAs.

As the studyfocusedon social actors and their behaviours with respect to MPA governance, the
researclwas analyzedhrough a descriptive research design, which was chosen due toiits abil
to portray the relationship of persons with certain phenomenon that (@aack, 1993) The
methodologyfollowed a largely inductive and qualitativepproach, justified for its rigour to
describethe importance afiuman interactionfAnderson, 201Q)whichwasthe objective of this
study. Some quantitative analysis was also conductenlith the tallying of results, as will be
described below.

4.1.1 Case Study Approach

The case study approachs ar gued a semplewhengher@ is a reeéduol obtdinan in
depth appreciatioof an issue, event or phenomenonrdérest, in its natural redife contexp
(Crowe et al., 2011)t allows for detailed analysis of mufiicetedssuedn their natural settings.

It is further defined bycontemporary research issussd contexts where researcher control is
limited (Yin, 2013) The research studgmphasies the significance of issueaffecting
contemporary coastal communities, including fisheries collapse, globalization and resource
management; anehcompassing a dynamic soegological context unable to be influenced by

the researcher. The centpainciple of the case study approach is exiplg an issue in its natural

and realworld context, as opposed to experimental design, in which the researcher strives to
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control and manipulate variables in questibhey can be used to explain evemtsd understand

casual links and pathways resultiimgm, for example, the initiation of the reserke.addition,

the application of the case stuthethod aims to capture explanatory information, and answer
guestions such as ,ofdsamibing and ékxpidnirg ev@ntsanrederydaywdontexts

(Crowe et al., 2011)it can help to understand casual links between different aspects, leading to

new policy initiatives. In the context of the RLBRfito c uses on Ahowo communi
in management can provide novel insights to improve wellbeing and achieve consegeais,

Awhyo environment al and social whahgexigtenps | i nk
current MPA governanceFinally, the case study approach aligns with thenstructivist
standpoint, as it is built upon a social construct of realityarables participants to share their
stories(Baxterand Jack, 2008)The rapport building between researcher and respomdlents

for differentviewsof eal ity to be described, and for a be
The selected case study Rfa Lagartos, Mexico, has the potential to contribute to a broader
understanding of MPA governanae Latin America and other contexts as wéil.provides

exploratory elements to generate data for future research on MPA governance and community
wellbeing linkages, describe environmental and social change, and document local perceptions on
the MPA and community wellbein@he findings of this researchay provide vital insights for

issues concerning sociatological change andPA governance.

4.2 Research Design

A descriptive researcd e si gn was chosen for this study,
characteristics of persons, situations, r@ugs and the frequency with which certain phenomenon
occur; these studies observe, describe and do
(Dulock, 1993) This study ained to assess the role of social interactions, institutional
collaboration and community engagement in the effectivenielS8°A governance. Because the

study analyze the social linkages between various actors in the regiatescriptive research
design was therefore chosen to fidi scover asso
var i a(Dbuoeksi®93) Descript ve research design strives t
independent , medi at i n@eswelband Potle ROA7A) Id éhis Caseyther | a b | ¢
independent variables includlecommunity engagement and social collaboration; and the
dependent variable would be the effectiveness of the MPA in meeting social and environmental
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goals. Justification for choosing this type of research design over other, more positivist ones is
based on thgremise that it is able to systematically describe the characteristics of a given

population and its focus on social factors, aligning with the objectives of the study.

The methodological approach chosen for this study \aegely qualitative, defined by its

Afcoll ection, analysis, and interpretation of
relate to the social worl d and (Ahderson, 80iQ@ite pt s a
was chosen because of its alignment with the study objective to analyze social interactions and
phenomenon in depth. It can be argued that i
guestioné ; for understanding the widrfrom the perspective of those studied (i.e. informants);

and for examining and articulating proces@estt, 2009)which is precisely the aim of the study

T to determine how human interactions and behaviour influence MPA effectiveness.

The scientific methodwas inductive, deriving final inferences and conclusions from the
observations made; follow a relativist ontgyo one in whichmu | t i pl e real i ti es o
which are all subject to change and what is real is shaped by context and evolves based on human
experience; and a largely empiricism epistemology, in which the source of knowledge is input

from sensoryexperiencgPotter, 2016) Thus, it can be construed as a constructivist or critical
theorists paradigm, chosen over positivism due to the study being based in human interaction and
experience and recogni zing that realities al

perspecties.

4.3 Data Collection Methods

The selected data collection meth@dse usedn Mexico to gain a richer understanding of 1) the
current and historic processes of rapid and abrupt social and environmental change; 2) how local
peoples are adapting to attge; 3) how community members are interacting with the marine
resources; 4) how local peoples view the role of the MPA as a way to combat social and
environmental changand5) how local perceptions can be incorporated in the governance of the

MPA throudh a comanagement approach to better achieve social and ecological wellbeing goals.
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4.3.1 Literature Review

A preliminary | iterature review, defined as a,

t hat addr es s e s(Aveyards 20®4rwad corducted tp bbta@ conceptualand
theoreticalunderstanding of previous research on the three areas of interest, namely: SERSS,
MPAs and community wellbeing. The literature review surveys scholarly articles, books and other
secondary sourcder historical informatiorprevalent to the three areas of research. It provided a
theoretical baseline for the researcher, allowing hdrvetmone familiar with the research and
identify any gapshat she may attempt to address through her stuatyantng why further work

was required. By conducting the |Isystematiatyur e r
search, critique and combineethterature to demonstrate a gap in the existing research base" and
both the

demonstrating her

investigate the aréqAveyard, 2014)

Aunderstanding of

In the case othe RLBR, a preliminary literature review allowed the researcher to complement
previous studies conducted in similar marine and coastal community contexts, understand the
setting of the reserve as an MPA characterized by environmental and social clahgeiag
implications for community wellbeing, validate collected data, and build upon existing théories.
was conducted with the help of Zotero reference management soffiguee4.1), chosen for its

web browser and word processor integrationyhich the bibliographic data of 414 research

4. Community Wellbeing
5. Ria Lagartos
6. Methods
My Publications
Duplicate Items
Unfiled Items

& Trash

aboriginal people academic development A

Adaptation Adaptive capacity

Adaptive c Adaptive g
adaptive Adaptive

([ Doing a Literature Review in Health and Social

Exploring the Nexus: Bringing Together Sustainability, Environmental Justic...
Transcriptional profile in response to NaCl in a halophilic bacteria strain iso.
¢ community-based conservation
pective for MPA Science

al social ties to achieve social-ecological fit

Social networks and transitions to co-management in Jamaican marine res.

[Z) Well-Being and Fishery Governance

Mangrove forests: Resilience, protection from tsunamis, and responses to
A Framework to Analyze the Rob

of Social-ecological Systems from ...

Ecological thresholds and regim: approaches to identification
Presenting and Evaluating Qualitative Research

A Management Agency Perspective of the Economics of Fisheries Regulation
Serial exploitation of global sea cucumber fisheries

Understanding social-ecological change and transformation through com..
Subjective well-being

Adapt

apacity and Community-Based Natural Resource Management

] Emerging Concepts in Adaptive Management

The Interplay of Well-being and Resilience in Applying a Social-Ecological
Adaptive co-management for social-ecological complexity

[2) Wellbeing and Place

Integrating local knowledge for climate change adaptation in Yucatan, Mex.
Care: A Practical Guide

“Thanks God, this is not Cancun!” Alternative tourism imaginaries in Yucata.

Agyeman et al.

Alejandro et al.

Alexander et al.
Allison et al

Alongi

Anderies et al.
Andersen et al.
Anderson

Anderson

Anderson et al.
Andrachuk and Armitage
Angner

Armitage

Armitage et al.
Armitage et al.
Armitage et al

Atkinson et al.

Audefroy and Sanchez

adaptive strategies Advertising agriculture AR Caribbe ingos in Yucat....Balda:
. .. v Seizin inity participation in sustainable development: pueblos Mégi... Balslev
s qical approach to conservation planning: social ... Ban et al,

2 Zotero . =) X
file Edit Tools Help
s B~ O~ A B~ &~ X M > - I3
v (@ My Library Title Creator
1. SERSs Drivers of Mangrove Litterfall within a Karstic Region Affected by Frequent ... Adame et al
2. MPAS Social-Ecological Resilience to Coastal Disasters Adger et al.
3, CBNRM Social Vulnerability to Climate Change and the Architecture of Entitlements Adger and Kelly

414 items in this view

Figure 4.1: Use of Zotero reference management software to organize secondary sources for the literature revie
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materials was added and organized based on the three research areas, the case study and methods

usedl t was also used to generate the references

4.3.2 Scoping and Participant Observation

thasbeemr oven that a researcher s pr othexesepaeld | nvo
is being conductefienhances sensitivity to discrepancies between the meanings presumed by the
investigator and those understood by the target popubéltiong and Johnson, 2000Previous

l i t er at ur espendiny tnerestime on dataadllectiorfiin a particular setting provides time

for trust to be established with participants. With increased trust (and intimacy), you will get better,
richer data. More W be revealed, and therefore, data will be more vgMorse, 2015)Through

long-term engagement withespondents and by spending a significant amount of time in the
community the researcheiis able tobuild trust and rapponvith respondentsenhancing the

validity of the reseatc Thisak 0 fial | ows ti me f or emerging conc

i mplications to be recognizedo (Long and John

During this initial scoping stage, the researcher was initially engaged in several informal meetings
and participant observationander toattain a thorough comprehension of community and cultural
dynamics. The researcher became accustomed to her new envirancherposed to community

life, sought out potential research participants and established an understanding of the gommunit
context and setting. She was able to understand how the reserve was being managed and acquaint
herself with the fishersof the community.The researcher documented her findings and
observations made during the fieldwork phase idated journal She kept notes on the
interviews/focus group activities that took place during the day, physical observations of the
community or the reserve, anecdotes from community members, her insigtis@rsations

with responderst and important analytical coepts that emerged.

4.3.3 SemiStructured Interviews

Semistructured interviews are largely used in the social scieandsgred e f i ned as fda qu
data collection strategy in which the researcher asks informants a series of predetermined but open
ended g (Gent2008)Tleypare described asverbal exchange between the interviewer

and the interviewee, unfolding in an informal and conversational m@@Gh#ord et al., 2016)

The semistructurednterviewapproach was chosen over other, more positivisinigaes for its
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ability to understand issues as they are perceived by the actors inyBlvigerston, 2012)
|l nterviews can Areveal i deas and (Deferback, r i ns
2008) They allow for flexibility in the data collection as new topics emgRmderston, 2012)
while also maintaining their consistency throughout so that they mapniqgated Rowley, 2012)

This techniquehoroughly explores the relationships between participants and their setting.

The £mistructured interviewguestionnaire was created before fieldwork commenced, and the
researcher modified and altered it (i.e. length of questions, complexity of terminology used) during

the data collection after receiving feedback from the first five intervieweesniemeiews began

with an initial discussion about the interviewelfe in the community to build rapport, and then
guestions were differentiated based on the research objective they strived to addwssed

different versionof the interview questionnaingere created, catering to community members
andpark ranges, respectigly (AppendixA). The design of theark rangeinterview guidewas

similar to the community member onedrder to ensurthatresultscould bedirectly comparable

It allowed for aicher understanding of locals perceptions on the environmental and social changes
taking place, the management of the MRAdthe community wellbeing aspects that are most
valued.The audio recording of the interviews allows data to beucagtmore effectively, making

it feasier for the researcher to focus on t hi
enables the transcriptionist t oo(damshed 2014 Over
Interviews were recorded on a voice recorder based on individual permisSiool of 45
interviewswith 74 respondentsere conducteth three of the four communitiesthe RLBR: San

Felipe Las ColoradasndRio Lagartosranging from 3660 minutes in lengthwith majority of

them (40 of 45) occurring in the latter (Taldld), and 25 wer@audiorecorded Someinterviews

were conducted in pairs or groups, at the requestenintervieweesBecause the researcher did

not haveproficiency in thecommon language of ttemmunity (i.e. Spanish), a reselaassistant

was hired to facilitate the translation and transcription of the intesview

Table4.1: Details ofthe interviews

Community # of Interviews | # of Interviewees
RiolLagartos | 40 68

San Felipe 3 4

Las Coloradas| 2 2
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4.34 Focus Group Activities

I n focus group activities, Ainvited groups of
presence of t h e (Jasngheds 200407 h ;o d e rs assentdas @ group of
individuals to discuss a specific topic, aiming to draw from the complex personal experiences,
beliefs, perceptions and attitudes of the participants through a moderated inte(abtionbaet

al.,2013. They are conducted Ain an informal settin
set by the researcher. The facilitator keeps the group on topic, but is otherwideective,

allowingt he group to expl or e {(Chfierd et alhb30BEThey differo m ma n
from semistructured interviews in that they rely on and promote interactiom engagement

between the different members of the community, allowing the researcher to gather the opinions

of a large number of people. They also allow for the generation of visual quiglidate the data

collected in the senstructured interviewsanddifferentiate the various opinions of community

members.

Focus groupsvereusedfor thisstudyt o deri ve i nferences from | oc:
ability to meet its set targets. Thesearcher, with the help of the translatmsumedhe role of

the facilitator and led a discussi¢@ill et al, 2008) It waschosen for its ability to allow for

interaction between participants, beyond interviewer and interviewee as seen in the first method.

As participants converse with one another, itvas anticipated that they ould derive a more

enriched discussion and collective views from various experiences and participant backgrounds

A

y . PR
Figure 4.2 Setup of one of the focus group activity sessions, with linking exercise being carried out (photographs by photographer)
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Figure 4.3 Results from one of the sessions of Focus Group Activity 1, askingspondents to identify the linkages between drivers, changes ant
impacts; and changes impacting their community's wellbeing (activities conducted in Spanish, later translated into Engljsh

(Merton, 1987)surraunding community participation in the MPA. Focus grougse useful for

this research, recognizing that there is a core population or sample that the research is focused on
(those involved in or impacted by MPA governanceYircatan Mexico). Focus groupalso

helped to overcome biases of individual opinions and cieé@emnore robust view of factors
contributing to or hindering the effectiveness of MPA governance mechanisms in achieving
ecological and community wellbeing goals.this casefocusgroupsfacilitated the numerous

levels of stakeholders to share knowledge and perspectives on the state of MPA governance, the
success of mechanisms and the obstacles présenh al | y, f ocusawgleranggps c an
of approaches toommunity membesto engage in research that increases citizen power and voice

i n ¢ o mm@asonet iale20@) Focus groups recognidghat community involvement is
fundamental for natural resource management and can enhance consefi@t®nAs such, the

use of focus groups as a data collectiathmad aligns witthe communityfocused theme of this

study.

Four focus groupwerecarried outwith three participants eachll taking place irRio Lagartos,
resulting in atotal study population of 12They were divided in the following groups: 1)
houswives; 2) tour guides; 3) fishers; and 4) business owHenssewives, for the purposes of

this study, are defined as married women in charge of the household, tending to occupational duties
such as cooking, dishwashing, house cleaning, laundry workhéddare Bergmann1981).The
activities were conducted in the public libraryRio Lagartos, which was arranged beforehand

with municipal staffLight refreshments were served as an incentive for community members to
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participate (Figurd.2). Participants werguided throughwo focus groumctivities a listing and

linking exercise(Figure 4.3), and a mapping activitfAppendix B). Part four of Focus Group
Activity 1 andFocus GrouActivity 3, the knowledge map/Venn diagram, and seasmaiahdar
exercises were excluded due to lack of time during fieldwaitker an initial relaying of the semi
structured interview results,Focus Goup Activity 1 (isting and linking exercige asked
participants to make three columns on a bribtmrd,rankingthe top five environmentadcial
changes thelgave seen occurring in their community, the reasons why the changes have occurred,
and theconsequences arising from these changes in the columns, respeP@rgtypants were

then askedo link the drivers, changes and impadtgghlighing the causality betweedifferent

aspects of SERSs and helping to achieve the first research objébt\second part of the activity

asked participants to list the tbpe-sixmo st i mport ant el ements for t
and link them to changes impeding their achievement, helping to answer the second research
objective. Conducting the actiyigenerated productiveandinsightful discussioramongst the
participants involved about the most significant changes impacting their comranditye most
important aspects of their wellbeing. Focus Group Activity 2 (mapping exerngissgnted
participants with a map &iaLagartos and asked them to identify at least five areas of the reserve
thataremo s t i mportant t o t helleingandwhy dased on difecemimu ni t
categories such as economic, ecological, cultural or sdtiai were then asked some follap
guestions concerning the reasons behind their selection, whether their selection would be different
without the existencef the reserve, and the various resources found at these locations. This focus
group activity helped to achieve research objective 2. The results and analysis of Focus Group

Activity 1 and 2 are presented in Chapters 5 and 6, respectively.

4.35 Survey

The SERSSs survey (Append® was createdb nominally quantify the environmental and social
changesoccurring in the regiongharacterized by the stimension framework as defined by
Nayak and Armitage, 2018 (described in Chapter Z1g.survey was seggated based on the six
dimensions of SERSSs, with questigmsrtaining to each dimensiof0 surveys were conducted
with 20 participants, all taking placeRio Lagartos ana total of 3890 minutes to complet@&he
main purpose of the survey was to triangulate the cataerning changegathered during the

semist ructured intervi ews aadatadcorrbboratiorsprogessanunhish, def
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different angles and methods are adopted to study the samamdreno (GibbertandRuigrok,

2010) andallow for a comparison between different study sitea.t a t ri angul ati on
the integration of qualitative and quantitative findings, help researchers to clarify theititatore
propositions and the basis of their resiltffer a better understanding of the links between theory
and empirical findings, challenge theoretical assumptions and develop nevoilizsihyndet al,

2011) Three other student researchers, part of a larger, overarching SERSs project, conducted
their thesiswork in coastal communities in India, China and Indonassand the same time this

study took placeall carrying out the SERSs survey in their respective locatibisshoped that

when the data from athe study sites is analyzed, a comparison an&lg$ the results can be
conducted to derive theoretical generalizatiomscerninghe nature of social and environmental
changes impacting coastal communities around the widnkelresults of the survdyelped largely

to attainall threeresearch objeates and are analyzed in Chaptefs. 5

4.4 Sampling Participant Selectionand Recruitment

MPA governance invokes diverse groups of stakeholders that interact in the context of social and
ecological systems. Participants in this study included memb#rs thfree SSEommunities near

the reservepreviously mentioned membersof community groups rural inhabitantsand
government officialsThe RLBR served as a physical boundary to narrow the geographical scope
of the reserve, in which three of the four communities (i.e. San Féffwelagartos, Las
Coloradas), as previously mentioned, were apghmed for research participatiorthe
communitieswere chosen based on previous knowledge and familiarity of established social
networks that facilitated recruitment, and ease of accessibility based on availability of
transportation, remoteness and closese t o t he researchero6s pl ace
Cuyo, the fourth community in the reserve, was excluded from the scopeitibeing almost 95

km from ther e s e a plack & residence iRio Lagartos and the neexistence of an efficient
means of transportatio@ommon characteristics of participants incldideose involved irand
knowledgeable abotite chosen case study project for MPA governanckwere 18 years of age

or older For datato be credibl@and of optimal qualitythe chosen sample must be appropriate and
consist of participants who best represent or have knowledge of the resear¢Mtopeet al.,

2002) Participants wreselectedased on their perceived relationship with therxesg.e. fishers
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and tour guides were targeted as they directly derive their livelihood from the marine resources of
the reserve, park rangers because of their experience in managing and conserving the reserve).
Recruitment was conducted usihg snowball techniquaherebyexisting interviewees are asked

to recruit future subject®Bolderston, 2012)which frequently occurred during data collection as

the researcher was given further contacts by intervieweesstance, certain weknown fishers

Table4.2 Summary ofsemi-structured interviewparticipants

Livelihood Example # of
Category Participants
Fishing Fishers (current and retired), fishing-aperative ang 25
federation workers
Tourism and Tour guides, restaurant and hotel owners, manager{ 15
Hospitality employees
Domestic Housewives 18
Agricultural Farmers, ranch workers 2
Municipal Past and curremtice-mayorgmayors 3
Federal staff CONANP mark rangers 2
Small business Shop keepers, convenience store proprietors 3
owners
Industry Salt companynd recycling plantvorkers 3
Other Janitor health care worketandlord 3
TOTAL 74

Table4.3 Summary ofsurveyrespondents

Livelihood Example # of
Category Respondents
Fishing Fishers (current and retired), fishing-operative ang 8

federation workers
Tourism and Tour guides, restaurant and hotel owners, manager{ 11
Hospitality employees
Federal staff Marine captain secretary 1
TOTAL 20

tour guides were recommended by respondents forkhewledge in the matters of the reserve.

One community member in particular was frequently cited for their extensive knowledge of the
reservebds ecology and popularity in the comm
previous contact and affiliatiomi t h t he r es e ar cTheeewérs 74 pantisigantss up e r
for the semistructured interviews and 20 respondents for the survey. Community mendrers

recruited in consultation with initial informarttseresearchewasin contact with prior to aiving

in Yucatanand alsowhile she was therdhe nature of snowball sampling allows to have one or
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two initial contacts who then become instrumental in connethi@gesearcher to other potential

key informantsPotential participants were approachgdhe researcher and her assistant usually

in the morning (911 am) and evening {80 pm) hours, which were found to be the most
convenient for the community.ocations such as fishing landing sites, the fishing cooperative
building, hotelsrestaurantdpuristic piers and the municipal centre weh@sen as they were the

most actie parts of the communitio recruit the intended participants for the reseafdte
interviews were conducted in a manner that would strive to be the most convenient for the
paticipants. For instance, in the case of the fishers, the research team waited for the fishers to
arrive at their landing stations, and then walked along the pier and atEimpeach as many

fishers as possible when they were finishing up their workday.

Moreover, he semistructured interviews and survey in particular targeted key informants who
wereknowledgeable about the MPA and rapid changes taking place. 4.alded4.3relay the

details of the senstructured interview and survey participants, respectiveith the
categorization based on the work KéplanHallam et al, 2017 Because the serstructured
interview results revealed that environmental and social chamgeslargely characterized by
fishing and the tourism industry in the region (described in Chapter 5), the survey largely
concentrated on these two groups to attain a richer understanding of potential SERSs in the RLBR.
The focus groups were targeted totsa diversity of stakeholders (i.e. housewives, tour guides,
fishers and business owners) who could offer a range of insights regarding the reserve,

environmental and social changes, and community wellbeing.

4.5 Data Analysis

This section delineates Wwdhe data results attained using the methods described above (i-e. semi

structured interviews, surveys and focus groups)guatitativelyanalyzed.

4.5.1 SemiStructured Interview Analysis

Qualitative dat a wayg dfiindexingiorscateyerizingrine text a ordefi @
establishd r amewor k of t h e ritad) how you deBna whatahe datatyouiare €
anal ysi ndGikbs, 20073Cding eéntails the process of labelling and identifying patterns

in the dataand the relationships between them, linking it to the research objectives. The concepts

that emerge as a result enable the researcher to organize the data so that it can be examined and
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Figure 4.4: A screenshot from the data analysis program ATLAS.ti, used to code the interview transcripts for this rese

analyzed in a structured walt is argued thafin qualitative inquiry the major strategies for
determining reliability occur primarily during codiagMorse, 2015) The semistructured
interview datafirst underwent a thematic analysising qualitative codop with the help of
ATLAS.ti data analysisoftware ATLAS.ti was chosen as the data managemenfdothis study

because of its organizational prowess to analyze the interview transcripts, indegigaand
simplicity of use. Stage one of the coding process entailed agzing, inwhich category codes

were generatefom emerging ideas the data relationships between different aspects, and
frequent keywords used by respondents as indicators of research tHeneeshe interview data

was organized based on the identification of keywords, topics and phkagsegial set of codes

was developed based on the theoretical framework, and supplementary codes emerged from the
interview data(Alexander et al., 2017Yhe final list of codes is depicted igure4.4. Some of
theseincludedi Conser vati on, Fi s hi n gThalitechturd review sesveadd t o
as a foundation for this proceg®cused coding was then conduatedtage twpwherein coding
categories were eliminated, combined or subdivi@gdimba et al., 2017ATLAS.ti served as a

digital organizational platform, in which des and their subsequent quotations constituted its
contents. It was beneficiéb keep track of the various themes emerging from the research and

account for the numbef quotes for each cod&his allows for thoroughness of the data, which,

Ai mplies attention to connecti on (Whittenvareetn t hem
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al., 2001) The relationship betweerodes was more thanghly defined and highlighted with
respect to the three research objectives and the thesis conceptual framework. Each quotation from
the interview transcripts was assigned a cadgch sometimesesultedn intersectingcodesthat
overl apped (i . e. Al f we have @-oassdciated véthn then g , t
t hemes fAfi shi ngo arhigdntern@neetionwad particeldrly beneficial e ) .
Anet wor ko f e a twhicheusimgfthe iAtdelathis . between codes, creates a visual
graphic to depictherelationships between different them&sven the highly intricate nature of
SERSSs, the drivers that cause them and the changes and impacts that are produced #ss result,
feature of ATLASL was especially helpful to highlight the connectivity of SERB4 the wider

themes connecting the code& graphic created using the network feature of ATLAS.ti is
presented at the end of ChapteFidally, Microsoft Excel was also uselquantify the numerical

data (i.e. community wellbeing points; types of drivers, changes and impacts experienced) in tables

and create graphic charts to visually portray the results, presented in Chapters 5

4.5.2 Focus GroupAnalysis

The focus groupctivities wereanalyzedusing the visual outputs that resulted from the sessions,
using a similar technique applied to the satniictured interviews abovét took into account

aspects of the sessions such as frequency of comments mentioned, and extensiveness and depth of
the issues being discussed. The recurring themes and topics of interedhe relationships
between the drivers, changes and impacts of SERSsdhkt important community wellbeing
components, and how they are being affected as a result of the prior. The ranking and linking
exercise of Focus Group Activity ih which participants were asked to draw connesti@tween

different aspects of SERSsas evaluated and quantified using Microsoft Ex&amilarly, the

results of the frequency of the locations mentioned in the mapping exercise of Focus Group
Activity 2 was tallied in Excel to ascertain which were the most comfmeus groups enabled a
thorough and more enhanced understanding of thestadg andyave an opportunity to examine
connections between the different themes that emerged as a result of the interview process in the
context of rapid changes and community wellbeiftge resultof the focus group activitieare
presented in Chapter 5 andMo direct quotes are used from the focus group activities in later
chapters as they mainly served to contextualize the data obtained from thstreetured

interviews.
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4.5.3 Survey Analysis

The survey data results werpiantitatively analyzed using a Microsoft Excel spreadsheet.
Descriptive statistics were attained regarding each dimensions of SERSs (i.e. % of community
members that believed a specific environmental or social gna was fisi gni fi cani
inputted in the Excel spreadsheet was then used to create visual outputs such as chart, bar and pie
graphs. The results of the survey analysis are presented in Chapte@obducting the survey

confirmed the results frortihe semistructured interviews and focus groups throtrgingulation

andcreated a quantitative element to the analysis.

4.6 Limitations

The limitations of this studgroseprimarily from its use ofargely qualitative techniques. While

gualitative methds allow issues such as community engagement to be studied in detait and in
depth, findingsdid not generate a final statistical numeric of how much bditer exact
percentagepan MPA is managedvith communityinvolvement As wel | qualitylise st ud
heavily contingent on the individual skillset
personal bias compared to more quantitative/positivist approéhdsrson, 2010)The way in

which the researcher conducted the recruitment may potentially increase sampling bias as there
might have been a tendency to select participants based on their willingness, approachability, and
availability, meaning that the study populatiomay not truly represent the community overall.
Factors such as the researcherodés and transl atc
sampling error (i.e. not carrying out interviews in certain areas due to their remoteness or after
dark, ecluding fishers or tour guides who operated, for instance, nightly crocodile tour
excursions). It is clearly evident as well tHio Lagartos community members were vastly
overrepresented in the sample due to snowballing sampling and ease of acgegsilothier

important concern to note is the language barrier and translation of data resuly pessting

in data misinterpretation anteglection of cultural cues on part of the researcher. Fjnialéy

selection of a descriptive reseambbsign means that there is lack of generalizability of the data

results and potential for multiple interpretations of the (fatdock, 1993)

In addition,the use of the case study approach, viewed through critical epistemological standpoint

canleadtm e gl ect i on o ffocusging enly onfpawertradatioashipsyandiinay give the
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researcher a position that is too privilegé@rowe et al., 2011)Case studyesearch has been
further criticized for being devoid of scientificprecision and offering a poor base for
generalizationlts inability to produce results that are transferable or applicable to other contexts
is also scrutinize@Merriam, 1988)These concerns are contended number of ways, including:
theoretical sampling or drawingn a particular conceptual framewoniespondent validation by
asking participants to verify the accuracy of emerging results; and transp&@écnd Trent,

2006; Coombs, 2017)ransparencys attained througbetailed description of steps involved in

Table4.4: Limitations of the case study approach

Limitation

Mitigation /Counter

Incorrect selection of casg
leading to a deficiency of
theoretical generalization
applicable to other
contexts(Lewis, 2015;
Ruddin, 2006)

Development of thorough knowledge, having the potentig
contribute to body of literature, validating the selections n
(Flyvbjerg, 2006; Simons, 1996)

Collecting large quantities
of irrelevant owvalueless
datg oversaturation of
information (Tight, 2010)

Data collection methods align with research objectives, W
allowing for flexibility and adaptability to changé2uddin, 2006

Focusing on a question o
topic thatis too broad or
research study with too
many research objectives
(BaxterandJack, 2008)

Restrict and place boundaries ornthe case in questiol
concentratingon only relevant facets (defined lbg. time and
space activity and contejytand clearly define what is outside t
boundaries of the scogBaxter andJack, 2008)

Lack of scientific
thoroughnessprone to
resear cBer 69
(Hyettetal., 2014)

Data triangulation, participant validatioand transparency durir]
the data collection procesgrovide thorough methodologic
descriptions with strong theoretidalundationsand frameworks
adding credibility to the studiHyett et al., 2014)

Ethical concerngHarland,
2014)

Anonymization and informed consent of participanfSimons,
1996)

Inability to be integrated if
a conceptual theory
framework(Cavaye, 1996)

Allow for unexpected results to arise and docusrce results t
fit conceptual frameworkassess initial findings, and distinct
outl ine r esear chmesqHyettetal, 3014

Inability to be reproduced
over different times and
locations (Ruddin, 2006)

Research is contespecific, with little control over the social al
ecological conditions that arise, cannot be easily replicated
different locations as circumstances are always changing
unique to the environment in which they oc@uddin, 2006)

selecting the case and data collection, describing why certain methods were selected, the

researcherds experience and the. eRoboent héeor awhe

presence influenced the data collection). Providing alternative explanations and explaining clearly
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how results and findings came about builds the creditabilirgséarchthat uses the case study
method(Feagin et al.,1991) imitations of the case study approach is summarized in Aadle

If used accurately, findings arising from case study research can have significant policy
implicationsfor theory development and testing beyond the specific context being studied, and

can work to create, reinforce or reject historic accounts of aBabéin et al, 2013)

Intev i e ws  a kosne spgcial preblefns for internal generalizability because the researcher
usually is in the presence of the person interviewed only briefly, and must draw inferences from
what happened during that brief periodtothete of t he i(HubevmamadiMied, s | i f e
2002) I nterviews can therefore miss other aspec
to false inferences about their actions outside of the situations presented during the interview.
Response bias is also a factor in the userof-suctured interviews as a technique and ree
occuredunintentionally amongst participants due to the complexities of social interactions being
analyzedDiefenbach,2008) The researcher 6s pmaghawnileecali n t he
t he participantsd r elmypedenetvdthe inteavieveer opraspdedirca pant s
misleading wayAnderson, 2010)The use of snowball sampling mbsveworkedto aggravate

response bias, resulting in participants on how well they know one anatheell, it was made

known by a few respondents that the RLBR has garnered a considerable amoudepnfiaca
attention from a variety oinstitutions both national and international (University of British
Columbia, Instituto Politecnico NacionalUniversité Laval CINVESTAV, University of

Waterlog, causing some community members to expitesis fatigue ofbeing research subjects.

One respondent in particular stated that often, students would come to their community, conduct
their work and then leave, never to be heard from again. The resultant research would never
directly benefitthe community Because of this, some participantay have been reluctant to be

fully engaged and give meaningful responskes.limit suchresponse bia&s early and broad

scoping is key in order to establish trust and build rapport amongst research participants
(Bolderston,2012) Thi s can work to i mprove par fTheci pant
researcheros initial scoping phase to build r
members was in attempts to overcome such issues, as we# agecution of the research in

various phases to generate feedback of initial results. For instance, the findings of the interviews
were relayed at the focus group sessidhswvas hoped that this would enhance trust and

engagement for the study. Lastihe researcher noted the contact informatiorsahe key
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informants in the community and after the final publication of the thesis, she hopes to relay the

most important results back to théma summary information documemtanslated in Spanish.

Finally, the validity and reliability of a study are two significant factomd points of concern for

any qualitative research desidpualitative research has been repeatedly scrutinizesirfgsly

being a series of personal anecdotes prone tolb@slitative studies are unable to produce valid
and reliable results, Athen policies, progr am:¢
o n(BlubermarandMiles, 2002)Astherd s 1A n 0 ce@nsensasmlboat the standards by which
such research should be judgd®loble and Smith, 2015) it is therefore difficult toestablish
scientific rigour.Rigour is noted as being useftd establish a consistent study method and
providing a precise portrayal of the population being stu@@@bmbs, 2017; CreswelhdMiller,

2000; ThomasndMagilvy, 2011) Integration of reliability ad validity in the research design are
contended as important concepts to attaining scientific rigor in qualitative StMdiesell, 1992;
Morse et al., 2002)A number of strategies have bemrggested to counténe defectof validity

(the precision to which results reflect datajcluding having the research recognize personal
biases and experiences that may have produced those biases, and that multipkeesastit
(Leung, 2015)It is the onus of the investigator to clearly state any study validity threats that he or

she maysee arising during the data collectionget@/Vhittemoreet al, 2001)

To retain reliability or the consistency of analytigatoceduresand data collection methods

that the study can be replicat@@olafshani, 2003)the researcher must make cléae reasons
behind his or her decisions, so that similar or comparasiglts arise if the study is conducted
again Ongoing reflection of methods and detailed redagdping that establish a clear decision
trail wild.l certify that the r eseasenshgdordes unde
2015) In this research study,raflexive journal was maintained which documented perspectives
and decisiongnade during the data collection phase, as welirgschallenges and issues that
aroseln thereflexivejournal, the researcher recognized her posalibnwith respect to the study
(i.e. ethnic background, nationalityace, previous experiencesoming from a position of
privilege, earning a place amongst the community), etnd how this influenced her view on the
results major events that took place during her time in the field, dsasener emotional and
mental statef-or instance, the researchesming from a second generation Canad?amjabiand
Sikh background, encountered certain obstaclegjue to her upbringing and position as a
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researcherHer background, perspectives and identity impacted how she interacted with the
communityin which she was living and trying to integrate $ome intervieweeseferred to her

as an fioutsider student resear ch eageoii Swiatnh csuht
orMayand T h e yabauthowv khe communithhad become oversaturated with being a research
subject, visited by student researchers from other countries who rarely follpvetth the
community on the results of their investigatidks aresult, they may have believed that the
researcher was not personally vested in the issues of the community, and she had to acknowledge
that this perspective impacted the execution of the research. Morieversearcher faced unique
hindrances livingn Mexican culture as a woman and outsider, including being heckled by male
community memberafter completing interviews and walking homaed sexual comments being

made about her appearance during the interviews (told to her after the interviews doysiagoir).

In order to account for and be conscious of these occurrences and how they influenced her work,
the researcher was reflexive and kept records of her mental Istatediately followingeach
semistructured interview and survey, the researchatevin her reflexive journal concerning

personal feelings, insights and biases with respect to each experience.

4.7 Ethics

This research project received felihics clearance from the University of Waterloo Office of
Research Ethics under ORE # 23047 on June 04, 2018 (AppBpdik modification was
requestedvhile the researcher was on field to inclymdek rangeras a new group of participants

in the studyapproved on August 29, 2018.
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CHAPTER FIVE : CHARACTERIZING CHANGE S
OF RIA LAGARTOS

This chapter describes the analysis and findings for research objective one of the thesis, namely:
to characterize the nature of environmental and social changes taking place RhBRe
represented in the thesis conceptual framework below (Fegliencircled in red). As previously
mentioned, SERSar e def i ned -tars and afterr imepersible ¢thangeg in sacial
ecological system structure and function, with possibly considerable adverse impacts for human
wellbeinga nd e c o sy s t(NayakgndAonutags, 80a&Aochange needs to meet certain
characteristics before it can be construed as a SERS, specifically being sudden, abrupt, dramatic,
long-term and diffcult to anticipatgCrépinet al, 2012; Hughet al, 2013) In the following
sections, the dataotiected is analyzed to interpret the environmental and social changes taking
place in Ria Lagartodhe need to characterize swttanges in the region is significant as they

are increasingly posing challenges for managers and resource users alike in the communities, as
will be subsequently examined. The chapter will commence by introducing the data results and
the nature of changetheir associated drivers and impacts. Then, two case studies, the local sea
cucumber fishery and tourism industry are used to highlight the severity of change in the context
of Ria Lagartos. Moreover, the sdimension framework of SERSs, as outlinedNgyak and
Armitage, 2018, is used and applied to understand chaRjaliagartos. Finally, the connectivity

bet ween the various drivers, changes and i mpa

Social-ecological
regime shifts

- Drivers 7
Communit o S
-1 t well-bein :
mpacts / ] g 7 N detrimental SERSs
P - Material \ 3 /" while simultaneously
1" 5 "} - Relational == meeting conservation
\_ / | - Subjective goals and ensuring
) \  community wellbeing.

Marine protected
areas

- Governance

- Management

- Local Engagement

Figure 5.1 The thesis conceptual framework, as it relates to research objedtive
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5.1Data Resultsi The Nature of Changein the RLBR

The FERS surveysought to determine how community members view the social and
environmental changes they have seen occurring (if any) by asking respondents to select a series
of characteristics defining the changes. Tabléand5.2 depictthe results of this survey section,
notingthe environmeral and social changes respectivabing the descriptors of the survéye

most notable characteristic used to describe both environmental and social changes is
Asigni ficant/ s ulm=20)d sutveyacsponalents agtebing &at he changes they
have been experiencing are considerable to the point of havingastmy impact on the
community, prescribing to the definition aforementioned. Other traits of interest include:
Adr amatgteo mdl dmdi fficult to predicto Acame wit
reverseo in the case of social changes, meet.
can pose significant implications in the management of marine resourcesifaisers and
managergLade et aJ 2013) supported by 4@5% (n=20) of locals.

Table5.1: Environmental change descriptors

Definition of Environmental Change | Percentage of Respondent$1€20)

Sudden/abrupt 15%
Dramatic 60%
Longterm 50%
Significant/substantial 85%
Difficult to predict/anticipate 60%
Came without early warning signs | 60%
Difficult to reverse 25%

Pose significant challenge to local | 45%
fisher communities, managers, other

Table5.2 Social change descriptors

Definition of Social Change Percentage of Respondents (n=20
Sudden/abrupt 35%
Dramatic 50%
Longterm 65%
Significant/substantial 85%
Difficult to predict/anticipate 55%
Came without early warning signs | 55%
Difficult to reverse 55%

Pose significant challenge to local | 40%
fisher communities, managers, othel
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A SERS is also bounded and delineateding andspace When asked about the duration of the
changes in the interview questionnaire (Tahl®, all respondents described them in terms of

years, with most stating that the changes occurred witbigdars (44%, n45) *.

Table5.3 Temporalduration of change

Duration Percentage of Respondents (n=45)
1-5 years ago 44%

6-10 years ago 16%

11-15 years ago 11%

16-20 years ago 7%

Over 20 years ago 22%

n=20 survey respondents; n=45 interview respondents

When asked whether the changes they identified Yif bave a localRio Lagartos Municipality),

regional {Yucatanstate) or national (Mexico) impa¢table5.4), majority of respondents agree

that the changes they ar dYuestappemnsuaracdiathgpdsar e C «
(Fisher). 44% (n=45)anfined the impacts of change to the local level, while no one stated that

they were a countrwide phenomenon.

Table5.4 Spatial extent of change

Extent of Impacts Percentage of Respondents (n=45)
Local 44%

Regional 56%

National 0%

The above noted descriptors are beneficial for determining the level and scale at which to
implement interventions. They are important to note as SERS transcend various temporal and
spatial boundaries and occur arious scale¢gCumminget al, 2006) SERSs vary across time

and space, making their predictability difficBiggs et al, 2009) As such, the policies and
institutions to address them must be made accord{kglke, 2007) and determining when and

where to intervene can work to avoid ecosystem tipping p(@ikoe et al., 2015)he success

of management measures is largely dependent on having system dynamics aligning with the
temporal and spatial characterises of the SESI@mn et al., 2015). A mismatch in scales of
management and SES processes can result in superfluous or insufficient resources and time being
spent to address changdgmitage et al., 2015; Cumming et al., 2008)nce it is known that

changes are largely occurring withirblyears at a regional level, they can be mitigated against
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Aat the | andscap éRoahaet ain201b) Toe types loficharygeakirey place io
the RLBR will be discussed below.

In addition to the temporal and spatial characteristics, deducing the connectivity between the
causes and consequences of changes can also help to determine appropriate management tactics.
A SERS has cerita drivers that cause the changes and push the SES from one state to another,
resulting in associated impacts (Nayak et al., 2016). The drivers causing the chaRjes in
Lagartos and their subsequent impacts are explored belowpaks ofthe semistrucured

interview questionnaire and the SERS survey sought to collect similar data, the results were
combined for the purposes of this section, resulting in a data population ofTrer6bnology of

the drivers, changes and impacts was obtained from the B&Jifts Database, which provides

case studies of different SERSs, focusing specifically on those having lasting impact on

ecosystems and humarllbeing(Biggset al, 2015)

5.1.1 Drivers of Change in the RLBR

The drivers of SERSs can occur within mildtvel contexts, interacting to degrade ecosystem
health and community wellbeinghe changes occurring as a result of such driverdifleries

decline, etc) will be discussed belolrivers can either be ecological or social in nature (Nayak
and Berkes, 2014Geistand Lambin, 200 and result in negative or positive change (Nayak

2014). Identifying the drivers and understanding their nature can work to anticipate the course they

Agriculture m
Industry
Climate change
Species removal I
Habitat fragmentation and vegetation conversi i

Infrastructure and urban developmeri—

Driver

Adoption of new technology I
Population growth I ——
Tourism I
Fisheries and harvest consumptio
Conservation

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Respondents (n=65)

Figure 5.2 Drivers of envionmental and social change, as identified by respondents
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will take and when changes become immune to intervention, an important management and policy
factor. Figures.2 depicts the drivers identified by respamis during the data collection. Table

5.5 contextualizes each listed driver with a perspective from locaRiaf.agartos. The most
frequent drivers cited are conservation (71% or 46 of 65), followed by fisheries and harvest
consumption (55% or 36 of 6&nd tourism (52% or 34 of 68)yonservation is defined as a land

use driver, delineated in the Regime Shifts Dataldas the purposes of this studyis described

as the implementation and existence of the RLB&als have noted othenore significait

exacerbations in their community dynamics. They are examined in the subsequent sectians below

Table5.5: Drivers of change, as understood by local people®é Lagartos

Driver Sample Quote

Conservation Many fl amingosd nests have bee
some years back, people have realized this species is highly attract
so they protect it more (Tour Guidd, July 2018).

Fisheries and Fishers fronRio have always taken care of their marine products, sq

harvest they are quite disappointed from the impacts by poachers of sea

consumption cucumber. | think the arrival of poachers is the result of organized c
(Hotel Managed, June2018).

Tourism There is the possibilitthat our place becomes as touristic as Cancur]

this brings changes in social organization and insecurity. This chan
impacts all of us (Hotel Manag@rJune2018).

Population growth | There is more population now, the number of boats has doubledgfis
production has decreaséeisher20, July 2018).
Adoption of new | I think the use of technology in fishing has contributed to the decresz
technology wellbeingin our community. The use of GPS endorses the
overexploiting of specie@-isher23, July 2018).

Infrastructure and | Some people want parts of the reserve built up, even mangrove are
urban developmeni serve as touristic spofslotel Worker 13, July 2018).

Habitat There is the dstruction of habitat of animalge birds, whohave to
fragmentation and | find other places to b@estaurant Worker, June2018).

vegetation growth
Species removal | Sometimes there are still poachers around i flamingos and turtle
(Housewife7, June2018).

Climate change Now thereds more heat, thatos
makes it worséRetired Fishel, June 2018
Industry There has been increassdste flow to waters of theiafrom thesalt

company since-5 years ago and therefore greater fish morality (Hot
Worker9, June 2018
Agriculture There is more droughtandrdib ecause of MAQquemg
burns)i is a way of agriculture, remains of crops are burned, and th
ashes help the next generation of crops (Hotel Wd@kéune 2018
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5.1.1.1Population Growth and Spatial Restriction

The population ofY¥ucatanstate as a whole is steadily increasing, with models predicting a rise
from 1.4 million in 1990 to 3.8 million in 203Qutz et al, 2000) Population growth was cited as

a factor in the increasing competition amongst fishers and fisberguides, having various
socil-ecological impacts:

There are much more peopleRio now. Our town used to be very small, there were only
3 streets when | came hdieetired FisheR2,July2018.

People have taken over the reserve, they are
bef ore because popul a(ourdGoided, duoer28l8 s e wasnot an

A rising population, coupled with the restrictions put on community land because of the reserve,
has left many community members frustrated. The reserve has limited the use of mangrove wood
as a resource (i.e. for building matesiahs wood fuel, etc). Furthermore, as the community is
surrounded by reserve lands, its urban development has been constrained @fegpialhyHallam

et al, 2017) This caused many nomunity members, most notably young adults, to express their

discontent:

Ther ebs mor e popul ati on nowadays and t her e
surrounding areas are mangroves, therefore, are protected areas. Many young couples have
tostayintheirpr ent s homes becaus eMadydr2 Julyeodh 6t f i nd

There is no space for young coupl es, our co
because our surroundings are territory of the reserveloawdliord1, July 2019.

Withthepr esence of the reserve, thereds barely
that are still free have now a much higher cost. Most land within the reserve is considered
federal land, notuildable(Tour Guide8, June 2018

The restriction has caed some sociand culturaimpacts in the form of outmigration, as youth

with little choice have left behind their families and traditional livelihaagsh as fishingh search

of h ous es Oerlcanenuntiyehasea, tendency of slow urban growth, lezave are
surrounded by the limits of the reserve. Many young peopl®leit ( Tour Gui de and
Owner). Such an event has widging repercussions on soaiadllbeing family and community

dynamics of those that are left behind, particulaltiepadultgGuoet al, 2009)
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5.1.1.2 Industrialization

Salt production is an important economic activity carried out in the communitiRis bhgartos

(Lutz et al., 2000), particularly for Las Col i
empl oyed by the salt compaocoyganyf Toduwus tGuii ae$al il
Yucatan S.A. de C.V. (ISYSA) has its operation of primary production of salt by solar
evaporation (Ortiz-Milan, 2013) This facility is considered to be one of the important salt
productions in southeast Mexico, forming in the 1970s (Smardon, 2009), and reaching an annual
production of 500,000 tor{#&lejandro et al., 2014 Despite the economic benefits it generates for

the community, some are concerned that its operatiorigsineg an increasingly negative impact

on fishing production and the ecology of the reserve:

The salt company in Las Coloradas is damaging the flamingo nests, this company is
damaging the reseevThey use chemicals as part of their work for salt procebséshis
damages the reserve, specifically the nesting spots of the flamingoes. It also impacts
fishing (Retired FisheR1,July2018.

Some fish that swim close to the salt company waste pipes get killed because the filtered
water has a very differepH level(Tour Guide5, June 2018

Previous studies have noted the salt product |
habitat requirements wherein they occupy sha
(BaldassarrandArengo, 2000)An increased demarfdor salt by the Al arge,
vol ume productiono company has altered the hal
important speciessome participants point to the previously identified loophole in legislation that
enablessuchopdra ons on reserve | and, AThe salt compa
authorities allow this because the salt compal
are thus authorized by law to remain thiere ( F 8, Jumee 2018 It has beershown that the

operation greatly impacts water quality, hydrology and fisheries habitat, with the solar extraction
process of salt production requiring large areas of the lagoon to be dammed off into shallow pans,
often resulting in breaches that pump teoninated water into the lagoon (Smardon, 2009). The
operations are built in areas where prime nest sites are located, forcing species such as flamingos,
roseate spoonbills, egrets and cormorants to less desirable sites. In addition, heavy industrial
equipment that is used to haul the salt further disturbs the nesting and feeding of birds. Smardon,

2009, found that most of the original breeding sites have been lost due to the salt company.

74



Another form of industrial activity that was identifiedncerned the construction of wind turbines
near reserve lands. Wind power promises torbé&avironmental friendly energy soutce f o r
Mexico in the coming yearSolerBientz, 2011) Studies on wind power generation potentyali

have indicated that théucatanis an ideal spot for the development of turbines, with multiannual
wind speeds o8i 5 m/s and estimates of 4058600 useful hours of wind per year, generating
15,000 kW of power annualljHernandezEscdedo et al. 2010 oastal areas in particular show
greater potential for wind resources, with wind speeds over 6 m/s-f8eldz, 2011). However,

the turbines used to generate energy can create significant challenges for wildlife, particularly
posinghazards for migratory birdd<uvlesky et al., 2007)As noted in Chapter 3hé Yucatan
peninsula is a hub for migrating birds from Canada and the United States, who follow long and
complex routes to reach their wintering grouideppeand Rotenberry, 2008)Collisions with

wind turbines(Huppop et al., 2006and habitat destruction (Kuvlesky et al., 2007) have been
increasingly noteds causes of avian morality in tNeicatan Such changes and impacts were

acknowledged in the interviews:

Mangroves are destroyed by the construction of windmills, built close to the reBeuve (
Guide6, June 2018

Windmills havenow been installed irhe entry ofRio Lagartos inside ranch areas, but
this is hurting bird species because many of them crash with it ar{fRetieed Fishers
20, July 20138

Flamingos arrival this year was delayed because of the windmills, they were supposed to

start coming Ebruary. We had some complaints from tourists because they were not
spotting flamingos on months youdd normally
energy, they are, but they can be installed in other areas that are not migratory routes, such

as xilam or Isla Mujeres (Tour Guidg June 2018

There are windmills being constructed close to a road, around 5 km close to the reserve. |
think these windmills are going to be instal
60 km away from oureserve). However, | think these windmills will have consequences

because they are placed in a migratory rdatebirds. | think flamingos arrival was

delayed by one month because of the windnfifitsur Guidel, June 2018

5.1.1.3 Agriculture

The commauities of Ria Lagartos fall under the cattfgroducing sociakcological region of
Yucatan as defined by Lutz et.aR000. The economy of the region relied on timber, traditional
maize and cattle production during thé"aid 20" century. WhileRia Lagartos today is largely
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characterized by fishing, tourism and salt production activities, agriculture andreatiley still
remain an | mportant p Eattle rarcliing tomposes magti obtinedamd e ¢ o 1
south of the RLBR, and as of 1995,00(ha of land had been cleared for this purpose in the region.

It employs 4% and 2.7% of the economically active populatiom®i@fagartos and San Felipe
respectively(Smardon, 200955ome interview respondents indicated that agricultural activities on

the peipheries of reserve land have impacted the ecology of the region, particularly the use of the
Acontrolled burno technique by ranchers. As &
their used crop lands. It is common to burn remaining bushes and statftat ashes would help

the growth of next generation of23uy20t8.Rastgs/ cr «
studies have shown that the use of controlled burns results in degraded soil quality, increased run

off to surrounding water bodies and a decline in carbon gtdbk 1987) Increased pollution

from the use of agricultural pesticides can additionally impact water quality, especially in the case

of the RLBR as the lagoon is a closed ecological sy$&mardon, 2009)n addition, there are

concerns that reserve lands are being @stedand soilerodefl or agr i cul t ur al pul
is deforestation of areas inside the reserve to make space fab cattleH o t e 3, JuMed201B8 e r

Land clearing for agriculture has resulted ir
densely forested wildlife habitat in the past, forcing wildlife to compete for dwindling, less
desirable habitat and resulting in letegm reduction in the diversity of flora and fauna (Smardon,

2009). Vegetation removal can also impact the protectiver-ife buffer keeping excessive

nutrients and particulate matter from entering the lagoon and increase erosion levels, destabilizing

the shoreline.

5.1.1.4 Climate Change

Many interviewees reported i ncr e absennohgrigegsini rr eg
weat her patterns such as mor e 9 Aly 8018s3uchc e 2
occurrences are potentially linked to climate change irYtle@atanpeninsula (Lutz et al., 2000).

Climate change is known to have a myriad of impacts on coastal communities, such as increased
hurricane activity, with the recent incidences of Hurricanes Gilbert and Is{Batéori and

Febles, 2007)n the region, decreased fisher livelihoods, and degraded communitytysecur
Hurricane damage, critical towards mangroves at wind speeds exceeding 14Adanie et al.,

2013) has been known to cause breaches in the barrier peninsula and sgrpvedarests of

their vegetative protection. Hurricane Gilbert, with windspeeds of386km/h, was the most
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powerful storm of the twentieth century in tNeicatan striking in 1988 and devastatirRja
Lagartos. It resulted in heavy structural damalgstroyed most of the salt processing p)lamid
eliminated food sources and nesting sites for flamingos and other q(S=orage, 1993;8ardon,
2009) Moreover, Hurricane Isidore made landfall¥ocatanin 2002 at speeds exceeding 160
km/h, leaving 300,000 people homel€Ebe Associated Press, 200Burricane Isidore has been

particularly mentioned numerous times during interviews with Ipesiples as considerably

impacting the town oRioLagart os, Aln 2002, we had a great
Hurricane I sidore. A |l ot of animals species w:
3, June 2018

5.1.2 SocialEcologicalChangesin the RLBR

Depending on the quantity and severity of the associated drivers to inflict the changes, the state
and nature of an SES may fundamentally be altered to the degree that it cannot be reverted back
to its previous form.These changes may cause reorganizations of the SES structure and have
consequences for human wellbeing. Figbu@visualizes the most common changes as identified
by locals ofRiaLagartos, almost equally split between seet@nomic change(31% or 20 of 65)
and fisheries collapse (28% or 18 of 65), followed closely by marine food web changes (23% or
15 of 65) and governance changes (18% or 12 of 65). Such alterations can have a multitude of
social, economic and environmental impacts onroamity dynamics, as explored in the following
section. The details and contextualization of each change will be explored in depth using case
studies later in the chapter.

Governance

change
18%

Sociceconomic
31%
= Socio-economic
= Fisheries collapse
Marine food webs

Marine food webs
23%

Governance change

Fisheries collaps
28%

Figure 5.3 Environmental and social changes, as identified by respondents
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5.1.3 Impactsof Change in the RLBR

The impacts of social and ecological changes are wide ranging and often severe in nature. Changes
may lead to SERSSs, driving coupled hurgsvironment systems into a highly degraded state that

is difficult to reverse, and impacting their biodiversity, ggtem services and human wellbeing

at regional to global scalékeadley et al., 2014)Accounting for theSES linkages may highlight

potential solutions to the challenges such changes are posing for SSF managemenrb.4-igure
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Figure 5.4: Impacts of environmental and social change, as identified by respondents

relays the results of the data collection for impacts of chanBéibagartos, denoting that locals
perceive livelihood and economictavity impacts to be the most devastating (55% or 36 of 65),
followed by ecosystem health (32% or 21 of 65) and pollution (28% or 18 of 65). bable
describes the impacts listed as they are viewed from the perspective of community members in the
RLBR. They are analyzed in greater depth in the section below, using the case studies of the sea
cucumber fishery and tourism as examples. As will be explareerexploitation of the sea
cucumber has had wide ranging social, ecological, economic and cultural implications for the
communities oRialLagartos. Similarly, the surga tourists has resulted in both hurmatated

and ecological impacts, disturbing portant species, limiting breeding and feeding times,
increasing resource demands and straining water usage (Smardon, 2009). The two case studies
reveal the wide extent and degree of impact abrupt andtéwng social and environmental
changes can have ooupled SESs such as those characterizing the RLBR.
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Table5.6: Impacts of changeas understood by local peoples®fa Lagartos

Impact

Sample Quote

Livelihood and
economic activity

Tourism has increased, and this has created in@t@matives to the
community (Retired Fishelr'7, June2018.

Ecosystem health

The fishing of sea cucumber has decreased the stock of other g
(Retired FisheB, June 2018

Pollution

There is more pollution of the water, air and beitause of tourism (Hot¢
Worker13,July2018.

Social conflict

The fishing of sea cucumber has generatéat of conflict (Housewifd,
June 2018

Weather

There is a change in the weather because @fu e m@ostrolled burns
(Hotel Worker14,June2018.

Spatial growth
restriction

Our community canot gr ow
surrounded by the reserve (Houseviife July 2018

or

Aesthetic and
recreational values

Increased trash impacts the beauty of our commyHibysewife7, July
2018.

Cultural identity

The decrease in marine species has impacted our culture as a
community (Fished5, July 2018

Health and
physical security

Increase in hurricanes has destroyed some of the houses in the con
(Fisher22,July 2018.

Natural resource
use

Peopl e candt us e amwmaoredechuseoofrthe resen
unless they have a permit, otherwise they get a sangtionsewife6,

June 2018
Sal erosion Wedre seeing mor e diagodtsmooemoticedblens
surrounding landgjue tocattle grazindPark Ranger 2August2018.
Infrastructure Flooding damages infrastructure, some people are more impacted

others, people with houstsat are not weltonstructed (Hotel Worke,
July 2018.

5.2 Case StudyOverview

SERSs arise in cases where the interacting drivers, the changes they cause, and the ensuing impacts
are significant enough that they have lasting implications for ecosystem viability and community

wellbeing This section will explore the drivers, changssociated with two key areaf concen:

the sea cucumber fishery, atigimplications of tourism.

5.2.1 The Sea Cucumber Fishery Strain by Asian Demand:Violent Conflict, Health

Implications and Ecological Destruction

Problems concerning fisheries are preva all over the world, with many coastal communities

facing dilemmas of fisheries collapse, income generation, and the difficulty of sustaining fishing
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livelihoods(Salas etal., 200/More t han half of the worl ddés finf]|
sustainable limit, and another 28% are overexploited, depleted or recdirriogll et al., 2013)

Decline of Mexican fish catches in particular have been exacerbated by a deterioration of habitat,
water and plasticpollution, hurricaneimpacts red tides, increased fishing pressure and poor
governance mechanisniSalas et al., 2015 hey have brought concerns to those dependent on
fishing, reflected in the responses of the in
are now in crisisrad fishing production is really bad. Fishing is so low that some days, they do not
have enough money t o p7aduly Z008rin thelvase of redgiddalgal ( Ho u s
blooms) fishing operations are often reduced as fish die or move awayydhe phenomenon,

which reduces catch (Salas et al., 2011). Red tides have been cited as a cause of distress for fishers
inRlaLagartos, AFi shing production has decrease
impacts fishing a lot, we usually hasen e o nce everry2, Aly¥0épStresdn ( Fi s h.
the fishery is further aggravateaid drivenby the arrival of newcomers in the community, who
temporarily or permanently add pressure to al |
more fishers. For octopus season, some people from Campeche, Tabasco and Veracruz
(neighbouring states) come to fish itéthereds
fishers now so the production decreases( F 21sJhlye2018. The resultant gsequences are

threatened livelihoods and local conflict, increasing the vulnerability of the coastal community.

Figure 5.5: Isostichopus badionotusthreerowed sea cucumber and holothuria floridanglorida sea cucumber
(IUCN Red List, 2018)

The attraction of the sea cucumber fishery in particular has brought a slew of outsiders and
poachers to the communities Rfa Lagartos. The sea cucumber is a marine invertebrate whose
exploitation ina fisheries context has been driven worldwide primarily by Chinese demand
(Purcell et al., 2013)Globally, over 70 species of sea cucumber are commonly exploited (Purcell
et al., 2018), 58% of fisheries being overexploited and are active in at least 70 countries, with
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majority (66%) of them inelving SSF operations. Singkee mid 20" century, worldwide catch

has increased over 48Id, from 2,300 mt to 30,500 njBennettandBasurto, 2018)27% of sea
cucumber fisheries operate illegally, that is, being harvested outside of the official season or during
moratoria(Purcell et al., 2018)as is often the case the Yucatan The two commonly fished
species of sea cucumber in this region aastichopus badionotusor the thregowed sea
cucumber andholothuria floridang or the Florida sea cucumber, a seen in Figubewith the

prior being one of the most highly commercial species in the Caribbean régmad and
Agriculture Organization of the United Nations, 2008though sea cucumbers have been caught
illegally in the Yucatansince the early 2000s, the commercial fishery began in gddhandez
Flores et al., 2015)To harvest and establish sea cucamtor commercialization into export
markets, the National Fisheries Commission (CONAPESCA) allowed harvésbstichopus
badionotusand holothuria floridana under fishery development permits to determine the
commercial and ecological viability of thpexies(BennettandBasurto, 2018)This allowed for
215303 initial fishing vessels to harvest 128073.6 mt of sea cucumber, with the discovery of
unfished stocks allowing th&ucatanfishery to quickly overtake the Pacific sea cucumber
fisheries. Both species of seacumber were incorporated into the Mexican National Fisheries
Chart shortly after, detailing information concerning species abundance, fishing fleet and
regulations, and the first commercial fishing permits were issued in-kpgil 2013, November
DecembeR013, and Februaspril 2014. 140569 fishing vessels were permitted a total harvest
of no more than 1171 niBennettandBasurto, 2018)In Rio Lagartos, the first commercial sea

cucumber permitaere issuedh the spring of 2018aplanHallam et al., 2017)

However, market pressures from Asia have driven an increasingly illegal overexploitation of the

fishery, threatening SSF livelihoods. Tlherative sea cucumber trasteRiaLagartoshas brought

outsiders and poachers from neighbouring Mexican stafes at the social, economic and

ecological expense of the communiBhanges in regard to sea cucumber have received significant

attention in the interview transcripts. Many of the respondents in the interviews declared their

plight and discontent at thends of illegal poachers from outside states targeting sea cucumber:
Fishing of sea cucumber started 5 years ago and ever since then it has only created
probl ems and it has decr eas eManyaoreigu mber of

fishers came here anaak everything. They were from Celestun, Progresso,
Veracruz and Campeche (Housewifg July 2018.
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The lucrative profito be maddrom the sea cucumber has driven its overfishing. In the region,

sea cucumber i's often rekegokd, bodas fior ot :e

cucumber prices range between $®/kgMXN ($2-$3.70kg USD) for fresh product, and $270
$370/kgMXN ($20-$26kg USD) for dried product (BennahdBasurto, 2018). This translates to
significant earnings, with daily haling records from fishing cooperatives averaging totals of
$6037.85$9698.80MXN ($459%$737 USD) per fishing vessel during sea cucumber season.
Product sold to external buyers can range even higher, with one interview respondent stating that,
fil kg of prcessed sea cucumber (bojldéhydrated and saltg worth $130¢kg USD, andto

get 1kg of processed sea cucumber you need 20 kg of raw poodrigier 13, July 2098 Such

profitability -anasusdiroi veéynwnaamithoowmher eby the s
Afdeclining nearly as quickly as they expanded
sea cucumber fisheries, Anderson et al., 2011, depictegitieboomandbust trends of 23 large

sea cucumber fisheries. The responses of the

scenario, with them stating that:

Sea cucumber fishing season is only open for 15 days per year. This year, | only went

3days to |l ook for it, but we found nothing.
| ooking for the rest of the open season.
and Celestun have already fished the sea cucumber before the season opened (Fisher

2, June 208).

Responses like these indicate that the community members themselves were the least likely to
have profited from the surge in demand and rapid onset, with outside fishers forcibly taking most
of the benefits. The product is largely destined faaAsnarkets, with Hong Kong being cited as

# 4627 Hong Kang

Imports (t)

Metric tons
Exports (t)

\"“ll'
Figure 5.6: Hong Kong sea cucumber imports throughout the years based on volume and price (Bennett and Basurtq,20dg)chart
of sea cucumber exports and imports in 2006. Only countries with greater than 150 t of product shown (Ander$or2@1 )
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the largest importer of sea cucumber, reporting almost 6000 mt in 2011 (Bennett and Basurto,
2018; Figureb.6), where it is then mainly rexported to mainland Chir{&urcell, 2014)In 2006,

Hong Kong was responsible for 58% of global sea cucumber imports (substantially from Latin
America), with the remaining majority being shipgednearby Asian countrie3hese numbers

may still be understated, as Anderson et al., 2011, have found that in many Asian countries, there
is often pressure to underreport catches for tax evasion purposes, and some countries report sea
cucumber catch umdr combined categories of Obent hic
cucumber as 6éotherd until 2001).

In China, sea cucumber is considered a luxury food, rooted in historical, cultural and social drivers.
Consumption is not only concerning the acts atpasing and consuming the product, but placed

in a broader soci al context, and that there I
i nv o |(Rakingi,062012) The consumption of sea cucumber has been long enjoyed in China,
dating back @ times of royalty, equating it to a higitatus, socieconomic symbol of wealth

(Eriksson et al., 2095 With the opening up of the Chinese economy in the 1980s and 90s, a
Avictory of man ov eincreasamy affluentmiddiectasdhelconsupptiona nd ar
of luxury seafood such as sea cucumber rose (Purcell et al., 2018). Sea cucumber has been included
in many traditional Chinese medicines, with #f\
farmed product due to their perceivedpemwe r i ng f orm, and dAunpol |l ut
nature (Fabinyi, 2012). This is why despite the presence of sea cucumber farming in China, wild
caught product is still in high demand (Anderson et al., 2011). The taste preferences in
consumption of Iyury foods such as sea cucumber are used as a tool and linked with class identity,

a common delicacy featured at Chinese weddings and banquets, where they are a display of the
host 6s soci al status and a way fiteclagsaautfronpr est i
lower classes (Fabinyi, 2012). It is evident that the consumption of sea cucumber in China is driven

and embedded in a complex and intricate social, economic, cultural and historic nexus, where it is

used as an 0ex pproewsesri oann do fs teactounso naitct ai nment . 0O

Not withstandi ng, it has been argued that, Af o
insatiable demand for luxury seafood products has driven increasing exploitation of wildastocks
a gl ob aPurcdl etall, 20d8) Fabi nyi , 2 01 2 Chinesé coosunptmm t e n d S

patterns havevidently had significant effects on seafood source populatibn&io Lagartos,
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sea cucumber catches dropped t0-360 kg in 2014 from 40800 kg in the previous year (Bennet

and Basurto, 2018). As the species have declined in oceans around Chaxplditation has

shifted to distant regions. Because sources are now found mostly outside of China, rising levels of
consumption is having a significant impact on ecosystems and livelihoods where they are derived.

In their geographic study of sea cucumiigreries in relation to distance from the main importing

nation, Hong Kong, Anderson et al., 2011, fotimatsea cucumber sourcing networks are located
increasingly further away from Hong Kong. Sea cucumber fisheries catering to Chinese markets
have expaded to over 90% of global tropical coastlifEsiksson et al., 2015Y his speaks to the

profound impact that globalization has as a driver of environmental and social change, as modern
trade networks have become increasingly efficient, creating a platform in which almost aty glob

stock of sea cucumber is within the reach of Asian ma(BetsnettandBasurto, 2018)Eriksson

et al ., 2015, l' i ken the commerci al sea cucum
resource exploitatiohnafastmovi ng system resembling ailtdi sease
issues concerning other luxury seafood such as shark fin soup have benefitted framotiliggh

attention and campaigning at the international level, the same level of attention has yet to be
directed to the sea cucumi@&abinyi, 2012) KaplanHallman et al., 2017, depict the global sea
cucumber trade as a rapid social driver of change. Demand is so strong that it has overwhelmed
local conservation efforts where governance capacity is already scant, resulting in unprecedented

stock dedhe.

~

Such is the case iRio Lagartos, where rising rates of illegal poachmy @A r ovi ng band
mobile agents (Berkes et al., 2006) hava haust ed the | ocal fishing
respond in an effective mann@faplanHallam et al, 2017), establishing the fishery as too
unsustainable and rapid feffective management responses. The arrival of outsiders targeting the

sea cucumber has brought conflict and violence to the fishing communitieE dfgartos.

Territorial conflicts amongst resource users and between fishers and government autheeities ha
been recurrent, with newspapers frequenting h
Fi shers detained, boat dBetnattandBRasurto, 2018 r oadways
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lllegal fishing and social conflict reports were common in the interview transcripts, describing

poaders as having no incentive to follow rules designed to protect local stocks:

Sea cucumber is fished fAundergroundod in Cal
these states come RioLagart os by boats and catch the
conflictive isse and has generated many conflicts. People from Progresso and
Dzilam overexploit the marine life, sometimes they even fish at night so they can
avoid getting seen by the authorities. These outsiders fish all year, even during the
fishing ban months of seaicumberFisher4, June 2018

Some respondents accused corruption by government at all levels, stating that the poachers were

assisted by authorities, resulting in sometimes armed conflicts:

The roads were closed because of foreigners, bloc&etnunication, and were
helped by the authoritigglotel Manager 8, July 2018

They come from Campeche and Tabasco and fish all masoercessome people

say poachers are brought by politiciaBan Felipe an&io Fishers have joined and

had operatios against poachers, but poachers were highly equipped, had guns.
Foreign poachers have a lot of supplies, better boats, which can go further into the
ocean than locald know poachers from Campeche aimiy here with 2 engines
more powerful than our bagtthese poachers are spotted extracting sea cucumber
throughout the yegMarine Captain Secretafy August 2018

A person lost his arm because of conflict, this happened ak®dut¥ e ar s ago . Il t 6

social issue, generated by poachers. There has befiota@nd violenceburning of

boatshere and in all o¥ucatan very severe, we must act againgtibtel Manager

11,July2018.
This has been reinforced by previous studies as well, with Kajddlman et al., 2017, stating
that the participants of their study done in the region also pointed to corruption in the state
government supporting illegal sea cucumber harvesting. Poasbegsdescribed a8 madto a
fireflect an association with drug traffickers and are seen as having influence over (or being in
partnership wi t h) corrupt authorities and d
enforcement O@thers have complained abdhefts at the hands of outsiders, with one fisherman
lamentingt h aNot,longiago during a long fishing season someone stole one of my boat gngines
that s worth MXNoahdu1367000USD), 0 indicating

property.
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Prevous studies in th&ucatanon the matter have reported similar incidents along the coast, as

Bennett and Basurto (2018) recount:

Poachers were often armed and in one instance opened gunfire@treembers t h e
poachers had arrangedck formation of more than 40 vessels including one larger
vessel with a powerful motor. The -op vessels were unable to flee quickly enough.
Armed poachers forced @p members onboard their vessel, set fire to ormpocessel,
and kidnapped the members.

In their study of the fisheries &fucatan KaplartHallman et al., 2017, have also found that the

start of the sea cucumber fishing triggered many violent conflicts between local cooperative fishers

and external fishers acroseetstate, with some reports of kidnapping and murder. News media of
Yucatandes cr i bed the fAgold fevero of the sea cucl
| ocal sea c (KapamHakamet alt201f).Kt Brought with it an influx of notocal

actor s, whoods val ues c | ays boeats have reported & sersse of o f t
insecurity, disruption to personal physical safety and eroded social cohesion due to the arrival of
newcomers. They have said that the usual community ideals of peacefulness, trust and friendliness

were disrupted:

The sa cucumber fishing has brought many negative impacts and the arrival of outsiders
has brought conflict. We are a relaxed town, but because of these people, our boat
equipment began to get robbed. There was overfishing of other marine species as they
(outsders) caught it. Many fishermen involved died (Tour Guddéune 2018

The arrival of outsiders and onset of rapid changes evidently conjured xenophobic feelings
amongst residents as their community was impacted by the fishery. It has been attributed by
community members as exacerbating other changes occurring in the region and has driven discord

of the structure and functioning of the social system.

One such change is the adoption of new technologies to overexploit marine species. Many fishers
have adpted the use of diving and breathing compressed gas at increased barometric pressure,
known as hookah divingHuchim-Lara et al., 2016)The hookah diving system comprises ofa 5

6 horsepowegas driven engine powering a pump that compressed 20@ounds/inch gauge of
ambient air into a-R cubic foot volume tankyhich delivers gas to the fisher via a plastic hose
(Huchim-Lara et al., 2015)Alongside the hookah diving apparatus, gillnets, longlines, handlines
and harpoons are also ug&hldana et al., 201,7as can be seen in Figuse/. Hookah diving
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allows fishers to extend the time they spend underwater and access deeper fishing grounds. It has
been employed by fishersRiaLagartos in the harvesting of sea cucumber aspbeis became

scarcer in shallower waters and was only found deeper in the ocean.

However, breathing compressed gas under such conditions can lead to decompression sickness
(DCS), or Athe bends, 0 resulting frefarmeg i nf | .
in onebs blood and body tissues wh@oMulpnt e s s ur e
2006) DCS is the most common health condition fishermen are hospitalizédifonim-Lara et

al., 2016) 209 cases of DCS were reported in the region per year between 2003 and 2012 by the
hypebaric centre of the Mexican Institute of Social Security, located in Tizimin(8itghim-

Lara et al., 2015}he closest DCS treatment centre for community memb&#®adafgartos, about

53 km away. In the case of one fisherman and his family, the distance was too great to be overcome,

Al  lvasodns that are fishers too, but one died last September as a result of hookah diving. He
suffereddecompression and was taken by tta Fishing Federationcaro Ti zi mi n becau
wheret he ¢l osest hyperbaric chamber is.0 Unfort
DCS that was encountered during the interview:
(fishery) has brought economical benefits to fishers, but (it) alsochased several cases of
decompression and deat h smis§instanchs@ stopded fishing aftene n r e
| had an accident when diving by hookah system, one of the tubes broke and | was out of oxygen.
Luckily, | made it to the surface gtto During their study on DSin the region, HuchiriLara et

al., 2015, found that the lack of secure means of transportation, location and distance to the
hyperbaric chamber were all reasons wbyne fishers did not seek treatment after experiencing
sympoms of DCS, dirther increasing their risk and jeopardizing hedlttis is further supported

by KaplarHallman et al., 2017, who have found that

Many sea cucumber fishers have been compelled to dive more often and at greater depths

than is physically saf increasing their vulnerability to health complications from
decompression sicknesséas competition is groc
hours for more consecutive days than are safe and increase their likelihood of
decompression illness or deat

It has been argued that the tempting financial profits to be gained and market demands have
influenced fisher behaviour to use the hookah diving technique and riskHR€Bim-Lara et al.,
2015) As the sea cucumber declined, there has been increased pressure put on other marine species
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of commercial and subsistence viability (in terms of catch and minisiae requirements),
reinforced by KaplaHa | | man et al ., 2017, Al ncreased ha
numberofnod ocal fi sherséwas described as having a
sea cucumber and other species, includinggroaperd cr ust aceans. 0 Such s
been facing declines since the early 2000s, as noted by fishers. Many of the fishermen interviewed
observed declines in other fishable species si

adecreaseni al | marine species ever since sea cucur

Along with the hookah technique, other types of technologies have also contributed to the decline
of fish stock. Many fishers indicated to the use of Global Positioning System (GPS) as aomeans
return to previous fishing spots, sometimes breeding grounds, where lucrative species such as

lobster are often found:

Fishing has decreased because of technology; the use of GPS technology changed our
way of fishing. By using GPS, we overexploit tlzere plac€Fisher 14, July 2018)

GPS wasn't used 2Zb years ago. People relied on luck, sometimes not getting to the
same place twice. Now we exploit the same places, | myself have around 2,500
coordinates savedFisher 12, July 2018)

The use ofechnology has contributed to overexploitation of fishing, such as use of GPS
(Fisher 3, June 2018)

The use of technology like GPS and hookah diving makes fisher work easier but then
species are overexploitédisher 22 July 2018)

Even protected species have suffered and been targeted as a result of the insatiable sea cucumber
fishery. This has been the case for the horseshoelicnaitys polyhemugFigure5.8), a species
persisting for more than 200 million yed&mith et al., 2017and is considered &ing fossil and

is protected under Mexican law under the highest risk catd@atpset al, 2011) Fishermen

have targeted the crab for octopus bait as other species have declined, at great personal risk as the
harvesting of the crab is considered a federaherand reprimanded with jailtime and high
penalties. It is evident that the development of the sea cucumber fishery has amplified previous
ongoing changes in the decline of fish stock, as exploitation pressures on species like lobster and

grouper have intesified.
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Finally, the removal of the sea cucumber has significant ecological ramifications for the entire
marine food web. The sea cucumber fulfills an important ecological niche as a-betben and
detritivore an animal that consumes organic mattesent in the ecosystefiann, 1988) They

work to disturb thesedimentary deposits where they live, thereby filtering and recycling nutrients,
making them available in the food web and oxygenating sedi(@oriand, 2017)They are
important as suspension feeders, cleaning their environments, and regulating water quality and pH
levels(Andersoret al, 2011) In addition, they also increase the calcium bioavailability and thus
buffer coral reef acidification through the excretion of ingested carbonate (&aridson et al.,

2015 Purcell et al., 2013 Such substances and nutrients would be trapped within the sedimen
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Figure 5.7: Hookah diving apparatus and mural depicting fisher using hookah diving to catch lobster on fishing cooperative
wall; Equipment used during hookah diving (photographs by author)

89



They increase the overall productivity of the ecosystgninddping produce food available for
herbivores, meaning that their removal may reduce primary production and threaten to dismantle
the entire marine food chain (Purcell et al., 2013), having potentially dire consequences for coastal
communities dependaah fishing as a primary source of income. Their significance has also been
noted in the interview transcripts, AThe sea
(Marine Captain Secretatly August 2018 It has been found that extirpation of sea cucumbers

can result in the hardening of the sea floor, eliminating potential food sources and habitat for other
organisms (Anderson et al., 2011). Studies have found that overfishing of sea cucumber causes a
direct and significant impact on reef and dufttomed ecosystems. Their removal in experiments
resultedin the development of algal mats, negativehpacting sediment fauna and lowering
overall dissolved oxygen leve{Burcell et al., 2013)A further study conducted in Fiji found that

the removal of sea cucumber impeded ecosystem function and productivity of shallow coastal
ecosystems, impacting water quality, inhibiting lak@belopment and potentially leading to fish

kills (Leeet al, 2018) This study saw an ecosystem regime shift from one dominated with sea
cucumber to being overrun by cyanobacterial mats, forming a potential health risk in the form of
toxic algae blooms, hypoxia and red tides, and impacting the local fishetpuwnsm sectors.
Combined with other stressors, it can work to drive such events over thresholds to catastrophic
levels. Finally, the sea cucumber is characterized by late maturity, slow growth and low breeding
rates, further aggravating their declindlasy are overexploitegAndersoret al, 2011) It is clear

that the presence of sea cucumber reinforces ecosystem health and attributes to the resiliency of

marine environments, with their elimination having implications for the entire marine food web.
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Figure 5.8 Atlantic horseshoe crab, a protected species, sometimes used as octopus bait (photograptsob)
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The results presented in this section depiet halriver such as the sea cucumber fishery can work

to produce rapid and abrupt changes having lasting impact on an SES. The presence and impact of
the sea cucumber fishery RiaLagartos speaks to the global natursafialecological change

and exempfies the farreaching magnitude of human action. Responses of locals in the interview
transcripts illustrate how it has produced significant community changes, putting pressure on
already strained resources, inhibiting community function and disabliady ne@nagement and
sustainability of marine resources. As it is caused by high demand and rooted in a worldwide trade
network, the sea cucumber epitomizes the significant consequences associated with species with a
high market value. The rapidity and conteginess of universal networks imposes severe
challenges for local governance frameworks, and has social, ecological and economic implications
for the communities oRia Lagartos. Locals are experiencing rapid seet@dlogical changes

driven by theglobaied f i shery, posi ngushhdéal dremigweal bogf tdu
form of overexploitation of fish stocks, increases in poaching, armed conflict, deterioration of
security and community cohesion, health implications, and ecosystem degradatonmital

species is driven to near extinction.

5.2.2 Rising Tourism Industry

Tourism is one of the most significasamponentsf the Mexican economy and its largest service
sector, producing the thidighest foreign exchange earnirgged the second largeshployer in

the country(Clancy, 1999) It has grown faster in Mexico than most developing countries in
absolute termgBrennerand Aguilar, 2002) During the past two decades since 2008, Mexico
attracted the most foreign tourists and foreign currency of any country in the Third World (Wilson,
2008) Mexican tourism development, steered by the Secretaria de Turismo (Secodtariat
Tourism) was initiated as part of an economic strategy in the late 1960s through the establishment
of the National Trust Fund for Tourism Infrastructure, with loans from the-Ategrican
Development and World Banks dedicated to touristic infrastre@nd the construction of hotels

and facilities (Wilson, 2008). Between 1974 and 1992, Mexico quickly hastened the pace of its
hotel construction, adding more than 100,000 rooms to produce a total of more than 300,000, 71%
affiliated with foreign chainsGlancy, 1999), with the seaside city of Cancun quickly becoming
one of the largest destination hubs in the w¢fldrresand Momsen, 2005)Presently, tourism

accounts for about 10% of the Mexican GDP, with the vast majority of it being derived from
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coastal communitieg-aberandGaubert, 20163uch as those &ialLagartos. There are now &ig

touristic programs running throughout the country headed by the Secretariat, with the state of
Yucatanf al I ing in the HAPrograma Mundo Mayao (i Mz
Yucatéanis largely derived from tourisrfAzcarate, 2011)with the other sectors being fishing,
agriculture, local services and constructigtandelaars, 1997)The expansion of the tourism

industry is still topof-mind amongst government priorities, as an intereevexplained the
substantial investments being put in the overhaul of tourism signage in locations of interest by the
Secretariat nationwide as a means to attract visitors (Fgdre

The establishment of biosphere reserves has grown to be a favoured mechanism of tourism
development in th& ucatanpeninsula, taking advantage of the natural coastal communities and
rich biodiversity of the regioSavage, 1993Ria Lagartos is one such site, where locals have
leveraged the presence of the reserve by promoting ecotourism ventures. As fishing stocks have
declined (noted above),udsm has been employed as a common strategy amongst the populace
to alternatively generate income and diversify livelihofidaplanHallam et al, 2017) Fishers

have started to double &our guides, escorting sightseers to the mangrove forests, beaches, sink
holes and birdwatching areéSalas et al., 2011Yhere is a tourist cooperative established in all

the communities oRiaLagartos by cooperative fishers and other community members, including
the womenébdés <cooperative. L o ¢ adssare meurredl iniah di c at
communities oRialL a g a r Towisic chafges happened a regional scale, froan Felipe

to ElICuy@ ( Hot e |5, Jvhe 20ARManNy interview respondents have spoken about the

importance of tourism as a source of livelihood for the community:

Tourism from t he r sosreeofiivelihdogdngcanonpcalteqmdtive, it 6 s
and money entrance not just for tguides, but hotels and restaurants §lBmur Guide
4, June 2018)

It is good that we have more tourism today, this provides an alternative income for the
community. From 2 years onwards, | have seen much more tourism; this is also reflected
in the presencef hotels, we have more of those now. | cannot say a particular month
where there are more tourists around, in general, they come throughout tliearezr
Worker2, July 2018.

Because of tourism, you find lessdebt people in low fishing season. Mareople would

live from their savings during fishing bans, but thanks to this alternative (tourism) people
and fishers have a bit more economic stabflityur Guide7, July 2018
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Some interview respondents expressed the desire for the community tb hedhe d weblost he @A P
Magi coso (AMagi cal Villageso) progr am, a gove
through tourism and aims to achieve sustainable development via the involvement of local

communities and a decentralized struc{@muserandGyimoéthy, 2016) Participation in the

Figure 5.9 Rio Lagartos touristic sign (photograph by author)

program allows the selected town to receive maltel government funding for the construction

of touristic infrastructure and businesses, a large incentive for being chosen:

We want to become a fpuepadoconcepiimtrefeoodtte( i magi c a
towns in Mexico that because of their features and natural/cultural richnass
categorized with a higherramkMe x i c o6 s t o u r(Hossewife, Jdly2818i nat i ons

We want to improve as a ¢ommurmi.toy Wen dvamdg en
better place for our childrgifour Guide2, June 2018

The main attraction of the biosphere reserve are the species that inhabit it, as it is a landing and
breeding site for many migrating aquatic birds, including the American flamphgenicopterus

ruber( Savage, 1997) . T hoaeoftheanaost giolgalhy diktribgted prencotionaé i
images of Mexican the tourism international marke{Azcéarate, 2010)The proliferation of
protected eeas and their identification with certain charismatic species for tourism purposes has
risen throughout the years. RiaLagartos, animals such as the flamingos and crocdéidgie

5.10 attract a multitude of tourists annually, who come to see thaespim their natural habitat

via birdwatching tours or night excursions.
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Figure 5.10 American flamingo (phoenicopterus ruber) and morelet's crocodile (crocodylus moreletii), two charismatic
fauna found in the reserve that are important féourism in the region (photographs by author)

Locals have indicated that the popularity of the animals have led to the implementation of

better conservation measures:

There is now a better sense of proteaection of
was the hunting/preying of crocodil es, part
was unusual to seethem befdde wadays, you can see crocodile

need to go far away. We know crocodiles attract tourism, so we try tacpitaeetired
Fisher3, June 2018

This place has the potential of becoming a very important touristifHsitel Ownerl0,
July 20189.

The flamingos act as our flag species for all this region. With the rising of tourism there
are new houses and hotaiside of the reserv@our Guide3, June 2018

The region was also an important Mayan zone dating back over 1500 years teHispprec

period of 30050 BC. 18 archeological sites have been located within the vicinity of the RLBR

(Smardon, 2009; UNESCO, 2007ourists, national and international alikee attracted to

the reserve as fa pl ace t (Azcarates 20e1)Ecotourisnrd enc o un
has been used as a toolRfa Lagartos to generate income and protect natural habitat and

species, encourage local support for preservation and raise awareness of the importance of

conservatior{fMonteros, 2004)
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Figure 5.11 Pink waters of Las Coloradas, a major touristic attraction of the region and recurrent featursacial media
(photograph by author)

Furthermore, the proliferation of the internet and social media have garnered attraction to the
region and fAdare increasingly (Elyi2018)5xid madaa part
has especially been important for the townLag Coloradaswhere the pink lakes of the site

(Figure 5.11) are a frequent feature on social media platforms, bringing innumerable visitors
yearly.The residents dRiaLagartos regularly pointed to social media in the interviews as a driver

to create awareneapout tourism and the reserve:

Thanks to social mediand internetouristic demand for this place has increased (Tour
Guidel2, July 2018

Touristic growth of Las Coloradaglieson soci al medi a, they didn
before 3 years ago (Viedayor 1, June 2018

Promotion of tourism halseen through the use of the internet and social media (Retired
Fisher23,July2018.

Social media helps promoteraactivities (Tour Guidd 1, June 2018

Social media and the internet are one of the main drivers of change in this region (Hotel
Owner3, June 2018

However,there hae also beesome negative impacts due to th#ux in tourism. In Mexico,

rising tourism in popular destinations such as Cancun has led to heavy outsider traffic, urban
congestion, wateand plastigollution, shore erosiomal threats to native flora and faui@ancy,

2001; Kandelaars, 1997¢Cases of eutrophication, destroyed lagoon systems, dredged wetlands,
destruction of coral reefs, ovektraction of freshwater, beach degradation and deforestation have

become rampant ever since #tart of the Mexican tourism industfjorresandMomsen, 2005)
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Increases in pollution may drive tourists away, leaving behind the community with a polluted
environment and no means o-andh wsutrd sdamiaasrspcme , a
1997) It has also raised social concerns such as the ethical treatment and provision of adequate
housing and infrastructarfor seasonal worker@ergerand Wood, 2009) Increased crimes,

changes in cultural values and health have all been citeaca&gconsequences of rising tourism
rates(Brown et al., 2001) In addition, it has been known to drive division amongst the social
classes of Mexico, particularly the Mexican elites and IndigerMayans of the region (Torres
andMomsen, 2005), and cause degradation of the present Mayan culture. For instance, the island

of Cozumel near Cancun, once an important pilgrimage site for the Mayans, is now home to over

200 altinclusive hotels and crse ships(Evans, 2004)largely ousting the present Mayan
community Touri sm has beele&te ddgees ca w dreddo aveh ial efi doonu bo |
economic benefits, but also places stress on the social and ecological fabric of the destination and
communities that live in therfHarrisonand Hitchcock, 2005) It may lead to a replacement of

traditional jobs for tourism jobs, making the local population dependent on tourism as a source of
income(Kandelaars, 1997Many locals, including descendants of the Mayans, frequently work

as lowincome staff (i.e. hotel workers, waiters) in the tourism industry often at the expense of

their heritage, as they are marginalized in the exploitation dblgersites and rarely benefit from

the income accrued based on their cul{iians, 2004)Previous studis have expressed concern

over the impact of the Mexican tourism industry such disenfranchised members of the
community, who mostly reside MAout gEyd2013)o f t he
Tourism often results in an uneven distribution of benéBtennerand Aguilar, 2002)and an
exacerbation of inequality at local levé@Glauserand Gyimothy, 2016) as a large portion of the

revenue generated usually goes to foreign investors of the hotel industry. The remaining local gains
disproportionately go to the rich, while lemcome indivduals are excluded (Ely, 2013). Some
groups have protested against their omission
Afaggressive tourism plans dictated by the di:

guestionable benefits to lakcpeopl® ( El 'y, 2013) .

In RiaLagartos, many respondents voiced the concern that they did not want the community to
become like the tourist hub Cancun, which was a very small fishing village of 100 inhabitants in
1974, growing to a population of more th&00,000 in 2005Azcarate, 2011)It has been
characterized by unprecedented urban growtlor gdanning and infrastructure, upsurges of
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violence and insecurity, and reduced social cohd#incarate, 2011; Kaplarallam et al., 2017)
Increased levels of social conflict, delinquency, alcoholism and prostitution are now all common
features of the city (Ely, 2013). Community members recount that Cancun eeabkenhowRia
Lagartos is now, but the coral reefs and mangroves were systematically destroyed to make way for
tourism. They fear that if the current rate of tourisrRiaLagartos goes unchecked, it may result

in a community akin to Cancun:

We 0 r ey tlimbwe mave the reserve, because afteitadi,part of inheritance for our
kids. 1 6m also glad that it has more diffusi
(Fisher23, July 2018

Rio Lagartos nowadays is how | remember Cancun uskbkdike when | was a kid, or

like Cancun was 60 years ago. We need to make locals comprehend, not just understand,

the importance of their natural resources. They need to look at different and sever@al towns

history, someone who does not know his pasisis They/people here should look at what

happened to Cancun. Cancun used to be like this place, but it got destroyed (Tour Guide

14, July 2018
There is a growing distress that the escalating tourism levels have contributed to a rising
incompliance of the reserveb6és rules and regul
conform to the 50 m distance rule when observing the flamingosnt#&nview with the local
CONANP official explained that because the flamingos are a sensitive species and require a
specific set of conditions for breeding, the 50 m rule was enacted for tour boats entering the reserve
to observe them. However, the respengEmany of the tour guides interviewkmlind that this
rule was largely unheard of or ignored. When asked what distance they take tourists to go see the
flamingos, answeranged between3® 0 m, wi t h one i nterviewee evVe
distnce restriction of 50 m doesnét appl(ylToluer e,
Guide). In addition to this, there is a large discrepancy between the number of tour boats with
official permits that are allowed to enter the reserve and the nunatectually do, as a CONANP
park rangeexplained:

There are only 63 official permits that tour guides have to get inside the reserve. But we
know in reality, there are many more boats getting into the reserve daily. But we cannot
grant/give more permisecause we have done i mpact studi e
in more boats if we want it to remain healthy/sustainé®#k Ranger 1, August.1)

One informant even stated that there are sometimes over 200 boats entering the reserve daily, a

large divegence from past years.
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This discrepancy means that a large portion of tour guides operate illegally without an official

permit:

Thereds a | aw that states that every person
the reserve, requires a permitdo so. Every person with a boat should have a permit.

However, many people work as tour guides without such pe(iotsr Guide9, June

20138.

CONANP released 45 permits 10 years ago, later they released some more and reached
60. But in reality, there araround 110 boats enteg Rio per day(Tour Guide6, June
2018.

Tour guides see natural resources as a means of income, and they take for granted
something that will always be there. | know the reserve has a maximum capacity of 63

boats per daysomeyeas, when t he fl amingos didndét nest |
much traffic of boat¢Hotel Manager 14, July 2018

A surplus of boat traffic in the reserve significantly disturbs the fauna that inhaibiiting their

feeding and breeding susse(Smardon, 20094 study concerning the effects of motorized tour

boats on the behaviour of flamingos¥Yocatanfound that there was a 40% reduction in feeding

time as a result of increased traffic. This has implications for pair formation and reoduc
indicating that tour boats have a spatial and behavioural influence on the fsdies and
Baldassarre, 1997pDne studyrevéae d t hat touri sts | ooking to, A
in flight would request that the guides flush the fegdlocks, which was a major cause of
disturbance for the bitd(BaldassarrandArengo, 2000) The same study, using aerial evidence,
found that harassment and disturbance by tourists caused significant losses of eggs and juveniles.
A CONANP park rangerstressed that tourism may soon push past a tipping point, after which
there will be irreparabldamage done to the local flamingo population:

Right now, we are at a somewhat bal ance betw
this balance is assumed if tourism flow remains the same in numbers, and in the last couple

of year s, t hiecreasé of mdrest@unsts.alamirgdscre probably the most

important species for tourism, so it is important that flamingos distance and areas remain
preserved with least perturbation as possible, regardless the increase in {Barikm

Ranger 1, August®18)

Increased tourism has also been known to degrade resources needed by other species, such as open

beaches required by sea turtles to lay eggs (Smardon, 2009).
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Locals have noticed other instances of regulation incompliance as waficerning the

corstruction of touristic infrastructudé&ke hotels on reserve lands

When we pass by with our boats, we can see that on the beach befwéagartos and
Las Coloradas, there are big houses/hotels that are placed within the reserve, meaning they
s houl dn §Fishdrld, JulylP@Lg e

Around/close to Las Coloradas, there are beaches that have been privatized now. | believe
t hey 0 v e shoaadongtwwe, but now they are taking in construction machines less
than a kilometre away from the coastline. People say its for hotel constr{kisbarl2,

July 2018.

While most hotels are built within town boundaries and are therefore Fegai€5.12), the above
responses indicate that some are being built in the reserve and therefore operating outside of the
law. One of the interviews with a CONANP ranger revealed that an ambiguity in Mexican

legislation enables such occurrences:

Because ofhe touristic demand, birds are flying away or hiding in deeper parts of the
reserveBetweenRio Lagartos and Las Coloradas, there are some houses and hotels that

are placed on the coastline, | think there are 5 constructions of this kind currently
functioning. They are inside the reserve, we as park rangers must report this because it is

part of ourduty. Owners get a fine/sanction, they pay it because they can afford it and then

keep constructing/operating. I n Mexican | aw,
l ong as they pay their fine. Evene¢(Baskl | y, own
Ranger 1, August 2018)

Figure 5.12 One of the many hotels iRRio Lagartos (photograph by author)

Lack of follow~up, insufficient monitoring and absence of enforcement means such incompliances
will continue to occur. Discrepancies in the Mexidaw concerning conservation have been

previouslycited (Chapter 3) as an obstacle hindering sustainable development and marine resource
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preservation. Such loopholes danconstrued as drivers of change, fuelling unsustainable tourism
trends in the regim Previous studies reveal increased population and tourism infrastructure in
coastal communities ofucatanhas resulted in rampant conversion and dredging of wetland
habitat(BaldassarrandArengo, 2000)Further interviews predict that the constructions are most
likely the result of foreign investofsom neighbouring states who are benefitting from the influx

in tourism and wansuchchanges to occur:

Influence of outsiders, like people from Cancun migrhere and they implement what
they know and tourism related activities here (Tour GaleJuly 2018

Hotel owners want to get richer. They are normally from Playa del Carmen (city of
nei ghbouring state Quintana Re®flomYocatanCanc un.
(Restaurant Workes, June 2018

The arrival of external actors and the visitors they bring have led to further environmental
degradation of the regiohere is an increase in resource demand, stressing necessities such as
potable waterbeyond capacity, and an increase in garbage and sewage, spreading disease
throughout the community. The populations of scavengers, such as raccoons, turkeys and vultures,
which primarily prey on flamingo eggs and young, also increases, further threatenimgsting
success of flamingos (Smardon, 2009). Sewage is particularly becoming a growing problem in the
RLBR, where disposal is largely taken care of by outdoor latrines, which empty out into stagnant
pools of standing water that create optimal disessgor conditions. The waste also enters
groundwater and the lagoon through the porous limestone (Smardon, 2009). Locals recount some

of the damage done to the community as a result of the increase in tourism:

Two years ago, we could see more flamingus lairds, now we see less because of more
tourism, more destruction of mangroves, more t(ashir Guide7, June 2018

The town has suffered many environmental changes as a result of visitors and increase in
population(Fisher 9, June 2018

Theincrease n t ouri sm has | ed to i ncRied@®sted i n cont
Fisher6, July 2018.

An increase in tourism means more impactlwreserve, more boats, and a decrease in
flora and faungTour Guide5, June 2018

If ecotourism is not propbr regulated, all of our resources could get destrdialine
Captain Secretary, August 2018
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With the rising of tourism there are new houses and hotels inside of the reserve and they
produce waste, which can be a probl@mur Guide3, June 2018

The rise in tourism has caused some social disruptions as well, particularly concerning the
competition between those who operate solely as tour guides, and those who operate as both tour
guides and fishers. In a hurry to profit, many h&éaen up the occupation of serving as tour
guides, as one respondent notes, fAFishers are
see it as a growing money/ i Howeavenethisdaspcaused u ni t y

discontent amongst those wbly rely on tourism as a means of income:

Some fishermen get involved as tour guidbis creategsompetition for us because they
already have fi sh({TougGuidedclay28l8and we donoét

There is ompetition amongst those who are tour gsidad those who are fisher tour
guides, so not everyone has equal sffighing Cooperative Worke, July 20183.

A past study done in the neighbouring coastal town of Celestun depicted an extreme case where
tourism had fAdeepl ynsiantialaéeaehiby brifgiag newagents withr e | a't
competing interestg Azcarate, 2010)Here, abrupt increases in fisher and tour guide competition
brought on by immigrants aggravated the pressure put on natural resources and those who

traditionally worked the landscape.

In addition, regardless of the rise in tourists, it was found thbt arfew members of the
community received direct benefits from them. It is probable that without adequate management
and controls, the current rate of tourism in the communitiBdadfagartos may be pushed beyond

an unsustainable threshold. One respohdeices and summarizes the anxiety of his community

members:

lthink in 8 years from now, with our gr owi 1
sustainable any longer. There is tendency of more people involving in tourism without
awarenessandvaluesob nser vati on. |l 6m not only speakin
tourists also create an impact. We are havi:
here to take a pretty picture, I dondt care

like it sometimes happens in the pink lagoons and distance towards flarfliogo$uide
11, July 2018

The above analysis shows that while tourism can result in positive benefits in the form of greater

income and conservation awareness for communities, anchbrupt transformation of the

101



economy can also drive negative impacts like ecological degradation, displacement of local
culture, power imbalances, social equity issues, regulation incompliance, and loss of sense of
identity and place. The change in pawdynamics brought on by tourism have lasting social,
economic and environment al I mpact s, and have
servile class catering to t Hrethemmmsendesof sofficienf or e i ¢
administraion and constraint, tourism has the potential to move towards a state where change is
permanent, and the resultant impacts are lasting. The next section analyzes SERSs as the drivers
of such states, viewed using the-dirnension model and from the perspee of the RLBR

community.

5.3Dimensions of SERS

Nayak and Armitage, 2018, have used empirical data to develop a framework and six dimensions
for SERSs to better understand their nature and the integration of social and ecological facets. The
SERSSs survey used in this research collected data in eachstiimeand the results are described
below. This research is primarily concerned with governance to navigate regime shifts, which is
described at length in Chapter 7. Examining all six dimensions of SERSs is crucial as they provide
the basis to understantktnature of abrupt changes occurring, their impacts and where to possibly

intervene and avoid detrimental and ldagting transformations.

5.3.1 Differentiating Drivers of Regime Shifts

As previously mentioned, a driver is a natural or huindaced phenomenon directly or indirectly

causing changes in coupled so@ablogical systemgNayak and Armitage, 2018) and may

operate at various scales. Depending on the way drivers interact, their source and how they induce
change, the resultant impacts may be perceived as positive or eegatature based on how they

develop in a social contegtlooney et al., 2009)Tables5.7 and5.8 display some of the results

of this section of the SERS swly, asking respondents to identify both positive and negative
impacts as a result of changes, respectively. Livelihood and economic activity impacts are the top
ranking in each case, but for disparate reasons. 95% of respondents stated that the changes of
tourism brought increased income and job opportunities for the community and were therefore
considered to be beneficial for communal wel f.

more money for the community due to tourism and more jobs forifaen@Housewife 2, June
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2018).Negative livelihood and economic activity impacts, identified by 45% of those surveyed
included: decreased income as a result of declining fish catch, ineffective tour services offered by
fishersturnedguides without trainig in haste to profit from the increasing tourism rates, and
increased competition between certified tour guides and fishieredguides. Other positive
impacts included improved ecosystem health as a result of conservation measures of the reserve,
and irfrastructure in the form of power generation. Pollution resulting from the increased tourism,
ineffective monitoring and followup by reserve officials, social conflict due to sea cucumber
poaching and arrival of outsiders, deforestation of some resemng far hotels and restaurants,

and spatial restriction of the community caused by the presence of the reserve were the remainder

negative impacts described.

Table5.7: Positive impacts of change, as identified by respondents

Positive Impacts? Percentage of
Respondents
(n=20)
Livelihood and economic activity (increased income for 95%
community from tourism, increased employment opportunit
for people, increased trade of marine products)

Ecosystem health 15%
Infrastructure (power generat) 5%
No positive impacts 5%

Table5.8: Negative impacts of change, as identified by respondents

Negative Impacts? Percentage of
Respondents
(n=20)
Livelihood and economic activity (decreased income from| 45%

low fishing, ineffective touservices, increased competition
amongst fishers and tour guides)

Pollution (of air, water or soil) 20%
Conservation (ineffective monitoring and folleyp) 15%
Social conflict (arrival of poachers, discontent of communi, 30%
crimes and drugddiction)
Ecosystem health (deforestation and loss of habitat, red ti| 15%
Spatial growth restriction (overpopulation, surrounded by | 10%
reserve)
No negative impacts 25%
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5.3.2 Levels and Scales of Occurrence and Interventions

A thoroughunderstanding of SERSs must consider the multiple levels and scales at which changes
occur and where responses should be targeted. Talemnd 5.10 identify the social and
ecological factors respondents believe were impacted faspectively. Acquing this data can

help to better anticipate changes and determine where intervention efforts should be concentrated
and made first (Nayak and Armitage, 2018). Consistent with the results of the previous section,
livelihood and economic activity factors wedentified by 85% of the survey population to have

been impacted first. These included: the increase in tourism and fishing (and declining community
income from fish catch), increased use of motor vehicles for fishing, increase in product prices
overall,and livelihood changes from fishing to tourism. Other factors identified were increased
conservation efforts, pollution, social conflict and spatial growth restriction. Ecological factors
initially impacted included ecosystem health (seen by a decreaseatime species and
deforestation of reserve land) and weather changes (i.e. irregularities in rainfall patterns, etc). The
two case studies previously discussing the sea cucumber fishery and rise in tourism highlight the
severity of impacts resulting frosuch changes, their early onset and the need to address them.
Implementing policy and other management measures at the apposite temporal and spatial scale

can work to enhance their effectiveness in dealing with change.

Table5.9 Order of social impacts

Social Factors Impacted First? Percentage of
Respondents
(n=20)

Livelihood and economic activity (increase in tourism, 85%

increase in fishing, increased use of motorized vehicles fg
fishing, increase in product prices, livelihood changes fron
fishing to taurism, lower community income from fishing)
Conservation (increased conservation efforts) 15%
Pollution (of air, water or soil) 15%
Social conflict (arrival of poachers, discontent of communi| 10%
crimes and drug addiction)
Spatial growtlrestriction (outmigration) 5%
Not answered 15%
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Table5.1G Order of ecological impacts

Ecological Factors Impacted First? Percentage of
Respondents
(n=20)
Ecosystem health (decrease in marine species, deforestal 40%
mangroves and reserve land)

Conservation (protection of and increase in species) 25%
Pollution (of water, airor soil) 25%
Weather (changes/increases in rainfall patterns, increaseq 10%
temperatures)

Not answered 15%

The vulnerability of ecological and social factors was alsamineddisplayed irrables5.11and

5.12 respectively. Berkes, 2007, defsje u |l ner abi | ity as a systemods
degree of loss from a hazardous eyedt 1 n t hi s gineaskife Thbe mastrvginerabler e
ecological component was the mangrove forests, identified by 50% of respondents and the most
vulnerable social component was deemed to be the fishers, also by 50% of the survey populace.
Collecting dataconcerningvulnerabilty is beneficial to discern which components of the coupled

SES require the most immediate consideration, time and resdBed®s, 2007)Configuring

the vulnerability of a SES can work to identify the occurrence of a SERS early on and prevent any
subsequent impacts from taking place. It was noted that most of the ecologicaheatspoere

made increasingly vulnerable due to a rise in tourism (i.e. cutting of mangrove forests for hotels,
increased waste in ocean and beaches, destruction of habitat, etc), while the most vulnerable social

components of the community such as fishegse prone to fish stock decline and loss of income.

Table5.11 Vulnerability of ecological components

Most Vulnerable Ecological Components? Percentage of
Respondents
(n=20)

Mangrove forests 50%

Ocean 30%

Fauna and habitats 20%

Beaches 20%

Entire reserve 15%

Fish 10%

Flora, endemic plant species 5%

None 5%
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Table5.12 Vulnerability of social components

Most Vulnerable Social Components? Percentage of
Respondents
(n=20)

Fishers 50%

None 20%

Fishing cooperative 10%

Tourismrelated individuals 10%

Less educated individuals 10%

Outsiders 10%

lll/weak people 5%

Single mothers 5%

Municipality 5%

Finally, the nature of interventions made by external agencies (if any) was inquired of from survey
participants. 50% oparticipants identified interventions made by government (at either the
national, state or municipal levelgjther through policy or regulation$ollowed by private
companies(i.e. corporate initiatives, government collaboratiomsidd communit members
themselvegi.e. community efforts such as weekly trash cleandpis data(Table 5.13 is
important to take note of as it relays where resources are being spent the rhegtaretbeing
effective and if action from other sectors is required. It has policy implications as the identification
of how and at which levels actions are being taken can lead to choosing effective management
limits and the avoidance of tipping poinBepending on the scad& which changes materialize at

the ecosystem level can influence which management and policy solutions are required.
Determining the level and scale at which an intervention is required necessitates a comprehensive

understanding odhanges and their associated dimensions in the context of time and space.

Table5.13 Interventions of change

Nature of Interventions? Percentage of
Respondents
(n=20)

Interventions from government (Support, monitoring, 50%

protecting the reservegtting regulations)

Interventions from private companies 20%

No interventions made 20%

Interventions from community members 10%
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5.3.3 SocialEcological Units

Units of coupled social and ecological systems may have either a physical (i.e. coastal, rivers,
vegetation) or normative (culture, rituals, laws, institutions, social interactions) dimension to their
boundaries (Nayak and Armitage, 2018). Recognizinguartierstanding these dimensions can

help anticipate and navigate changes that may result in SERSs by influencing the type and scale
of drivers considered and the associated impd@bles5.14 and 5.15 portray ecological and

social units identified by pacipants respectively.The boundary within which these units were
identified is defined in the physical peripheries of the RLBR itself and the surrounding ocean
where fishers conduct their work5% of those surveyed stated that marine products (i.e. fish
species from the ocean) were the natural resources they most used, followed by the flora and fauna
of the reserve for tourism purposes (30%). The survey revealed that majority of participants (60%)
believed that they did not rely on any sort of sociabaigation in their day to day life. Data
concerning units of SESs recognizes the interconnected nature of the coupled system that is
important for both ecosystem health and human wellbeing. Going beyond the singular unit

perspective, the complex and flndture of human and ecological interaction is recognized.

Table5.14 Ecologicalunits

Natural Resources Used? Percentage of
Respondents
(n=20)

Marine products (i.e. fish species for SSFs) 45%

Flora and fauna of reserve (for tourism) 30%

Noneused 20%

Mangroves (for resources such as construction material o] 10%

fuel)

Ocean 5%

Table5.15 Social units

Social Organizations Used? Percentage of
Respondents
(n=20)

None used 60%

Fishing cooperative 15%

Touristic cooperative 15%

Cleaning program 5%

Government organization 5%
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5.3.4 Equity and Social Justice Concerns

Regime shift studies have found that the impacts are highly differentiated amangsssocial

groups(Hammond, 2012)Those whose actions are principally responsible for the changes ar

of t en [
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affected by
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therefore important to view issues of social and ecologicalgehétom an equity and justice

perspective to determine the source of drivers. When asked who they belenezdsponsible

for the changes taking place, the majority (30%) indicated to fishing cooperatives Tdle

Table5.16 Responsible groups of changas determined by respondents

Responsible Example Percentage of
Groups? Respondents
(n=20)

Fishing cooperativeg Inequitable sharing of fishing permits 30%
Federal government| Through corruption, allowing hotels and 15%

industry to operate inside reserve land whil

community is restricted
No one No one party is responsible 15%
Touristic Increased boat traffic in reserve impacts 10%
cooperatives sensitive fauna, increased waste and pollut
Business/industry | Industry operations cause higher fish 10%
(salt company, morality, declining stock; destroy important
hotels) habitat for fauna, impacting tourism
Entire community | Everyone equally responsible 5%
Mayoral team Not intervening in poghing issues 5%
Permit holders Overfishing of marine species 5%
Dondét kno|NA 5%
Fishers Overexploitation of certain species 5%
Outsiders/poachers | Decimating sea cucumber populations 5%

The application of the equity and social justice viewpoint can also help to clarify if environmental

and social changes disproportionately impact a certain sector of society (i.e. the poor,

disempowered and other marginalized groups) and disproportiorizabfit another via an

uneven distribution of benefits and impacts (Nayak and Armitage, 2018). 35% of respondents

believed that those directly involved in fishing dealt with the biggest burden of the impacts (Table

5.17), while 50% believed that there was inequal distribution of the income that the community

received from tourism, contesting that only those directly involved in tourism benefited (Table
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5.18. This imbalance in the distribution of benefits produced by tourism is supported by the work
of Wilson, 2008, whose study found large discrepancies in wealth amongst those in the Mexican
tourism industry. The data shown here can help to determine which community members are most
at risk and which ones may be driving the changes as a result of #feéddRegime shifts can

work to provide new opportunities and upward social and economic mobility for some, but also

simultaneously exclude others (Nayak and Armitage, 2018).

Table5.17 Impact related equity issues

Equal Impacts? Percentage of
Respondents
(n=20)

Those directly involved in fishing are impacted more by | 35%

declining stock
Equally impacts entire community 30%
Those directly involved in tourism are impacted more by | 25%
industry operations disturbirgharismatic fauna, and in turn
the livelihood of tour guides

No negative impacts 25%
Inequal impacts due to politics (i.e. depending on the party 10%
power, those who are opposed to them are more likely to
impacted by, for example, not receivinghing permits)

Table5.18 Benefit related equity issues

Equal Benefits? Percentage of
Respondents
(n=20)
Inequal distribution of income from tourism (only those 50%

involved in the industry such as guides, hotel owners)

Equal distribution of incme from tourism 45%
Only those directly involved in fishing 10%
No benefits 5%

In addition, regime shifts may also discriminate the distribution of benefits and impacts on the
basis of gender. It is well known that women tend to bear a disproportionate burden of global
environmental changes as opposed to their male countef@attsr, 1995) They often lack the
necessary capabilities and opportunities to combat change, making them more vulnerable to
environmental and social transformations. However, in some communities such as Saim Felipe
the RLBR women have found ways #mapt to a maldominated profession in order to derive

income and become resistant in the facerofironmental and social change. An interview with
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the head of the womenés cooperative in San Fe
before wmme n wer e per Mfriend of Minetarwd | Were ghk first \iiomen to sell crabs

as bait for octopus. People from ougouldgeommuni
involved in fishing activities that were supposed tarb@ n 6 s. v r \Ménmgting ta jbin the
community fishing organizations at the ti me,
cooperatives didnét want to i ncHoweVer, togprovide uppor
for their families and cope with the changediatihg their community, some of the women of the
town decided to f orim20itlhadraup od Wnwomen @ncludingirhe) o n ,
organized ourselveand formed the first women fishing cooperative in the regi@viujeres
trabajadoras delmar6 E@wo m e a Wlerinstiéutios has leelped to empower women of

the region and enable them to navigate change with the resources and tools derived from self
organized governance, includitige creation of new fishing instruments, such as the one seen in

Figure5.13 a net wused to catch crabs, crafted by t

Figure 5.13 Fishing tool crafted and used by women's fishing cooperatfpbotograph by author)

5.3.5 Power and Politics

Regime shift literature recognizes the importance of considering social relations of power,
expressed through institutions, and the positions of various members of society in understanding
and responding to regime shifts (Nayak and Armitage, 2018). Asgaeskd wins and loses in the
context of environmental and social changes can help anticipate whether a SES is being

deliberately steered towards a regime shift. However, before this can be derived, it is important to
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determine how the community being seaidefines power. How power is viewed can vary based
on the context of the community and how it is perceived by loPalser may be defined based
on the material wealth one owns, or #teength and usefulness of the relational ties he or she is
involvedin. Table5.19relays the criteria that community members use to define power, with the

vast majority (80%) basing it off of the type of employment and income one has earned.

Table5.19 How power is defined irRiaLagartos

Definition of Example Percentage of
Power? Respondents
(n=20)

Type of Hotel or restaurant owners likely to earn more incol 80%
employment/incomq and in turn, have more influence in community
earned matters as opposed to fishers, whose income is in

decline
Social organization| Fishers belonging to a fishing cooperative known t( 35%
affiliation have more influence as opposed to independent fis
No answer N/A 15%
Political party Those affiliated with the reigning political party of tf 10%
affiliation time are more likely to have influence
Age Young adults and middiaged individuals have morg 5%

influence than the elderly

It is often the case that those who are most powerful and benefitting from changes attempt to
protect theiselfi nt er est s and all ow At he soci al ecol og
acceptlargs cal e changes i n system dynbymanpgalng( Nay al
drivers In contrast, those who are least powerful struggle with the chaegesibflicted and try

to maintain system dynamics in the current state, advocating for a reversal of the processes leading

to the shift. When asked who they believed to be the most powerful actors in their community
(Table 5.20), locals identified govermace actors, equally indicating to the mayor and fishing
cooperatives (40%). 25% agreed that fishers were the least powerful group due to declining stock

and decreased income (Tabl@1). This data can help to ascertain whether drivers are deliberately

being aggravated by certain actors gaining from the changes, and whether others are losing.
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Table5.20 Most powerful actors

Most Powerful? Example Percentage of
Respondents
(n=20)

Mayor Influences all governing decisions as head | 40%

the municipality

Fishing cooperative Di stributors of the|40%

Permit holders Have legal advantage over nparmit fishers | 15%

Owners of hotels and Steadily earning greater income and thus, | 15%

restaurants greater influence iscommunity matters

Business people Have influence due to their higher incomes| 15%

Everyone equally powerful| No discrepancies present in the community 10%

Marine captain The regulating authority of larska interface | 5%

Table5.21 Leastpowerful actors

Least Powerful? Example Percentage of
Respondents
(n=20)
Fishers Everyday fishers less likely to have influeng 25%
in management of marine resources, as
opposed to the cooperatives
Community Everyday community nmabers not likely to | 15%
members/average people | have any sort of influence in governance
Low income individuals Individuals in poverty unlikely to have 10%
influence in decision making
Outsiders Unwelcome by the community in their affair] 10%
No one No discrepancies present in the community] 15%
Housewives Women without income often have no powg 5%
Elders Have less influence due to their age 5%
Ranch workers Employed in a declining industof the region 5%
Alcoholics Looked down upon by members of society | 5%
Tour guides Guides working alone are often isolated 5%
Fishers not belonging to a | Independent fishers least likely to be involv( 5%
cooperative in management of marine resources

5.3.6 Governance to Navigate Regime Shifts

Social and ecological processes are often influenced by governance arrangements and frameworks,
and how decisions are made. Talig®and5.23depict the key governance and decismaking

actors of the communityespectively, as identified by respondents. 80% agree that the mayoral
team is the most significant governance figure in the community, and analogously, 80% state that
thegovernment is the main decistomakingpower. Due to the variability of changes at different
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levels and across space and tig@jernance measures require cooperation of actors at municipal,

regional and national levels, as well as the community.

Table5.22 Governance actors of change

Key Governance Example Percentage of
Actors? Respondents
(n=20)

Mayoral team Makes key community decisiony 80%

Federal government Through establishing the reserv| 10%
Community members Through management ofserve | 5%

Fishing cooperative Distributors of fishing permits | 5%

Dondét know |[NA 5%

Table5.23 Decisionrmaking actors

Who Makes the Rules? Percentage of
Respondents
(n=20)

Government local, district, provincial, federal 80%

Local institutions village/community, regional, networks, | 15%

others

Dondét know 5%

Nayak and Armitage, 2018, contest that governance arrangements and institutions should be made
more flexible and that collaboration andlearning are essential components for communities and
decisionmakers to anticipate and navigate change. Successvefrnce measures is often
contingent upon decisiemaking processes that allow for social learning of regime shift drivers
beyond the individual. However, such organizations can only work if there is trust between all
actors.Tables5.24 and5.25 revealthe ways in which respondents believe different governance
actors work together and the level of trust between them, respectively. 50% of individuals believe
governance actors at varying levels collaborate when making rules and regulations together.
Collaborative decision and rulemaking can help to build a more holistic and sgsiemed
understanding of change, critical for coupled social and ecological systems. Some advantages of
this approach include: overcoming imbalances in power, equity and justrensions; and
identifying indicators or early warning signals of impending change via knowledge of various
resource users (Nayak and Armitage, 2018). Maitered and conanagement approaches, yet to

be implemented in the RLBR, have emerged to betign &nowledge and action in SESSs,
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enabling communities to be more involved in management and denisiking, and effectively

counter social and ecological change without strenuous difficulty.

Table5.24 Collaboration in governance

Governance Actors Work Together?

Percentage of

Respondents
(n=20)
Make rules/regulations together 50%
Don6t work together 30%
Dondét know 10%
Policing/security 5%
Coordinate projects 5%

Table5.25 Trust in governance

Level of Trust?

Percentage of

Respondents
(n=20)
Very High 0%
High 25%
Moderate 35%
Low 15%
No Trust 25%

In summary, a framework that fosters midtvel linkages and

networks, investment in

management and governance approaches reflecting openneassiltduale of knowledge types,

and strategies for capacity building and flexible institutional adaptation can better understand and

respond to potential regime shifts (Nayak and Armitage, 2018). The following section will analyze

the connectivity betweenftirent drivers, changes and impacts

5.3.7 Connectivity

A key aspect ofociatecological changes the connectivity between various drivers and impacts,

as SERSs can have

Amul tipl e

causeso

and

i nteractionsécompl (Bughessdt ialf, 2013)Compferxa interactionss and

connectivity between

spread of

factor s

can

wor sen t

he

(Rrandizio etralb 2009¢ @arpenteand Brock, 2010; Levinet al, 2013;

Walker and Meyers, 2004) Connectivity between drivers, changes and impacts is important to

note as it represents
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likelihood of contagious spreading or scalmg of | o c a | regi me shifts
connectivity grows due to anthropogenic act
shiftso ( Hugh e sdedading @hnectfivty2édg 8) cadhserve as
early warning foran mpendi ng <cri ti cal {(Zurknnes al.t 201al)iTheo f
interconnected nature of drivers in this study, studieBaous Group Activity 1 (described in
Chapter 4) is depicted in Figu14 and Table5.26 illustrating the complex nodes that
characterize change (from source to endpoint), which in turn exacettbaiespacts endured by

community members and the ecology of the reserve.

e [; 1977 decompression }

e A [_: 1176 decompression ]

[r 1:175 decompression ]

Health

that have sustained injuries from
fishing

= 1:1500 Has dealt with many patients }

= 1:6 1 died last Sept as a result of
....................................................... fishing lobster. He suffered
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=| D 1:DATA
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Technology - \ »
{_: 1:1546 Driven by surging demand }

{: 1:1502 , due to the hookah line }

from Asian markets - Its
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Poaching/Sea Cucumber e—§

Figure 5.14 Graphic created using ATLAS.ti depicting the complexénconnectivity between drivers of changsing results
from Focus Group Activity 1, using the sea cucumber fishery as an example
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Table5.26 Major drivers, changes andmpactsin RiaLagartos

Drivers Changes Impacts
1 Commercial demand (driven by Asian 1 Fisheries collapse (collapse 1  Food and nutrition (food security implications as marine species decline)
markets for sea cucumber as a luxury prodi sea cucumber fishery) 1 Ecosystem hetll (dynamic of ecosystem changes)
and rise in wealth historic and cultur 1  Marine food webs (naturef 91 Livelihood and economic activity (decreasing income from fishing)
roots A ecosystem changes as sea 1  Social conflict (poaching and violence increases)
I Fisheries/harvest consumption (more marir| cucumber, an important 1 Health (more fishing related injuries/deaths due to decompression sickness)
species fished as a result of sea cucuniper) detritivore, is removed)
1 Adoption of new technology (hookah fishing 1 Governance change (fish bal
introduced to acquire sea cucumber as it introduced) ‘
becomes scarce closer to shae) 1  Socioeconomic (dynamic of
1 Species removal (sea cucumber extirpated community changes)
from ecosystem)
1 Conservation (reserve ingmented)A 1 Governance change 1 Pollution (increased trash in community due to tourism)
1  Adoption of new technology (use of social (CONANP implements 1  Ecosystem health (parts of reserve protected AND destroyed)
media to promote reservg) reserve) 91 Livelihood and economic activity (reserve creates opmities for alternative/diversity of
1 TourismA 1 Marine food webs (dynamic livelihoods, income for community)
1 Infrastructure and urban development of reserve food web changes 1  Aesthetic and recreational values (reserve creates recreational opportunities for con
(construction of hotels, restaurants) 1 Socioeconomic (dynamic of and is pleasant to see)
1 Habitat fragmentation and vegetation community changes from 9 Cultural identity (reserve is a source of pride for community)
conversion (destruction of mangroves and fishing to incorporating T Increased community autonomy (community is moresgifnt)
beacles for hotels, etc) ‘ tourism) f Wood fuelnatural resource consumption (presence of reserve restricts community fr
‘ using mangrove wood as resource)
1 Urban development (presence of reserve restricts spatial growth of carydmuni
1 Health and physical security (community impacted less by hurricanes flooding due tq
mangroves)
1  Population growth of community 1 Socioeconomic 1  Pollution (increased trash and water pttin from more boats, oil)
1  Fisheries collapse (more 1 Livelihood and economic activity (more people leads to increased competition amon
‘ fishers puts greater strain on fishers and tour guides)
fishery) ‘ 1  Urban development (no room to build houses for the increased population as comm
surrounded by reserve land)
1 Industrialization (salt company and 1 Marine food webs (dynamic 1 Pollution (ruroff from salt company)
construction ofvindmills) of reserve food web changes T Ecosystem health (degraded ecosystem,
1 Socioeconomic migratory patterns impacted by windmills)
1 Aesthetic values (community believes presence of windmills ahgstrial runoff
‘ ‘ tarnishes aesthetic of reserve)
1 Livelihood and economic activity (fishing income impacted due to runoff and tourism
income impacted due to windmills)
1 Agriculture (ranches close to reserye  Socioceconomic 9  Soil erosion
1 Habitat fragmentation and vegetatiobﬂ Ecosystem health (degraded 1  Pollution (smokésmogfrom controlled burns)
convesion (nearby land cleared for ranches spills over to reserve)‘ﬂ Weather disruptions in rainfall patterjis
1 Food and nutrition
1 Climate change 1  Ecosystem health 1  Weather (warmed temperatures, increased hurricane intensity, irregular rainfall)
- 1 Socioeconomic 1 Livelihood and economic activity (cannot fish as often during bad weather)
#ﬂ Health and physical security
1 Infrastructure (ommunity buildings impacted by hurricanes)
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5.4 Conclusion and Chapter Summary

Datacollected from the SERS survey, the sestnuctured interviews and focus groups revdas
severityof the social and environmental changethe RLBR Changes brought forth by the onset

of the sea cucumber fishery in particular have leddoeat e r i 0 soaidl ecaagicabsysteri
structure and function, with possibly considerable adverse impacts for husideing and
ecosystemprocesse® |t has foll camdédsanm alycluet , ftefnmo o mg
and irreversible sociaha environmental deterioration in its wake. The fishery is characterized by

a multitude of drivers that are cultural, historical, social, economic, and technological in nature.
The changes shaped by its influence have caused ecological degradation, @coisesas fish

stocks decline, social calamities and health related impacts on the community, with some residents
even paying the price with their life in some unfortunate cases. Interview transcripts indicate that
the changes are most likely everlastingth little possibility of the SES returning to its previous

state before the fishery was initiated. Measures to combat regime shifts are more likely to succeed

if they incorporate the six dimensions and reflect the invariable nature of SERSs.

Another mgor change irRiaLagartos concerns the transformation of its economic composition

to amalgamate tourism as a major source of communal income. Tourism is increasing at an
exponential rate in the region and some of the interviews revealed that it may quadd a
threshold and overtake traditional jobs such as fishing. While it has brought economic prosperity
and the establishment of increased conservation measures, tourism may also work to destroy

habitat, increase pollution and widen social inequitysgap

It is important to note that the stkmension SERS framework was used to analyze chaog®
measure omake a decisive conclusion on whether a SBRSoccurring in the RLBR. To assess
this, more quantitative data on for instance, sea cucumberitéd and current catches the

amount of tourists visiting the region over tinewarranted for possible future research.

The next chapter will explore how local peoples view the reserve and their community wellbeing

relative to the environmental @social changes analyzed above.
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CHAPTER SIX: UNDERSTANDING LOCAL PERSPECTIVES
OF RIA LAGARTOS

This chapteranalyzes and discusses the results for research objective two, nemretgmine

local perceptions of the MPA in relation to community wellbeing and the historical and ongoing

processes of rapid environmental and social changes. Previous research indicates that

understanding the perceptions of local peoples is often oine ddety contributindactors to the

successful governancand supportof an MPA (Audefroy and Sanchez, 2017; Bennedind
Dearden, 2014; Ferst al, 2010; Fraga, 2006; Md&nahan et al2005; Ordofiexzaugeret al,

2018; Piteet al, 2011) The findings of this section are represented in the conceptual framework

by research

believe whether or noenvironmental and social changase deterred or aggravated by the

objective

20,

wh i

c h

presence of the MPA and how this impacts their community wellbeing (Féglre

écial-ecological
regime shifts
- Drivers
- Changes

- Impacts

0

Community
well-being
—»| - Material
2> - Relational
- Subjective

Marine protected
areas

- Governance

- Management
\Qacal Engagement

Objective: MPA
combats against
detrimental SERSs
while simultaneously
meeting conservation
goals and ensuring
community wellbeing.

Figure 6.1 The thesis conceptual framework, as it relates to research objective 2
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6.1 Overview of Results

Research shows that the success of MPAs are based on both ecological and sociéPalipacts

et al., 2010) supporting the need to understand local viewpoints. The analysis will review
community wellbeing as identified Hgcals. Then, community perspectives on the reserve are
discussed, followed by how locals believe it influences their wellbeing. Moreover, views on the
MPAGs effectiveness to deal with environmenta
chapter(i.e. sea cucumber fishery, tourism and conserva@woa)analyzed. Locals were then
presented with an alternative view in which the reserve does not exist, and their perspectives on
how this would influence their community are subsequently stuéiedly, the communit

relationship with the government and their access to reserve resources is examined.

6.1.1 Community Wellbeing Factors

As defined in the literature review, community wellbeinfis he combi nati on of s
environmental, culturaind political conditions identified by individuals and their communities

as essential for them t oWisemanandBrasher, 2068]d ofru |fiftihl e
satisfaction with the leal place of residence taking into account the attachment to it, the social and
physical environment , (@aorjdz ettah, @0115Iteenconmpasses threen d f a
dimensions(McGregor 2008; Armitage et al., 2012)specificaly: material, or the tangible

resource units such as income, infrastructure and natural resources; relational, or the social
relationships/networks the individual is involved in such as family and personal relationships,
community networks and markets; adi b j ect i ve, or oneds satisfac:
or she has achieved, expressed through factors such adesélfy, culture, ambitions and
happinesdndicators in these three realms are used in literature to assess the state of a conamunity
wellbeing and to determine what should be prioritized in policy and plar{iifigemanand

Brasher, 2008)Figure 6.2 below depicts the community wellbeing elements as identified by

residents oRialLagartos

The top two are material wellbeing factors, with 31% and 29% of respondents acknowledging the
implementation of adequate public infrastructure and services such as water and electricity; and
income accrued from touris(@hapter 5)respectively, as the mbimportant for the achievement

of communitywellbeing Many agreed with the senabettment t h
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water system, better streetlights and better public readsmp r ov e  wHolsewife of n g 0
Fisher). The recognition of income geated from tourism as a wellbeing factor speaks to the

i mportance of this sect agrecdgoized in theepreoosvamalysis, t y 0 S
ifTourism contributes to the communityos well be
jobs forus, people get employed, there is more entrance of mongfy Hous ewi f e) . I ts
income generated from fishing in the list may indicate that tourssmaining traction and
importance as an economic sector in the region, as compared to prior, more traditional occupations

such as fishing, which may be in decline.

A subjective wellbeing factor, conservation values, is also listed. Padicit s s tRéot ed t h
Lagartos needs more awareness towards conservation. We need to teach our people cultural and
ecol ogi cal v a l4uJere @01F STatements suichs tthese can indicate that the
reserve has become an integral part of the ¢

Community Safety s
Family Values
Reduction of Alcoholism mm
Spatial Growth .
Sufficient Fishing Equipmen s
Health Services m—
Recreational Activities m——
Job Opportunities m———

Factor

Culture e ————
Government Support/Funding m———
Education m——
Environmental Awareness
Income from Fishing e ——
Public Clean |ine S m————————————————
Conservation Val e S "
INcome from T U i< 1
P ublic INfrastru Ctu e |mm——————

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00%
Percentage of Respondents (n=45)

Figure 6.2 Community wellbeing factors, as identified by respontien

conservation values amongst the general public. This is also reflected in the subsequent community

wellbeing factor that is ideified, namely the maintenance of public cleanliness. Community
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me mber s r e c managemnzent df trash contributel to our wellbeing.nist minimize

trash i mpact s, especially around beach areas
thewat er 0 ( Hdunes2@l@Indoree generation from tourism also serves as an incentive

for the maintenance of public cleanliness, as

community and the reserve. That is a downside for ug ama t ¢Fisher 25 Jurte 2018).

The next recognized factor is income generation from fishing, a sign of its identity as a fishing
community as seen in Chapter Many residents generate material wellbeing from fishing,
believing t ha twellbding, that g decduse ofdishipg kb we have a season with
good production, it immediately results in prosperity for the community. This translates to more
flow of money, so trading 8&dule WIBFishmecarshawar e mo
relational wellbeing influences as well, providing the opportunity to build community networks
and access to muisicale fishing markets. Many fishermen of Ri@ Lagartos community report
relying on one of the local fishing cooperatives as a type mimoanity organization for social,
economic and cultural needs. Finally, fishing is also often associated with subjective wellbeing
elements like selidentity and way of life for communities such as thosRiafLagartogAllison

et al., 2012; McGoodwin et al., 2001; Weeratunge et al., 2014)

The following component, environmental awareness, is alssxample okubjective wellbeing,

with some expressing that Athere needs to be mo
reserveo (5 dune R2018G@gam esignifying the importance of the MPA to the
communityobés identity. Environment alducatonass r ef
well, with some interviewees assemaybetauhtinhat ,
junior high that teaches conservation and the importance of the resources of the regdve of
Lagartos 0 ( Hot ed| Jund a0dgEdueatdn is a key factor identified by Salas et al., 2011,

for communities ofYucatanto improve their standard of living and is also viewed under the
material well being |l ens, as a tour guide VvoOiC:¢

and education i mproved EClUourco@Gmuahnet 9o6sIwley!l dDe:

Support orfunding from government authorities is another factor residents believe enhances the
state of their communityodos well being, especi

exponentially and overtakes fishing as the main economic sector, some are tatriattention
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is being diverted away from the traditional livelihood source. This is a big concern for fishers, as

they contend that, fAwhat we need i s gover nmen
this issue would be takencareof,thad ul d hel p a | ot , b e(€icher$le we |
July2018)I n t hi s case, the transformation of the ¢

wellbeing of certain members (i.e. those involved in tourism such as guides, hotel and restauran
owners), while undermining it for others (i.e. those involved in fishing). It can be seen here that a
shift or change induced by economic factors, as the community moves from being fishing to
tourism dominated, has inflicted various human wellbeing ingpa&or many coastal
communities, fishing is embedded in the cultural identity of the populace. As fishing declines,
because of the emergence of tourism and di min
cul tur al identi ty ewareloding aut vgap of lifeeanddoarrgeultarel as sdnpre i w
outsiders come t o 23 duly20d®To courmeratt thig, sqmE adsohaée that

At here also needs to be more promotion of op
culturalactiv t i es 0 ( B,duly@018 Thereseams to be a concern that as the community

changes, young people will forget their cultural roots that are entrenched in fishing.

The following wellbeing aspect of job opportunities is indicative of this, as betiee that there
Aneeds to be more job opportunities for young
to increase c o fRancher2 July 2083Inlordes fo Bngage the youth of their
communi ty, | ocal s hsheuld besmioe geersational activiies for ydundh e r e
p e o pPRakk Ranger 2, August 2018)

Furthermore, the provision of adequate health services was cited as another factor to achieve
community well being, At he communihteyal ndhedrmor
(Hotel Managei6, July 2018. In its analysis of DCS related ailments amongst fishermen, the
previous chapter revealed that important health services such as a hyperbaric chamber to combat
against DCS are often far out of the reach of momity members, with the nearest one being

located in Tizimin, 53 km away. This has resulted in some extreme cases where fishermen have
lost their lives as they were unable to attain treatment. Inaccessibility to health services is a major
hindrance to thachievement of optimal community wellbeing, with Salas et al., 2011, reporting

that 44% of communities in the coastal stateyo€atando not have access to health services.
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Their study found that fishers Mucatanrecognized the provision of better hbaservices as a

means to buildip wellbeing at the community level.

Moreover, many fishers voiced that the facilitation of sufficient fishing equipment for their work
is also a necessity for community wel ltbei ng,

mai ntain our |ivelihoods, 0 again pointing to

I n addition, restriction of the cochapterasiath y 0s s
impact of the changes brought on by the implementationeofdberve, is again cited here as a
hindrance to community well being, fimore house
by feder al l and, t hi s11jJsly201® Many bekeget that itsbneeddfd ( T o
t he r eser ve &dforlurbam éxpansion, then tHisrineturn would improve communal

wellbeing, allowing the community to grow.

Locals also argue that there needs to be a rec
reduce its alcoholism problems for better wellbgi 6 ( H o 1 sJelyw2018eSome credit

declining fishing rates to social problems such as a rise in alcoholism, which is reported to have
detrimental impact on family cohesion. To counteract such occurrences, promotion of relational

and materialwelldbeng points | i ke Afamily valueso and Ac

Focus Group Activity 1 queried participants on why they believed that some of the wellbeing
indicators identifiedabove are not being achievedecognizing any obstacles hindegithe

attainment of optimum community wellbeing. Factors were then subsequently linked to obstacles
brought forward by partakers. Respondents pointed to insufficient government support as a
deterrent to attaining their community wellbeing ideals. Foramcst, after listing better
infrastructure systems as a wellbeing objective, it was contended that this had not yet been

i mproved because, fAthe government doesndt helj
ti meo ( Shlg puly RO4A¥ Btatemats such as these imply somewhat of a strained
communitygovernmentelationship, aggravated by the occurrence of environmental and social

changes, which may benefit from increased interaction.

Focus Group Activity 2 asked participants to identify on @ ifflagure6.3) which areas of their
community they believe to be the most important for their community wellbeing. The top five
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most commonly recognized areas were the hotel hub, the entrance to thetfec@aangroves,

city hall and the cemetery. Community members linked all three dimensions of wellbeing to the
aforementioned areas, as follows: the hotel hub provides revenue to the community as it is where
tourists reside, the ocean entrance is whererfsstvork to bring livelihood for their families, the
mangroves safeguard the community from hurricane impacts, city hall is where the community

has access to the local authorities, and the cemetery is important for Mexican cultural holidays
such agofthéBealbiBdeMuertosd0 The results of this acti
of a community connect sense of place with their wellbeing, as revealed in previous studies on the
subject(Atkinson et al, 2016) The presence of the reserve in particular, through the mangrove

forests and the creation of alternative livelihoods, has become a point of pride for the community.

Finally, Table 6.1 below describes the six dimensiook SERSsas they are viewed from the

outlook of community memberand their wellbeingwith a sample quote from the interview
transcripts, each corresponding with its relevant dimension. The first dimensfererdifiting

drivers of regime shifts, is recurrently characterized lye changes i n marine s
and the sea cucumber fishe8egtion5.2.1). In the context of Ria Lagartos, community members
identify overexploitation of marine species lexternal markets as drivers of change in their
community, leading to social, economic and ecological impacts (see Chapter 5 for a thorough case

study of the sea cucumber fishery).

e

Figure 6.3: Focus group activity 2, askingarticipants to identify areas of importance on am
of the RLBR
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Levels and scales of occurrences and interventiordeaibed through the apparent cooperation
between industry and government some community members have noted in dealing with changes.
For instance, in the case of Ria Lagartos, community members have noted that during political
elections and campaigns, private corporations have gotten involved in conservation measures if
they align with the views of the favoured party. Moreover, maslyefis identify the fish and

marine species of the surrounding ocean environment as the primaryesodogical units on
which they are dependant . I n R2a Lagartos, fii
species (listed i®ection3.3) asheir primary source of income, with lobsters, groupers and octopi

being the most economically important species.

Next, locals depict the equity and social justice concerns around the issues of disproportionate
sharing of earnings amongst members of thieifig cooperatives in Ria Lagartos. Such instances

of corruption and inequity have been cited in previous studies as well, with SSF scholars finding
that social impacts and benefits are usually not uniformly distributed amongst stakeholders, usually

the mat marginalized groups bearing the brunt of negative chgMydseill et al., 2018)

In addition, equity concerns are apparent in the Riaalrag 0 s & t our i sm i ndus
respondents pointed out that local benefits from tourism are limited because revenues mostly go

to outside benefactors, investors and owners of businesses and resorts. Loss of land ownership,
tenure rights and access togesces in the community to the hotel industry is a consequence of
increasing tourism as well. Such findings are also existent in previous studies conducted on MPAs
linked to tourism(Bennettand Dearden, 2014; Mcl@nahanet al., 2005; Sowmaiand Sunde,

2018 Nayak and Berkes, 2010

Subsequently, in defining the power and politics dynamic of their community in the context of Ria
Lagartos, participants often stated that certain stakeholders, namely the permit holders and fishing
cooperatives, are one of the most influential groupkertawn due to their position and access to
external resources, funding, markets and networks. MPAs and power dynamics in other studies
highlight issues of disparity and marginalization of everyday fishers, while more dominant groups,
usually privileged &hers with political ties, are beneficiari@dcClanaharet al., 2005; Sowman
andSunde, 2018; Vazquez, 2017)

The final dimension of SERSs, governance to navigate regime shifts, outlines the various

institutions, administration schemes andtieteships present in MPA management. As the results
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of the previous chapter indicate, community members of Ria Lagartos are divided in their
perception of the level of collaboration and teamwork they believe different levels of government
have in the goverance of marine resources. Such varying findings may indicate that greater
dissemination and communication between the government and community is retjugreext
section will discuss how community members perceive the reserve in relation to thengellbei
points mentioned herelhe SERS dimensions provide a useful basis for the community to

understand changes of the RLBR.

Table6.1 The six dimensions of SERSSs, as viewed by community mendfdRéa Lagartos

Dimension Sample Quote

Differentiating Drivers | There has been an overexploitation of marine species as a resul

of Regime Shifts of sea cucumber fishingrisher5. June 2018

Levels and Scales of | Private organizations have tried to taationsandget involved

Occurrence and with the governance of reser

Interventions and financing political parties/elections (Ranch Wotketune
20138.

SocialEcological Units| | depend on the ocean and its marine species as | am a fishmay,
economic needs (Fish2ad, July 2018

Equity and Social Fishing cooperatives, if they receive economic support from the

Justice Concerns government, they dondot 8Junee a
20138.

Power and Politics Permit holders and fishing cooperatives have the most power h
Rio Lagartos creating differences in the commun(gisher19, July
2018.

Governance to Federal and state government work together with the mayor in

Navigate Regime Shift{ establishmenfHotel ManageB, June 2018

6.1.2 Perspectiveson the RLBR in Relation to Community Wellbeing

Previous literature indicates that conservation success of MPAs is often conditional on local
support, strongly predisposed by perceptions of how the MPA influences the local community
(Bennettand Dearden, 2014)The results of this section reveal that the communitieRiaf
Lagartosgenerally have a favourable view of the reserve, witht {Figure6.4) stating thathe

presenceof he reserve has added to the communityods
its implementation outweigh the cons. When asked to define the reserve, many described it based
on its physical and e c oeresgnie ¢sdahd extdnsion betwdddr i st i c
Lagartos, EICuyoand L&8o | or adas, 0 ( B,esne 2018r, a mtt hWo rrkeesrer v e
is whereyodindbi rds, wil d pigs, jJaguar s, 1l7,ddy@0l8 and ma
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while others also regmizedits economic i gni fi cance, fithe reserve i s
has brought many benefitsr ourc o mmuni ty because of its 7touris
June 2018 , At he r es e livelieood fa mamyofus i is a ®urig place rich in
mangroves, flamingos and birdso (Fisher).

= Positive = Negative Neutral

Figure 6.4 Perception of theRia Lagartos Biosphere Reserve, as identified by responc

Some communitynembers acknowledged the reserve for its ecological contribution agivwel, i s
place is paradise. It has eight ecosystems, f
nesting site of a | ot offJupkidy at 6T ke milivengerr ve (t
el ement and an Yucatarwhi aht i §1l ahgd® fochoe6iJumefl ora
2018 , i Eserve Iis a unique place for i1its flora
(Tour Guidel3, July 2018

Many also agreed that the ecology of the reserve warranted conserveustiting it on the

community and posterityiThe reserve is the place where we live and where we find animals and

birds. It is important that our community remembers that we must protect its resources and remind
ourselves that there are activities that daenagt h e mol4, Julyi2Gh er il t i s a ver )
place with many birds, crocodiles and flamingos. It is where mangroves and birds live, and we
must preserve it and teach our kids how to take car@of if Ho u7% &umei 2018 Previous

studies aljn with such statements, finding that perceptions about coastal resource management
and health is an important influenceresfvironmentally consciousehaviour. The identification

of such factors that drive varying perceptions of distinct social grompbeeefore be a significant
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management tactic of marine resources to overcome existing knowledg@ bapsssiret al.,

2010) Positive perceptions in particular, such as increased respect for the environment and greater
recognition as a tourism destination, as seen irRilad.agartos example, are a critical area of
concern for managers as they are a useful predictor of behalviatentions and compliance
(McNeill et al, 2018) In their study, McNeill et al., 2018, foundat the presence of a marine
reserve increased community pride and awareness to the marine environment, recognizing the
outstanding natural values existent in the community. This in turn created a greater sense and
encouragement to care and protect thalleavironment and a psychological feeling of comfort

amongst stakeholders.

On the other hand, some respondentRiiaLagartos brought to light the drawbacks of living

within the vicinity of a reserve:

The reserve has added tuithahaso mkemawayni t y o s
resources for some. You could use wood from the reserve before to build houses, not
anymore. There are pros and cons, but | think cons outweighoosewifel?2,

July 2018.

The reserve has created some impactstothenmu ni t y because thereos

more space to build houses, and the salt company is allowed to take land of the

reserve, authorities allow this because t
some documents and are thus authorized by laentain theréTour Guide9, July
2018.

50/50 of the community has benefited. There is currently more protection towards

h ¢

the reservesd resources and that is a plus

the reserve has limited/stopped urlikavelopment. Being surrounded by protected

areas doesnodt | eave you much space to grow

but there are equally cons in the social gRlestaurant Workes, June 2018

The above statements reveal some of dhangesthe reserve has brought in terms of urban
development (Chapter 5) and theo wer dynami cs at play in the

residents feel that they have been restricted from using the surrounding natural resources and that

the growth of their commui ty has Dbeen stunted, generating

Acons. 0 At the same ti me, exceptions are bei

companywhich is bringing its own slew of changes to the resémegjuitable cases such asshe
may conjure feelings of resentment towards MPAs and lead to greater instances of regulation

incompliance Moreover, when asked to describe their relationship towards the reserve and
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whether they were involved in its management or conservation, 71% stateheir line of work
directly or indirectly related to the reserve
areas of t he r éls dulyv20l® , ( Pauwu d é wii pat i ng i n Avo
SEMARNAT programs, such as cleaning of ar&am trash, helping with monitoring flamingos
during nesting season and t a@gduiyg0dy ofgicviome dii &
to students from University of Merida, 7,about

July201§,and receiving Acourses and t &lJine208Bbout i

O hers acknowl edged that dfl am a fisher, t hat
through tourism is how | amluy20l8bedst mpt hefit e
next t o i 6Jdund 2018 The kattentHree statements indicate that community members

recognize and relate the reserve to their material wellbeing as a source of {thsonngh fishing
and tourism)and residence. In the caeé the park rangersthey relayed and explained their
occupation
We conduct vigilance of its areas, protect it. Promote environmental awareness and
education programs. We do patrols and folops of farms/ranches, lands with
owners inside and close tioe reserve. We work on the management of waste/trash,
monitoring of species such as sea turtles, mangroves, crocodiles, flamingos. This
involves activities like labelling, counting of animals and ndétaie consider sea

turtle nests are vulnerable/askj we move them to a safer pla&ark Ranger 2,
2018)

It is generally the view of the community that the reserve has added to its wellbeing, whether being
employed as a park ranger, tour guide or fisher, or through conservation measures, or simply by
having a place to call home. While sometralé f s ar e present, many agr
the reserve has hel ped t B dune20ifmhemextsgchon wilvel | be
discuss how effective locals believe the MPA is in deterringnaganvironmental and social

changes.

6.1.3MPA Effectiveness andSociatEcological Change

In alignment with the previous section, 82% (37 of 45) of respondents believed that the reserve
has been effective in resisting environmental and social chamgkesnaeting conservation
objectives. Analysis in the Chapter 5 indicated to various environmental and social changes taking
place in the region. The decline in fish stock of marine species, exacerbated by the Asian demand
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in sea cucumber, was one of the kieivers of change identified by respondents. Although it has

induced various social and environmental impacts, many fishers agreed that without the reserve,

o’ -

Figure 6.5 The mangrove forests of the reserve have been cited |
communitymembers as important to wellbeing due to the protectic
from hurricane impacts (photograph by author)

A iEhing production and the issues relaiedea cucumber would probably be worse. There would
be no fishing bans, 0s turerdpeadydimicateethat wvatrsagegp r o d u ¢
MPAs build the resilience of coastal communities through the spillover of fish, leading to benefits
via increased catcfBennettandDearden, 2014)in the case oRialLagartos, it appears that the
presence of the reserve has, to a degree, offset the pressures brought forth by the sea cucumber
fishery. Furthermore, many community members advocated for the proteotionlimate change
impacts established by the mangederests of the reserve. Mangrove ecosystems (Figygye
play a pivotalrole in buffering storrsurges caused by climate change intensified hurricanes,
adding to the physical resilience of coastal commur(iiesngi, 2008) Respondents asserted that,
ifitmangroves are an i mportant part of the ecos\
impactecby hur r i roken & s wé ibatl Wwéather @nditions with strong wiratsd rain

from the Nortldo  ( F16sJhlye2018

However, while many agree that the reserve has shielded against certain changes, some contend
that its presence has worsened others. Researcls shewonservation objectives of MPAs can

sometimes come into conflict with community development giMdngubhaiet al, 2015) as
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some respondents agree is the casRimlLagartos where, as aforementioned, the reserve has

confined the urban expansion of the communitg. the population grows and changes, the

conservation aims oftree s er ve have c¢cl ashed with the commu
Witht he presence of the reserve, thereds bar
lands that are still free have now a much higher cost. Most land within the reserve is

considered federal land, ndmildable This occurs while the salt and hotel industry
receive immunity from the government (Tour Guide July 2018

As BenneandDear den, 2014, contend, MP As -ecan@mics o me t i
outcomes, including increased conflict amdifcal struggle, exacerbated vulnerabilities, negative
sociccultural change, increased restrictions, decreased levels of power and alienation in natural
resource management processes, forced migration, loss of asdéisreased social tensiomd | n
such a situation, the MPA widens so@oonomic gaps, benefitting industry while community
members who are already increasingly vulnerable to change are further restricted, disempowered
and alienated. Finally, it is the opinion of some community membatrthiareserve has also been
ineffectual in realizing its conservation targets:

We need more surveillan@d monitoring within the reserve. For example, some

people fish horseshoe crabs from waters inside the reserve, it is used as bait for

octopus. Horsghoe crabs are in danger of extinction. | can think of up to 10 people

that fishRiad Freodomndthekmow i f SEMARNANT kno
of the community sure d@our Guidel3, July 2018

Ineffective monitoring and followup has been prewsly cited as a cause of failure for many
Mexican MPAg(FragaandJesus, 2008As the above statement indicates, increased involvement

of community members in the reserveds survei.l
addition, increased tourism in the area may have further hindered the ecological performance of
the MPA, as the influx of visitors, attracted by the natural features, have led to increased waste
generation and habitat fragmentatiémthe literature, tourism is often found to be increasingly

linked to MPAs, and resource managers continually face the preslhitawh finding balance

between the promotion of tourism and increase community revenue and controlling tourist

pressure on fragile ecosyste(igells et al., 2016)

It is evident that while majority of the community memberRiLagartos agrethat the reserve
has helped to dissuade against specific environmental and ecological changes, it has worked to

intensify others, revealing the compleadeoffs involved in MPA management. The following
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section presents a scenario wherein the reserve does not exist and explores how this would impact

the community and its wellbeing.

6.1.3 Alternative Scenarioi Absence of an MPA

The alternative scenarin which the community developed without the formal implementation of

the reserve by the federal government was presented to locals to gauge their understanding of how
their community would be different. This scenario sought to understand the relationship local
peoples have with the reserve and how it influences their day to dayhien asked how their
community would be different if the reserve had not been implemented, the unanimous verdict

was that community wellbeing would be overall worse off without rserve. Respondents
generally pointed to the income the reserve g
woul d be crisis. Tourism from the reserve hel
entrance not just for tour guides,bubt el s and r est aulladulyt2@lBand s o0 0 (
that Athings wouldnét be better. On the contr
would only have fishing as6,duna2018ccleringéothef | nc
alternative livelihood opportunities the reserve has helped ci@dter studies done on MPAs
(Bennettand Dearden, 2014; Dawt al.,2011) have found that they can contribute to poverty
alleviation through tourism jobs as fishing deebnallowing locals to benefit and improve their
wellbeing and soci@conomic conditions through new employment opportunities and increased
revenue. Many alsoontened that the local fishery would be even more overburdened than it is

n o wQur dituation wuld be worse. As bad as it is now because not everyone respects fishing
bans or protect the environment, but without
Cooperative Membe3, July 2018. Besides providing commercial viability, the maripeses of

the reserve are also a source of sustenance for the families of fishermen. Absence of the reserve
would render the communities BiaLagart o® @amafiés | and. It woul d
probably most of us would be starving. Our fishing coafpegs have helped us aiming to preserve

our resources by the est &hbllne 2008nAs praviously notedi s hi ng
community members also commend the presence of the mangrove forests, stating that without

t hem, Athe resetrveyewdo.ul We bwoudl d be in crisi s
protection, and would very likely be destroyed, this would be terrible for us because mangroves
protect us from hurricanes and 2bayR0l®meetmser 0 (|
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of subpctive wellbeing, there is the view that the reserve has added to the independence of the
towns, fAWe have more autonomy as a community,
befor eo (@Hone 208B8itiisfapparent that the reserve has contributed to the cultural
identity of the communities as well, ARThe r e
community. Without it, there woulbe cat astr opheo ( B,eJane 2048. a n t Wi
Participantshks o asserted that in absence of the res
individual selfinterest would decimate the surrounding ecology

Everything would be and work out of freew

mangroves so a lot of it wtd be destroye(Housewife4, June 2018

Without the reserve things would be worse, without rules and control of the resources
we would be against each other, everything would be overexpl@iteat Guides,
July 20189.

Everyone woul dse.dtovoull be workfRegtédudant pVorlesia June
2018.

Species like flamingos and turtles would still be hunted, so their population would
be damage@ousewifel4, July 2018

Statements such as these indicate that residents believe a management and governance scheme
solely led by community members would be unsuccessful as everyone would act in their-own self
interests. This will be further explored in Chapter 7. Moreover, ieaadear that absence of the
reserve would cause an upsurge in socite confl
reserve here would be more violence just | ike in
of dr ug ToaradGuideer | dly 8018 Some predied that residents would return to more
traditional occupations that were once the pr
there would be cattle raising. It 6s Rauhel y an
2018. Others believe that M Pe o pl e wRiolLdgartbseim search of other job
opportunitiesélLife would be difficult; many p
(Landlord 1, July 2018 On the other hand, referencing the spatial grosghieagain some
suggested that without the reserve, the commu
be more population because presence of the res:s
we could be mor e peopltalylimitedbytte eesewe Wevarasallodai 6t b
people already ( H ofer% dulw 2018
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One interviewee proposed a compromise between the two competing objectoes@fvation

and community expansion:
|l 6m in favour of ptisgdoetoatthere@gre lavesogthag bue s and
if we get to a good number of vegetation, it would be nice that the reserve would give
something back to the community. Like to give wood for domestic use or land to

grow the population. A twesided system would benore beneficial Mayoral
Candidate 1, July 20)8

Such a notion, implemented in ar@mnagement governance approach, may entice greater uptake
and compliance of the reser vieansinvolvergentlfrenttheons ,
surrounding commmities. Research shows that the proliferation of sustainable tourism provides

an ideal opportunity to balance sogoc onomi ¢ and conservation out
wino situation for conservation and defvel opm
conservationists, governments, fishers, tour.i
successful achievement of this dual mandate is more complex in reality than i {{B=onyett
andDearden, 2014}t is the prevailing belief that the existence of the reserve enhances communal
wellbeing. However, integration of community views and engagement in deaisikimg may

work to enhance both community wellbeing and environmental conservation of the (igipak

andBerkes, 2008)The next segment investigates the relationship between community members

and the government authorities responsible for the implementation and operation of the reserve,
examning any hindrances to the achievement of-snamagement governance approach that will

be explored in length in Chapter 7.

6.1.4 Government and Community Relations

The quality of communing over nment r el ations are wusually a
achieve its conservation targets in its respective @edoiiezGauger et al., 2018Research

shows that the soci al acceptability in the <co
towards a set of regulations, management tools or towards an organisation by an individual or a
group of individuals based on geographic, socialnegani ¢ o r ¢ u (Thomassnletat,r i t er
2010) often correlates directly with netompliance instances of its regulations. If social
acceptabiliy is degraded, it will undermine the creditability of an MPA manager to regulate natural
resource use, leading to occurrences of regulation incompliance such as pQdokergt al,

2015) As McNeill et al.,2018 cont end, AFavourabl e opinions &
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acceptance and unfavourable opinions a positi
vocal opposition are considered indicators of
toaproject. o0 Soci al |l icence is defined as fan
reflecting expectations and opinions about the costs and benefits resulting from a practice or
projecto Recognizing the full spectrum of social attitudes will help nganabetter MPA policy.
Positive perceptions and opinions such as local community pride in the reserve can be used by
MPA managers to grow support and convey adva
negative ones can be used towards incompliance mmtngand prevention of community
opposition (McNeill et al.,, 2018) Understanding the relationship between government and
community and the drers of stakeholder support is therefore critical for MPA management.
When asked to comment on the nature of their
authorities of the reserve and whether their access to resources had been changed since its
initiation, the universal conviction was that the government has been generally supportive in their
provi sion of access t o t he reserveos resour
government 6s support for the fomthereservet y i n gen
Government has supported people that work as tour guidesy need a new engine

for their boat, government aids up to $30,008N ($1600 USD)to acquire it
(Housewifel2, July 2018

Government has provided support; they would pay for lifejackets and a percentage
of motors if you had to buy a new oftésher8, June 2018

Government has provided support. Tour guides have had the chance of only paying
50% of <cost s, l'i ke |'ife jacket s, boat s, mo
tour guides (Tour Guid®, July 2018.

Yes, there have been projects and support for infretsire directed to tourism
(Housewifell, July 2018

Thereds been some economic support for wus,
like boat equipmenFishing Cooperative Worke, July 2018

There are programs financed for the construction ofspserd resting areas for
tourists. These programs are approved by the mayor and/or SEMARNAT
(Housewife4, June 2018
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Furthemore, as fish stocks have declined, community members have noted that the government
has attempted to counteract against the atgoarought forth by these changes:

During grouper fishing ban, government gives fishers economic support to avoid
fishing of these species. For 2 months each 15 days fishers are givev$N0$37

USD) and money for food pantry worth $580XN ($27 USD).I received this
support once. | know their economic support is given to fishers Muaktan not

just Rio Lagartos. It started 5 years ago, comes from an agreement between fishing
cooperatives and government. The fishing cooperative you belong tieawd| you

this support as you have your documents in order (F&hime 2018

Subsidies such as these incentivize adherence to reserve regulations while simultaneously striving
to protect against the impacts from changes in fish stock. Community members also praised the

efforts government has mades: in conserving the

Yes, the government has invested in the conservation and monitoring of the reserve
(Retired FisheB, June 2018

Government has tried to preserve its resources. | believe it has been involved in the
protection of the reserve (Retired Ranch Wotkeluly 2018.

Yes, government has assigned budget to work the reserves protection. To those that
have permits, governments aids with economic support for engine and canopies
acquisitions. There are also restoration projects, lastgeaaillion MXN ($105,3@
USD)were given to UMAs (farm animals/breeding programs)$saillion MXN
($158,000 USD)were distributed to hoteland restaurants oRio Lagartos (Tour
Guidel4, July 2018

Yes, government provides economic support to manage and maintain the areas
within the reserve. Many young people hired by the government look after plants,
flamingos and birds all year. There are also cleaning programs that the government
organizes, and they usually target women and elders (LantIdwdy 2018.

Previous studts highlight a relationship between local perceptions of an MPA and the amount of

time the MPA had been established, finding that attitudes were generally more positive the longer

it had been since the MPA was implementgidClanaharet al., 2005; Pita et al., 201T)his is

also true in the case ®&ialagartos, as an interview withpark rangep oi nt e dfirsh it t , n A
was hard to make people understand tthegsee mpor t
that those same resources generate an entrance of money thanks to tourism, they no longer

complaird (Park Ranger 2, August 2018).
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However, whil e many participants commended t
proliferating the communityaccessibility and participation, some also pointed to gaps in their
tactics:
Government i's not present . It doesnot car
resources instegdrisher24, July 2018

The government also allows rich people to get their Wagy do protect the reserve,
but when they know/ see that someone with m
do nothing about it. Ther(Bishal3euy20l8c onseque

SEMARNAT shoul d know. I per stofomlthey havend
governmen{Fisher9, June 2018

Government has not entirely done a good | ot
asked the government to construct piers for tourism related activities, but they
havenot done astapdardizemfpe thafappieg eqoaliygaall tourists,

tour guides use their own pric@gshing Cooperative Worke3, July 2018.

We never know, nor are informed of how the assigned resources are
administrated/managdédour Guide8, June 2018

The government does nothin@risher23, July 2018

They are supposed to have a budget for conservation prograthastivities but
how is that money used is uncl€krshing Cooperative Worke, July 20183.

The above sentiments reveal some of the frustrations the community has due to the presence of the
reserve and government regulations. Statement s
insteadod and At here ar e ntoe baief that some residenesshavd or  t
about the government preferring to inequitably lease reserve lands off to the hotel and salt industry

in order to accrue tax revenue, while community members remain confined and unable to expand.
Such resentments mayow k t o i mpede the communityds amena

regulations.

6.2 Conclusion and Chapter Summary

The results of this chapter highlighted the importance of recognizing the insights local peoples
have on their surrounding environment, th@@mmunity wellbeing and the changes they have
experienced occurring in their region. In the context of MPAs, an apt consideration and

i ncorporation of | ocal outl ooks can i mprove ¢
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| i cenceo f qarateteffeetiveM.FOA thd other band, failure to do so can conjure feelings

of resentment and rejection amongst community members.

The communities oRialLagartos generally attribute the presence of the reserve to bettering their
wellbeing and sense of place, largely through the generation of tourism revenue and promotion of
conservation values. In dealing with environmental and social change, locatechskat the

reserve protected against climate change and hurricane impacts and provided resilience against
declining fish stock, stating that the community would be worse off without it. Contrarily, some
interviewees discussed the difficulties of livingmt t o an MPA in terms of
urban growth restrictions and loss of access to some of the surrounding resources. A deeper
analysis of the six dimensions of SERSs and how they are perceived helped to disclose some of
the complex power nuanceasd tradeoffs present in the community concerning a wide range of
stakeholders, including the government, private industry and the local peoples. While some agreed
that the present governance scheme has been effective, others highlighted some ofttia¢ gaps

have yet to be covered, particularly in terms of community involvement.

The next chapter wilattempt to address these gaps by examining governance schemes that
integrate the local perceptions examined here, and their benefits andftsadeorde to enhance

community wellbeing and safeguard against environmental and social change.
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CHAPTER SEVEN: IMPROVING MPA GOVERNANCE
IN RIA LAGARTOS

The final data analysis chapteioks atgovernance to navigate regirshifts andassesses the
findings for research objective three;i.® examine how community involvement in MPAs can
provide novel governance arrangements to better respehdngeand help achieve conservation
goals along with community wellbeing. Findings from previous stu@dsistie et al., 2017,
Gallacher et al., 2016; SeigndSalas, 2014indicate that the integration and engagement of the
local community in MPA governancigameworks can work to improve the achievement of
conservation objectives, better governmeminmunity relations and deal with environmental and
social change. The emanagement governance approach in particular, as explored in the
Literature Review and defined in Chapter 1, is cited as the way forward in the realm of MPA
managemenfAlexander et al., 20)6Local communities are better able to maximize both the
social anl ecological benefits of marine resource and biodiversity conservation measures such as
MPAs. The results of this chapter are depicted in the conceptual framework via research objective
A3, 0 tethering everything t odfthis dtudyrto aacerintheer vi n
possibility of an MPA governandeamework which simultaneously satisfies conservation and
wellbeing through community participation (Figuiel). There is aneed to work on the
improvement of MPA governance as it has impartanplications for the many stakeholders

involved in its management and who rely on marine resources.

Social-ecological ( -

regime shifts \ 1 _/)

- Drivers ‘ §

Communit i i

-1 f well-bein

e . & 7 X detrimental SERSs

,V/J‘\ =ik L 3 /71 while simultaneously
( 2 ‘) - Relational meeting conservation
\_ / | -Subjective goals and ensuring

\ community wellbeing.

Marine protected
areas

- Governance

- Management

- Local Engagement

Figure 7.1 The thesis conceptual framework, as it relates to reseasbfective 3
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7.1 Overview of Results

Areview of the MPAOGs regulatory background an
point of view commencedis sectio. Then, MPA governance improvements, as suggested by

local peoples and authorities, are respectively analyzesdation to the key social and ecological
changes (Chapter 5Next, both local and government perceptions on increasing community
involvement in governance and its relationstecialecological changare examined. Finally,
hindrances to the achievement of an effectivenemagement governance approach entailiag th

full participation and engagement of the community is reviewed.

7.1.1 MPA Regulatory Background and Local Community

Chapter 3 discussed the current status of regulations, statutory framework and legislative
foundations of MPAs in Mexico. Understanding thedbgovernance of an MPA is important as

it Acan be seen as a soci al institution that
that are enacted by various levels of governpantvell as private sector and civil society aaiors
impacting # stakeholders in the communi(BennettandDearden, 2014 However, in order to

determine the degree to which communities are madeea®f said conventions or interact with
government authorities responsible for the management of marine resources, further analysis was
warranted. To initiate this, participants Ria Lagartoswere asked who they believed was
responsible for making theedisions concerning the reserve. Answers varied in degree of
ambiguity, from vague ones such aewifefildduyegat e s
2018 to somespecificallyn ami ng At he head i n c hoar(grd6sihfie rt he r
2018, referring toCristobal Enrique Céaceres G. Cantdhe current director of the reserve
(CONANP, 2019)69% of respondents were able to recognize that the resemkad to either

the CONANP oiISEMARNAT branches of the federal government. The remainder of participants
were unaware or <cited fioffice peoptJene20m8 Mer i d
Statements such as the latter may indicate eitheeaegrneed for information dissemination

between government authorities and the community on the reserve, or indifference on part of
residents to be informed about the reserve. Furthermore, when queried on the current rules and
regulations of the reserv&9% responded as having and stating some degree of knowledge
concerning the reservebds protocol s. The most

mangroves, 0 Aimaintenance of distance from faur
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Locals expessed that signboards, observed by the reseatatieg field study (Figur&.2), were

the main source of information for | ocals and
are indicated in signboar ds 6 ahe20lg tame t admeér Vie
needs to be more signboards wit h18 July298foon wh a:
greater proliferation of the protocols. However, as described in Chapter 6, there is sometimes
confusion regarding regulationzartcularly discrepancies with the minimum distance to flamingo
populations amongst the answers, ranging from 10 m to 30 m, as compared to the official 50 m
restriction. One respondent approximated that
thisr ul e 0 ( HB,tluand 2018 lvgtaaces such as this may indicate a priority to meet tourist
demands (i.e. closer interaction with fauna) over conservation needs, or that the reserve does not
yet have the f ul (LépgrAngaitach dl, 2Gl4)af thepconntumity. Artothed
interviewee cited indifference as a reason for regulation incompliantegerea r e r ul es, it

matter because peopl e23dloly20l®@t respect themo (F

n
tece!
lna gran dive
1 cies JJ JIJ/ 7l

SUPERVISION NO RECOLECTAR PROHIBIDO PROHIBIDO
YVIGILANCIA  FLORAY FAUNA DANAR TIRAR ACEITE
HUMEDALES

Figure 7.2 Information signboard for thereserve, depicting some of the regulations at
bottom (photograph by author)
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This may suggesthat greaterincentives or penalties are required to guarantee increased
compliance(Joneset al, 2013) S ome r e s p 0 n dnetheéend communiy eneémbersh at A
are not respecting nor ms becdalure 018Fmaly, when s no
asked whether they believed those in charge o
doing it effectiveveyg,ddrRé& &t @ll@dhe ROGRH avas & ihelye r
senti ment o f many that the government had pr
demands on natur al resources from the communi
Worker2, June R18. Community members acknowledged the greater proliferation of flora and
fauna as a sign that the reserve is being man
are more animals, there is an i naoagpeotedimgythef f | a
reserve and doi ng 1llaJulg2008dn theoothér hand somespeinted but the
gaps that had been left unchecked by those in charge, particularly thedpllamd monitoring of
the reservefimor e sur vei lalsanweel |iést hmeeded e t hings th
increase personnel/authorities to monitor/protect the reserve ReNANP 6 s st af f i s
and the reserve needs more monitading( T o w12, J&ly 2088 One issue in particular, the
administration of the Areserve feedO came up
interview with one of the park rangers of the reserve, there is a fee that theoretically must be paid
for entry to the reserve by tosts that goes towards maintenance and conservation measures, akin
to the Parks Canada ent r y(Vdneeldeantl Bagles,Cl898)a d a 6 s
However, the collection of this fee is much more complicated in reality:

To enter the reserve, given that 1tds a naf

i a bracelet that costs $34.WBKN ($1.80 UED) per person per day. The way to ask

for this payment has created conflict between us and tour guides. Tour guides should

charge it to their customers, but they don

away tourists. We have tried to tell thelmat this is not a problem, and they can say

this to tourists in an inclusive way (i.e. not making tourists feel that they are paying

two times, boat ride and bracelet apart, but present both things combined). But tour

guides reject to do so, so we havepta someone from our staff at the Coloradas
bridge to ask for the bracelet paymépark Ranger 1, August 20118

Thereds a bracelet all PRaokr ifseted, mesatc hwedr :u
guides) must have a bunch of these braceletpd&nple do not give continuity to

this. CONANPO6s staff had to take charge of
for them because they are always short on staff. We (tour guides) should be
responsible of charging the bracelet fee big inot doneSo met i mes CONANPO s
people are not there in the bridge to charge the bracelets because they have many
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activities to attend, but they do try to have always someone when its high tourism
season. Sometimes Yucatans are reluctant to pay, they think that leegussong

to the same state, they think they are exempt to pay. And we have had cases where
national tourists don't trust tour guides when the later ask for the bracelet fee, only
trust uniformed CONANP staffTour Guidell, July 2018

The above stateents reveal the multifaceted and complex nexus in which MPA management
operates in Mexico, characterized by politics and conflict between government staff and local
workers. The researcher herself noted the absence of fee collection and administratien of
reserve bracelet when taking Asdscussedinprdvioushe r €
chapters, insufficient resources and monitoring is a major obstacle hindering the effectual
performance of MPADespite being a vital contributor to thecsass of MPAS, monitoring often
facelsalil enges of insufficient funding and res
MPAs establ i shed (dudhasahe RIBRA latlooivadmiristragive with aan also

inhibit effective monitoring (Loury et al., 2017)In the case dRialLagartos, the deficiency may

be due to financial restrictions, as an interviewee points out:

Park rangers do good work for the reseiMee problems budget costs, thanakes
it difficult to dovigilance for the reserve. They are not efficient,ibig notthefault
ofthestaf Ther e i s not much they can do if they
activities. And t h(elotey@webrJnme@0i8 doesndt car

Discussions with a park ranger in Las Coloradas affirmed the implementation of budgetary cuts to

the nationds conservation initiatives and its

There are many activities that we attend. Each park ranger has a specific areaffield. |
amincharge of the turtle program and monitol
result of budget cutting, Il 6m the only per
two rangers in Coloradas, but now it is only me. In our regulatidns, even

mentioned thatvhen we go out patrolling the reserve, for security reasons, we must

go in pairs. But that is simply not possible for me due to the downsizing of personnel.

We used to be 17 people that worked for CONANP on this reserve, after the budget

cuts from 2 yearago, 3 people were fired. These budget cuts were a national decision

and impacted reserves and national parks all across Mexico. The only permanent

people now are: 4 people in El Cuyo, 5 peoplRioLagartos and just one (me) in

Las Coloradas station. Ding the sea turtles season, 2 workers from PRONATURA

along 12 volunteers come to help me with all the activities involved to their nesting,

hatching and monitoring. These people from PRONATURA come once the budget

for sea turtles is released. Sometintdas money is delayed. And if the sea turtle

nesting has started, | have to start working on my own, just by myself, and putting

money from my own salary to make things hapfesrk Ranger 2, August 2018
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This account provides significant insight concegithe political and governance complexities
associated with naturatsource management in Mexico. As outlined in Fraga and Jesus, 2008,

insufficient funding and lack of coordination between different levels of the Mexican government

to disseminate inforation concerning specific cabei nder s t he pri me oper at

MPAs. In its analysis of the sixth dimension of regime shifts, Chapter 5 revealed that 35% of locals
believe there is only a moderate level of trust between different levels ajotrernment,
highlighting the need for greater coordination. Furthermore, stiueliesshow that department
funding is the decisive contributor for management and incumbent upon a strong and favourable
political will for MPAs (Jessen et al., 2017)he budget that is made available for conservation
efforts issometimesot clearly divulged:

If authorities were really interested in protecting the reserve, things would be better,

but if they work with corruption, conservation goals can be achievedabrd9%.

They have budget, assigned budget to run
(Tour Guide4, June 2018).

Thereds a bracelet fee, but (Téur GudeiHt know
July 2018.
While some respondents initially notégat staff are doing their best and their work has had
positive results in the MPA context, others have noted some loopholes in the systems of MPA
managementlssues of transparency and accountability are listed as major MPA governance
concerns in previoubterature. For instance, in their study of MPAs in Thailand, Bennet and
Dearden, 2014, found that lack of transparency concerning MPA programagement plans,
park fees, funding allocations, park creation processes and superintendent appointnhents furt
alienated local peoples from the government, leading them to perceive the masagersptit
was also found that managers were exempting private industry from regulation compliance,
something the locals of Ria Lagartos have accusedgbeernment of doing in the case of the
sal t c dmegaernyment ieeds to put pressure to the salt company. They must also follow
regul ations to pr 8 fueec20l8t he reserveo (Fisher

Furthermore,the management plan of the RLBR, published in919®&enty years after the

w

reserveds initial dhassconge nraldr scautmy i the literatdreffolimga  r e f u

to adequately include local peoples in its desigraga, 2006)During the 20 years between
establishment and publication, the human dimension of the protected area e@assid#redThe
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plan wasalso developebly aresearch university from Monterrey, Mexico, whigasnot familiar

with the specific area or the peofileng within the reservéSmardon, 2009)nitially, there was

a large discrepancy in communication between the government and community members as many
did not know that they lived in a protected area. Conflicts began to occur in the late 1980s and
199Gs in the RLBR when regulations were established regarding the use of and access to natural
coastal resources. During this time, contradictory views regarding conservation also arose amongst
various stakeholders such as the state, academia, NGOs, thdusstity and the local community.

In 2006, Fraga found that there was a lack of knowledge amongst the local population regarding
t he work, objectives and pr oj e antipathyafdevtldioa r eser
towardsadministrators in this area becatisey are thénes that take wood away, prohibit wdoo
cutting, enter ranchos, cut wires and take away everyihing ( F r a g@sdheir p2répOcéves

were not taken into accounEven in cases where attempts were maulentlude locals,
fparticipants said that lots were invested with little result. They acknowledge having learned things
but there is no feedback for the actions carried out or learning acquired. Because of this, local
people perceive there having been mfaiéures than successeéFraga, 2006)The previous

section (7.1.1) revealed that now, members of the RLBR community are largely (69%) aware of
how the reserve is managed. As will be shown in the next section (7.1.2) this research study also
found that he local peoples of the RLBRere initially reluctant to accept the new regulations, but
gradually became accustomed to this as commugutaernment relations improveld.is evident

that while majority of community members agree the reserve is being managed effectively, some
improvements are warranted. The next section discusses some of the propositions made by

community members to better the governandeiaf.agartos.

7.1.2 Governance Improvements

As examined irChapter 2 environmental governance can take on various forms, most notably
either a state, community or marketsed approadii.emosandAgrawal, 2008) In the context of

MPAs in Mexico, authority is largely consolidated under the federal state, withmat
involvement from the municipal levelFraga and Jesus, 2008)While there can be many
advantages to this structure, research shows that it can also lead to a misalignment between
environmental issues, parties accountable for their management and the stakeholders that are

impacted Epstein et al., 20)5Local communities in particular can often become alienated and
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neglected in the complex, tamwn bureaucratic processes that frequently characterize the
management of MPAs around the wqi@hristie et al., 2017; Ferst al, 2010) In the catext of

the RLBR, management is t@own, with some local NGOs such as DUMAC (Ducks Unlimited

of Mexico) and PRONATURA (Programa para la Naturalgha) support in funding through
foreign government and international NGO investments (Smardon, 2008Y.are usually
involved in a variety of projects, including environmental education and conservation training for

the members of local communities, sometimes partnering up with academic institutions.

As explored earlier, the management of fisheries falls under federal legislation, namely, the
Federal Fisherielsaw and Mexican Official Standards (NOMjat provides general guidelines on

how to regulate fisherieand information on types of fishing gearoalled and mesh sizes. The
government agency that is responsible for fisheries management and enfoisahehtational
Commission of Aquaculture and Fisher{@vlisRamirez, 970) In 2000, an instrument called

the National Fisheries Chart was implemented, defining the different levels of fishingaeffiort
strategies for restoration and management of aquatic resources (Smardon,TB80®3hing
cooperatives, groups of fise r s  wdrdinatefitieeir fishing practices within an area to
collaboratively use, manage or distribute their catch. Cooperatives work together to further the
shared goals of a fishery, which may include coordinating fishing activities, jointly managing a
fish stoclo (Hamilton, 2017) are givenififishing rights orconcessions within a delimited fishing
territory that are granted by the Mexican government for up to 20 years. Each cooperative hold
processes and internal rules that govern how many people can fishS ma r d BempersoD 0 9 ) .
fishing cooperatives oftdmave exclusive access to marketing of the product at a local, regional or
international scale, and are granted admittance to a fishing area by the local or state government.
This security is an incentive and benefit for members to join and manage thgy fishe
sustainable way (Hamilton, 2017Jhis also worls to prevent illegal fishing at the hands of
poachersCooperatives ifRio Lagartos use local ruleés-use for fishing gears and promote rules
such as prohibiting fishers from bringing spear gunsaffisgpnboard their fishing vessels during
certain periods, for instance, the sea cucumber fishing se@emsettandBasurto, 2018)The
intention is to prevent the harvest of other species like lobster, octopus and finfish by fishing divers
who are targeting sea cucumib@ooperates have also tried to limit the number of fishing vessels
going out to harvest sea cucumbad ensure that each authorized boat has a legal permit (Figure

7.3). A comparison of the federal rules and rulesise ofRio Lagartos is listed in Tablé.1,
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adopted from Bennet and Basurto, 20@etings between cooperative leaders laadl fishers

in RioLagartos have been carried out to establish an understarfidunchaules, however, because

there is no monitoring mechanism, enforcement only occurs when cooperative members are

observing a vessel using the prohibited gdacampliance regularly occurs, especially during sea

cucumber fishing seasons, where fishe wo r k

enforcement capacityis previously mentionedneffectivemonitoringsuch as thisias been the

their entire f

root of failure behind many MPAs in Mexi¢bragaandJesus, 2008)

Table7.1: A comparison of the federal rules and rulés-use of Rio Lagarte, adopted from Bennet and Basurto, 2018

eet

Category

Written Federal Rules

Rulesin-use ofRio Lagartos

Fishing seasons

Fishers may only harvest s
cucumber during legal seasons

Fishers may only harvest s
cucumber during legal seasons

Fishing gear

None

Fishers may not bring gear other th
that used for harvesting specit
species on their vessel

Harvest quota

Fishes may not harvest more th;
the vessel 6s p

None

Commercialization

A seller may not sell species su
as sea cucumber without
official invoice

A seller may not sell species such
sea cucumber without an offici
invoice

Fishingpermits

Each fishing vessel must have
own permit

Each fishing vessel must posses
permit in order for its employees
fish

Number of fishing
vessels

Only authorized vessels wit
fishing permits must be used

The number of vessels a fisher ow
mustrelate to the number of permi

they possess

Figure 7.3 Authorized permit labelled on the side of a vessel
(photograph by author)
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When asked their opinions about what to change and how to improve the management of their
MPA so that it better contributes to their wellbeing, meets conservation goals and responds to
change, many | isted having, Amore partlbci pat.i
July 2018. A suggestion to motivate this was to increase the goverrooemnunity exchange
through fAmore seminars/ tal ks o0 nbedausesvatthi®poiptr ot e c
we are not receiving an% Jukei2dl8 Mamyf locdlsragreed that g 0 (T
greater education and t rnakerpeoplgrespetct the reservecandnmu n i
generate awarenessinpeopless peci al ly fishers, so they woul d
(Fisher22, July 2018 There was also the proposition that such trainings should extend to tourists
and visitors participating in recreational activities, not just residents, so dyaarth made aware
of the r eser WMRBAgoversanag shortconmengsnirc mrevious studies were largely
derivative of the noe X i st ence of Apr ogr an(BennetfandBehndenat i on
2014) Interviewees revealed that while such programs used to exiiaibagartos, they are
largely unheard of anymore:
| used to participate in a sumwpmE&Erikisds (Ki a
and Chicks) when I was in junior high school. The program consisted on environment

education and awareness workshops with tour trips inside the reserve. Sadly, this
initiative is not done here anymafRestaurant Worket1, July 2018

San Felipe hasndét had projects or progr ams
any other kind which are organized by CONANP in the last 4 years. We used to have
cul tur al event s, educational programs for

promotion @ the reserve in the last years. These programs are very important if we
want a positive social change. CONANP should approach the community more
(Fishing Cooperative Worke, July 2013.

People from SEMARNAT used to come here and give talks abouesieeve and

invite kids to summer programs where they would free baby sea turtles to the ocean,
plant trees and see flamingd@®ese activities/programs are not done anymore. Some
years ago, staff from SEMARNAT used to come monitor San Felipe once every 3
months, that stopped tdRetired Fished, June 2018

However, discussions with one of the park rangers revealed that previous attempts at such

educational programs have been largely unsuccessful due to the priorities of the participants:

There have beeseveral support programs, but | think instead of helping, they have
harmed/created conflict for us. Initially, these programs gave ecoleeiativeso
participants, but then people got wused to
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are new progams, they are only interested if there is money involved to them, not
on what they coultearnfrom it (Park Ranger 1, August 2018

Comparably, an interviewee recalls being one of the sole participants from her community in an
education program regarditige reserve, citing disinterest from residents:
6 years ago, | participated in a nature program about the importance of the natural
resources and | egaid9agpdhtts maff otrhhe yl alw i M@
from Cancun and Tizimin, only very fevepple fromRio Lagartos went, many that
by that time, already worked related to t ol

to the information on that course, | was able to truly see the importance of the
reser ve 0 @Hotel Bvenex8) July 20%3.

It is evident that there are many intricate nuances involved in facilitating goveroorantunity
relations. Even in cases where there have been efforts made to create an environment for greater
community engagement and awareness, the priorities andsindétecals may act as a hindrance

to its successful execution. In such a scenario, a shift in cultural or behavioural norms, or the

instatement of mandatory participation or penalties may be required.

Furthermore, many also contested that the auth®ritenust @Ado more moni tori
areaso (@Uadyr6Boradd that #Aif a new stateament ot
should be continued and not changBJund20l88 new p
however, as analyzed the previous section, such concerns may be rooted in budgetary and
political causesThey are known to be more exacerbated in centralized ardbtep governance

structures like the one present in Mexico due to lack of coordination and considéBatimett

and Dearden, 2014)So me al s o «ommeaniatignraedarore orgafization between
ourselves and al | ishe®Juné 20%8 @hispvasparticutarlysaidra be ttue ( F

in the case of those involved in the tourism industry because of the issue with inconsistent tour
prideghimk we need more organization. Particu
of this, many fishers turn to touri d9Juybut ez¢
2018. The insights of one respondent in particular offered a possible solution to the concern of
ambiguity amongst the tour guide staff and incentive tmatte s u p p o r twoukdalsoputo n s , i
restrictions on boat permits for tour guides. Additionally, | would put tour guides to a test twice

per year to evaluate if they have updated information about the reserve. That would push them to
attend trainings/case® ( Ho t e8| Julp21ensights such as this may go a long way to

improve the operation of the reserve, if considered by local authorities. Moreover, to avoid any
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exceptions in the case of the salt and hot el
regulationswouldh ppl v t o everyone, @& dune26iBlEmlly,dheissoe ( Tour
of land restriction came up again repeatedly during the interviews. Many locals asserted that if the
reserveodos regulations were f | exandyitveouldgreattlpg way
enhance wellbeing and entice better compliance:

| would respond to the land property issues. Try on putting accessible territories for

people that need a place to live, so RitLagartos can still grow. We have several

lands curretty surrounding the community, but they are federal lands. We cannot
touch them. | think if someone took care of this matter, we would be Ki€isber

4, June 2018

Liberate some lands so that the community can grow, especially for young couples

that d n o6t have a pl ace t o establ i sh. | mpr o
rights/ documents for housi ngTourKBode2, peopl e
June 2018

To work on law regulations of mangroves. Allow the spatial growth of the
community while stillprotecting mangrove lands. If we could make thi$ fasnt
possible, many more people would be interested in participating in activities
concerning the resen(elealth Care Worket, July 2018.

SEMARNAT should work harder on the protection of vegetasind should work

on alternatives to solve the spatial growth issuRiof Pointto which lands can the
community use for construction. We know many are home of birds and mangroves,
but we need more spafRestaurant Workes, June 2018

Distribution oflands for housing and urban development, many young adults like me
canot find ad(Rebtauad Waorkest, June 2068 b u i |

The authorities try to solve the probl emat
have available spaceto live. Guro mmuni ty canét grow spatial/l
development because we are surrounded by the ee@sher21, July 2018

Statements such as these indicate that greater inclusivity of resident perspectives in the design and
management of MPAs may woto create more acceptance and commitment to respect the stated
regulations. It has been found that an increase in resource rights positively correlates with MPA
compliance and regulations, as local peoples are more likely to conform in cases where they
receive some benefit in return that enhances their wellb@gad and Rodwell, 2016) It is

cont end td manrerairt whichiMPAs shape the rights of resource users is not only an
important indicator of socialvellbeing but may also influence stakeholder support for MPA
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devel opment a (Masciaet al.a29)n ¢heirtsiidy, Bennet and Dearden, 201
examine Agood governanceo o MPAwa&aave theepotentalst® ur c e s
conserve the environment and increase fisheries while contributing positively to social and
economic development in local communities if (a) local developmentdsyations are taken into
account and (b) they are effectively managed
decisionmaking process of MPAs can contribute to a shift in otherwise negative points of view,
highlighting an important relationghbetween time engagement inm@nagement and positive
perceptions. This signifies the potential of-rmanaged MPAs to gradually change local
perceptiongPita et al., 2011)MPAs may accrue increased support over time as associations with
management personnel become more familiar and strengthened, and benefits of designation are
realized(Gall andRodwell, 2016; McClanahan et al., 200&3% has been the caseRialLagartos

based oranal ysis in the previous <chapter. One r &€
beginning for people/the community to accept the reserve. But once people started to see the
benefits of conservat i &nryne 2018 A faidue to sduness hidiocicc e pt e

social impacts may undermine the legitimacy of MPAs and achievement of objectives.

Increased consideration to social aspects in the planning and management of MPAs has also been
Abol stered by t he ¢ o mionservatomagendes wagldwvideto ahosg oft s a
international bilateral agreements relevant to conservation management. In particular, the CBD,
1992contains sever al articles t h(8awmanadSuride, e at t
2018) The literaturereflects this as well, as the levef community engagement and sccio

economic considerations are repeatedly associated withd¥Bess andan sometimes be more

influential than biological or physical characteristics (Gall Rodwell, 2016). An early onset to

involve local peoples and continue to engage them can work to reduce conflict between
management personnel and community members. Greatkision in the decisiemaking
process can improve the effectiveness of mana
policy which can have ramifications for the level of community support, compliance and achieving

the social licence to adjuptol i cy settings i ifMcNell et alf, 018 r e i f
Participation is particularly hdered due to tension and conflict between locals and government

authorities, reducing community wellbeing and elevating equity concerns.
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Furthermorema j or i t vy of MPA managers have mari ne
background, ill prepared to deal with the social complexities and conflict in coastal communities
(Thomassinet al, 2010) Social management and conflict resolution are therefore considered
essential for MPA management, achieved, perhaps, through the employment of personnel
professed in such fields. Furthermore, managers are seeairgs tbo far removed or not
personally invested in the local community, only residing there for a short period of time with no
relationships or social ties in the af@ennettand Dearden, 2014)To enable improvementa

MPA governance policy changes are required to enhance transparency, accountantity,
participation in governance. Bennet and Dearden, 2014, offer the followingoeslti® these

common shortcomings of MPA governance and planning:

Table7.2 Countermeasures to shortcomings of MPAs, as suggested by Bennet and Dearden, 2014

MPA Mitigation/Counter
Shortcoming
Transparency | Establishment of annual park reports amdnagement documents in |
language, freely available in park offices and on([REBR plan publisheq
online in 1999, but has not been updated since)

Accountability | Regularly conducted externadonitoring,audits and reviews of managems
effectiveness by a credible, third party without any political or social g
affiliation, increased coordination between management institutionthe
RLBR, monitoring remains to be a recurring issudeateral budget cuts t
conservation restrict theumber of park rangers)
Participation | Creation of programs to communicate rules and regulations, outreac
education processe®stablishment for the improvement érticipation in
management anidtegration oflocal values and knowledge, and activitieg
increase trust andonflict resolution amongst the communifgommunity
participation occurs in the RLBR, but can be greatly enhanced)

An interview respondent relays some of the various differences in opiagarding MPA
management iRiaLagartos and why it should be a commu#ég venture:
Yes, there are different opinions on who should protect the reserve. Tour guides agree
SEMARNAT does a good jolsome of them fishers thirtke mayor should be in
chage of the reserve. | think the reserve would be better protected if the community
members looked after it, we live next to the reserve and staff from SEMARNAT

sometimes are only here for 6 months. They arrive, conduct studies and when they
recognize whata do, they already have to leave (Restaurant Wdarkéane 2018

This statement highlights a key area of concern for-&at®&1PAs, where the time constraints of

management personnel and the current political standing may hinder the conservati@ssasucce
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the MPA. As local peoples reside and work in the boundaries of the reserve, they may be better
equipped in some cases to meet conservation objectives. However, consultation between
government officials and community members is first required. Stupaest to formal
consultation processes, stakeholder engagement, equitably sharing benefits and impacts, ongoing
training, enforcement of regulations and monitoring by authorities and the community alike as
means to improve MPAs and enhance both theitasacid ecological succe@drdofiezGauger
et al., 2018; Pollnac et al., 2010an their study identifying 15 indicaterof MPA success,
Gallacher et al., 2016, found so@oonomic factors such as level of stakeholder engagement and
satisfaction, and understanding of local values and beliefs, to be some of the most important. Top
down governance structures frequently heisucases where the local context and perspectives are
neglected, and even in scenarios where participation programs are instated, participants often feel
patronized, dismissed and belittled due to the perceived ingenuine attempts, further degrading trus
(OrdofezGauger et al., 2018)ackluster initiatives may also inhibit any future attempts to
reconnect with the community based on any past negative experiences of locals in dealing with
the state and their perceptions of the competencies of management entities. The restoshg of tr
between the state and community involves a series of positive interactions and opportunities for
meaningful collaboration over time, ensuring that the promises made are kept. In their study,
OrdofiezGauger et al., 2018, found that the level of trusthi@ implementing entity strongly
correlated with | ocal satisfaction in the MPA
challenges for future conservation initiatives. Insight fronpm rangersf RiaLagartos reveals
the difficulties ¢ overcoming local skepticism and distrust:
It was hard to work with the community at first, when new protection rules were
established regarding the reserve, people were untrusting of us. It was a little hard
for them to accept utcdsdike theytadibeer using stheedét us e
generations before the Loeatpeoplechavanosvs a fApr o
adapted to the reserveds new regulations, |
and it wasnoO6t easy f oinning.hleemlearned taurepdre r st and

when they see someone breaking protection rules such as sea turtle poaching or
i ¢ u e endemic planiFigure 7.4) grabbing/extractior(Park Ranger 2, August

2018).

5 years ago, peopl e stil protettiodontBetresdrve.st en t o
But around 23 years from now, people started working alongside us, even reaching

to us to ask where they could go if they r

harm areas of the reser{feark Ranger 1, August 2018).
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While the building of trust can be time consuming and requiring long hours of on groundwork to
establish community and stakeholder relationships, sometimes delaying conservation targets or
deadl i nes, it ([ i ntegr al t ®u ctchees sfioovfer MP As .s
management schemes that work to build stakeholder trust, with integration of local inputs for
aspects such adPA boundaries, access and user rights, as explored in the Literature Review

are offered as an alternative to the convemti@pproach of governance (Sowman and Sunde,

2018). An emerging form of governance;management has been prdigethe literature,

Figure 7.4 The "cuca" plant, endemic to the region and
protected under Mexican lawAccording to respondents
adult cuca plants can fetch up to $3W0 MXN ($1,500 USD

on the black market (photograph by author)

particularly in the c dessandiag of shidlAraspoasss taiMPAS iIgr e at
required, given they are often met with resi st
for system reorganization and recommend boftpmcomanagement schemes as a priority

strategy to strengthen adaptigea p a ¢LopeaAngarita et al., 2014)lt entails strengthened
communitygovernment collaboration and the buildild community capacity through the
reinforcement oflocal knowledge. When doneor r ect | vy, Afalternative s
traditional topdown approach, such as-omnagement of natural resources in MPi#ss/e been
demonstrated to be a moedfective way of dealing with the challenge of conserving marine

bi odi v(ebpezAngayitd et al., 2014)More sgecifically, the application of an SES lens to
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co-management will allow for a greater understanding and prioritization of the social and
ecological dimensions of MPAs to improve overall effectivendsdeill et al., 2018, have found
strong evidence for theorrelations between the social and ecological performance of MPAs,
emphasizing the significance of social aspects in the achievement of ecological objectives. As
MPAs manage societal access to natural resources, an SES approach is therefore cigteal, ach
through periodic monitoring of both ecological and social indicators, identification of major
drivers of change, and increased community involvement. The following segment explores
suggestions made by residentRad Lagartos to increase the partiation of their community in

the reserve to achieve the-cmnagement approach.

7.1.3 Community Involvement

The previous analysis revealddtthe governance of MPAs and coastal resource management is
theoretically enhanced overall with the inclusion of community insights. However, the process by
which local perceptions are integrated is much more complex in reality, intricated by varying social

di fferences, political wills and personal I nt
would be bettered with the integration of local inputs, 62% believedhkaiommunity could

provide a positive contribution. There were arguments that comrhup i nwveoluldube betien A

for the reserve because we would be better pr
(Housewife2, June 2018 a n dt hteh artesfner ve woul d b4 Juned?0l8 moni t
Increased participation would ertai t @varyone iwould then understand the importance to
protect the fee8sJaly 2080 a(nHlo utsheawti fiever yone <coul d
vi ewo J10FRurne BO4@ It is the hope of some that collaboration with the authorities will

all owr Aiopinions to R2Jugads i dededb elWeli Isiheeihn goou
(Restaurant WorkeR, June 2018 . It woul d also enabl e peopl e
aut horities and this woulld Juye26l® Hawewr,33%@af e | o b
respondents stated a scenario where the reserve was solely cormmamatyed would be
ineffective as fipeople would do as theyW pleas
July 2018 and that fnAeveryone woaltldds hbaevset @ Jyud of uf seerwe
20138.
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Some noted that lack of interest or will, or the prioritization of financial resources would
overshadow conservation initiatives:
|l dondt think it would be better because m
money source, they wouldnot be interested

are not prepared to take care of it with the information we Kdetel OwneB, July
2018.

I dondt think it would be best because ma
They donét respect natur al resources. As |
source of profit, they will continue to exploit(lousewife3, June 2018

I donot think that woul d be best for t he
responsibility, nor a commitmefrom the community membe(siousewifell, July
2018.
Such statements highlight some of the potential shortcomings efreaeagement approach as
conflicting opinions and personal interests may stand in the way of realizing social and ecological
objectivegKellert et al, 2000) Ideal in theory, the application of-tcoanagement sometimes falls
short due to complex goals and interests, and challendles reconciliation of conservation and
socioeconomic development goals, rendering its implementation difficult. It highlights the issue
of Afitragedy of the commons, 0 frequently <citec
wherein individual resoge users who act independently in their-gaiérest equally deplete the
resource as much as possible, leaving the overall communal wellbeing in a worgdastiite
1968) While studies have been since conducted to contest the theory, it is believed that the
instatement of common incentives and local cust@@eskes, 1985)and reciprocity and high
levels of cooperation between government and community stakehMiéirski et al, 2002)

may work to avoid suta scenario.

In addition, it was the opinion of some interview respondents that community members lacked the
apposite technical expertise to solely managetees e r v e ewk doenat haveuhe tools,nor i
knowledge to take actions and decider t he reser ve. For that we r
(Tour Guide 9, July 2018. They asserted that a management scheme in which community
member s wer e i nvalyiVseldctedvpraple tomwur cokmunify were trained

and educated abotitereservé ( Fi s hi ng C ol July 20a8t Thiy highlights sdme r

of the commorcharacteristics of successfulomnagement instances such as knowledge sharing,

co-production and bridgingBerkes, 2009) As local peoples sometimes do not have the apt
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technical background to carry out the conservation measures required for the MPA, a management
structure that is solely communitye d woul d be ineffective. As sul
areontherigt track for the reserveds governance, b
(Fisher 22, July 2018ontrarily, local peoples often have generations of traditional knowledge
systems built regarding the surrounding ecology, which are invaluakbletdive conservation

but may go largely unnoticed in an exclusively statestructure. As such, bridging organizations

and knowledge types are key enablers of effectivenanagement.

Finally, to understand the contrasting viewpoint, parallel questizere also posed to tipark
rangerghat were interviewed, querying the extent of community involvement in management and
whether or not it would better conservation and wellbeing. One of the park rangers interviewed
agreed that the contribution of losdlas made conservation efforts more effective:
100% yes. Because no matter how small or big our park rangers team is, we will
always be dependent on the participation of the community. People of the community
currently help me because they have understibadl the protection of natural
resources is for their own benefit. Now when they see something odd, they notify
me. Community members now pass on to others the information we (park rangers)
gave them, and thankfully, when they see any kind of-litéakirg/irregularity

towards flamingos, sea turtles, and/or mangroves, they immediately report it to us
(Park Ranger 2, August 2018)

However, while there is a degree of local inclusion, another insight highlights that greater effort to
involve the community isequired, testifying that:

Only a few members of the community are involved. CONAiE SEMARNAT

are the ones who run the reserve and protect it. The community still needs training

on laws and decisions that are good for the reserve. Why are not monbears of

the community involved? Because they lack knowledge and environmental

awareness. They need to learn how to protect their resqr@dgsRanger 1, August

2018.
Perceptions like these highlight the need to increase information sharing andratilbeidbetween
community members and authorities such that local peoples are able to become active members of
the management process and park rangers benefit from the knowledge of the community. This
would also build trust between parties ahscreditthe notion that authorities are not personally

vested or too far removed.
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This analysis reveals while there are many social complexities that must be traversed and overcome
before its implementation, a successfukncanagement approach will improve communit
wellbeing and the conservation objectives of an MPA. In effect, addressing the needs of the
community and the influence of soe@gonomic and cultural factors is known to be critical to the
success of MPAs, and communities are generally more receptigenservation once their

primary socieeconomic concerns are considefdthngubhai et al., 2015While lengthy, a

effective consultation process enables autiesrito comprehend, for instance, certain aspects of

the local ecology that would otherwise go unnoticed, while fostering their trust with the
community. It i s asserted in previous studies
and maintenancef marine protected areas are likely to have significant levels of local ecological
knowledge and this local knowledge can provide a valuable source of evidence and information
for protected areaqGallacher et al., 2016)-urthermore, mistrust of authorities responsible for
management, poor communication, and unmet expectations, suggestitgre to understand

local perceptions are significant issues in the realm of protected area management that need to be
addressedMcClanahanet al., 2005) This is likely to result in an absence of support, poor
compliance, rejection of regulatiorsnd failure to meet management goals. Management
personnel taking on a more active approach to integrate, build trust and educate local peoples will
in turn improve community relations and conservation through strategies such as monitoring and
citizen resarch(McNeill etal,2018) As a community member put it
ofthereservb e cause we gr e w4uyy2008 The subseqaent(afalysss isextion

wi || review obstacl es preventing the full i

management, as perceived by locals.

7.1.4 Participation Obstacles

While comanagement is ideal in theory, there are many hurdles that must first be overcome before

its effective implementation. As previously discussed, the presence of social complexities and
varying interests make the establishment of -anemagement seime difficult. However, when

done successfully, emanagement is known to yield positive results both for conservation and
community wellbeing. Community membersRifaLagartos were asked what they believed to be
hinders preventing the full involvement 6fhe communi ty in the reser

governance, and if there were any methods to facilitate better engagement. 27% of respondents
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stat ed t h antintefesis| notfcaringeenoagh if they happened to see their own ideas or
interests compmi s e d, then they would stop hel ping/ wo
(Housewifell, July2013 acted as the major barrier to com
|l ack of mot i23,altlyi 200 a(nkli sihpeerop | e ds dal grdupsy enc e s
friends, f amb Jupe®201BwEre cited asaiheralasies When interviewedpark

rangersal so tended to agree t hdPark RamgerleAugust 2048) i c o n {
bet ween themsel ves and munityanermberp rreedpnscescen@en d t h a
education. Ahinderist o | et peopl e do as t hePyviopd studiese wi t
showcase the muifaceted nature and difficulty of executing-e@nagemenrbased approaches

in,Abl endi ng o fand sometinhes interr@mttomabimeaests and institutions, as well as
reconciling multiple and sometimes conflicting objectives. By contrast, state management of
natur al resourceseéeis of t(i€etert2@G08) Althaughrepslinicateat e d a
than cemanagement governanstatebased models rarely acquire the social acceptability of the
community and report higher incidences of fwmmpliance, hindering their effectivend§saga

and Jesus, 2008)Otherresearch on emanagement of natural resources offers resolutions to
surmount the issues of conflicting personal interests and indifference through the process of social
learning, defined as the enhancement of knowledge, awareness and skills througbr el

l earning, thinking, di scussi ng anadnanagemmentng t o
initiativesd (Nayakand Armitage, 2018; Schusler et al., 2Q00Social learning can work to bring

together diverse perspectives and experiences, allegliitzrences,and establish common

grounds for collaborative action beyond the individual. Techniques to promote social learning
include deliberation on part dfie authorities to communicate and interact with the community
through public meetings and dispute resolution platforms. The instatement of mandatory
participation may work to instill a sense of importance on the matters at hand and encourage
partakers oce the discussions commencelith successful facilitation,opportunities for
collaborative discussion will allow members to realize the public values they jointly share about

their community that go beyond their narrower saférests, and possibly defig@als of their

own voluntary actions towards a common purp8&ssponses of participants reveal that voluntary
conservation campaigns led by the communityRila Lagartos have already been initiated,
fiCleaning campaigns to pick up trash from streets abhtigpareas began 2 years ago, this initiative

was born out of peopleds interest, not govern
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labour days for trash cleanup Vi¢e-Mayor 1, July 2018 Moreover, elationships that are built

through cemanagenent enhancthe capacity for joint actions as new networks are developed and
adversaries are overcome through greater considemtion ot her.sd concerns

Il n addition, soci al |l earning al so evolves the
knowledge is necessary for sound natural resource management but is not sufficient. Determining
management goals also requires knowledge that reflects public values, providing purpose and
guidance for policy and acti-ionérastd bgpnfioeeog
othersd interests ar eSclusler ¢t alg POD3IFunthernere, ssgcialo ne 6 s
learning may counteract other barriers brought forth by the resideRfa bfigartos, namely that

there is Anot c¢clear communication betwé&en mem
July 2018 and fAl ack of knowl edge/ i nformation to
resourcesépeople dondét theaver apheer Isyufrfdmncitemd rken
Worker5, June 2018 In creating an environment for enhanced collaborative learning, government
authorities and community members will be able to work with one another towards common goals.
Community members agréeeh at fiwe need more training, SO0 W¢
the reservebds r ers3plunec2elsto fac{litRte beiter engagements di lecal

peoples in reserve management.

However, attempts to engage with the community often failhag telayed in language too

difficult for local peoples to understand, losing their interest. A local perspective offers the

following suggestion to overcome this hurdle:

Talks and trainings are very important, and we need them for all ages beaahse

generation neexh different learning method that works best for them. When sharing

information about the reservé is important to keep in mind that predominant

audience, they are speaking to only have elementary school level education. So, they

have to talk to them in a way they would understand. We are truly privileged to live

next to these resources, | hope most of the community can agree to this and see their

importancg Tour Guidel4, July 2018
Finally, highlighting some of the drawbackssot at e management, it was s
folow-up i nconsistency of rules/norms between di
Worker 2, July 2018 also acted as hindrances to effect
insufficient poltics and strategies, there is bad administration from funds and/or resources. If this

wasnot an issue, mor e peopl H, JuwwadlRdStatgbased i nv o |
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management schemes often run at the whim of the political affiliations in society, with years of
conservation efforts sometimes becoming undone if it conflicts with the interests of the current
political party(SchaferandBell, 2002) A co-management approach would allow for a gneate
investment of local interest in MPA management, with the potential that coastal resources are
safeguarded despite a change in the nationods
correctly, the cananagement approach to MPA governance has thetbtermeet conservation

objectives while simultaneously enhancing community wellbeing.

7.2 Conclusionand Chapter Summary

Through information collected from the members of Ria Lagartos community, the final
analysis chapter sought to understand ifeased community involvement in MPA governance
could better conservation while concurrently improving wellbeing. It was found that an MPA
approach that takes 1into account the surroun
increased community buw, a significant finding for coastal resource managers and conservation
planners. The perceptions of local stakeholders can prove to be an important indication of the
success of MPAs and should be given equal weight as its ecological considerations. Research
frequently points to social aspects as the main indicators oftéwmgMPA success. Governance

that solely characterizes MPAs on the basis of their ecology fails to consider its social impacts on
coastal communities, as is commonly the case with-Edigovernance approaches. While more
complex to implement, emanaged MPAs establish greater community support, empowerment,
trust in management personnel, and willingness to participate. Community insights can provide
invaluable knowledge and opportunities improvement for marine resource management that
would otherwise go unnoticed in a stégéd approachTo meet both ecological and social goals,
MPA design principles should therefore thoroughly integrate community percepti@uklition,

local percepons can better respondgocial and environmental changegh as those brought on

by the sea cucumber fishery or tourism industry in the case of the RLBR. Literature has repeatedly
proven the effectiveness of MPAs in dealing of challengasaine conservation and change.
Increased community involvement further enhances the ability of MPAs through greater
complianceandlocal buyin. Integrating local perspectives is beneficial for dealing with change

as by living and working in the resenemmmunity members are better able to and more quickly
recognize the changes taking place and provide helpful insights on how to combaSdicem.
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local knowledge systenmay work to improve the lonterm operation of the MPAnvolvement

can also increaseellbeing as the community feels empowered and encouraged as their viewpoints
are genuinelyintegrated.The final chapter of the thesis provides a summary of the concepts
covered in the research and proposes next steps for future research in the real of M

governance.
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CHAPTER EIGHT : CONCLUSION

Thischapter summarizes the key insights of the thesis, findings, policy contributions and directions
for future research areas. It commences bgxamining the three objectives of the research and
consolidating the key concepts from the three analysis alsafite. Chapter &). Important
insights from the three research areas (i.e. SERSs, MPAs and communltgivg)las delineated

in the Literature Review (Chapter 2) are also assessed. Lastly, the most significant theoretical and
applied contributions thiavere derived are used to pave the way forward for potential routes of
future research. The findings of this thesis have the prospective to create important and novel
opportunities towards a conceptual understanding in the realm of MPA governance.

8.1Thesis Summary

The thesis explored extensive and rapid changiisting marine and coastal communities
contextualized by SSFs around the world. In greater detail, the study involved an analysis of: 1)

the nature of environmental and social change tgiiace in the research area; 2) local attitudes,

values, emotions and beliefs as they relate tvR& governance in light of the ongoing processes

of change; and 3) increasing community involvemen¥ilPA governance to better respond to

change and impravcommunity wellbeing. The methodology (Chapter 4) entailed a preliminary
literature review, participant observation and scoping, stmctured interviews, focus groups

and a survey. It is widely known t hmilionsigl obal
empl oy more than 90% of the worl dodos capture f
t han half of gl obal |l andingsé(they) pl ay a |
I i v el i(Kittmgedes a., 2014)Combinations of changes driven bymaninduced factors

such as climate change, labdsed pollution and overexploitation have led to extensive ecological,
economic and social impacts on fisheries resources and risk the livelihood, food security and
culture of such communitigsd 6 Ar me n g o |. The taseatudy of thiz thelfiBhapter 3),

the RLBR in Mexico, is a prime example of an SSF community undergoing significant changes

and located within the boundaries of a marine reserve. In the RLBR, change is largely
characterized by Al ocal t hr edauulserabdity to wheedel as
pressureséFor exampl e, emerging gl obal mar ket

export, resulting in increased vulnerability of SSF to drastic price changes driven by international
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mar ket d(Kittingeneét al.s2014)The onset of the sea cucumber fishery driven by Asian
demand and the rising tourism industry, as analyzed in Chapter 5, have largely altered the socio
economic and ecological dynamic of tRéa Lagartos communityResearch Objective 1). To
better meettheehl | enges of change and protect marine
are focusing on understanding linkages between social and ecological dy&awiien referred

to as linked or coupled sociatological system8 and how these dynamics affébe potential

for s u st &ittimger bet &l.j 20949 Such coupled SESs in the context of coastal
communities was explored in the Literature Review (Chapter 2) and the first analysis chapter
(Chapter 5). The application of an SES and community wellbeing ptratelens toMPA
governance allowed to uncover the challenges and opportunities of SSF communities like those in
the RLBR. It was significant for the understanding of the t@ifle involved in community

wellbeing and ecological conservation in a Mexican context.

In addtion, a global network of MPAs has been established to combat agaimsatineissues
(Crawford et al., 2006)As of 2019, there are 14,880 established MPAsrad the worldIUCN
Protected Planet, 2019)Vhile MPAs have a proven capability for ecological conservation, they
often fail to consider the social context and aretegkaithout consulting and accounting for the
wellbeing of communities located in the vicinity of where they iarplemented(Bennet and
Dearden, 2014MPAs often fail or perform poorly due to a lack of or ineffective local inclusion,

and socieeconomic &ctors have been found to be the determinants of MPA success or failure.
The involvement of local communities can work to greatly enhance the management effectiveness
of natural resourcgd/cClanahan et al2005) It is argued thatif MP As ar e embedded
larger ecological, social, and political context of the coastehn areas of which they are a part.
Therefore, it is important to see MPAs in the overall picture of marine conservation, and of coastal
livelihood (McClanahan et gl.2005) While the structure of the RLBR, like most Mexican
MPAs, is conventional and tegown (Chapter 3), this research sought to understand the
implications of a diversity of community perceptions in relation to the Mifdhthe processes of
change (Research Objective 2) to incorporate a more commntggrated approach for the
governance of the reserve (Research Objective 3). The findings of the thesis recommend that
MPAs implemented with due consideration to communéycpptions are often more effective

and have higher rates of compliance, becoming better equipped to handle the ongoing processes

of rapid and abrupt environmental and social changes.
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8.2Policy Implications and Future Research

The significance of this reaech lies in its ambition to incorporate community knowledge and
perceptions into MPA governance and add to the ongoing processes of achieving coastal
sustainability. For the research community, this has-teng implications for the policy
framework andimplementation of MPAs to better incorporate local communities in-a co
management approach as a tool to addsessatecological changen coastal and marine
ecosystems. The insights attained can help to facilitate and develop an MPA model more inclusive
of all stakeholders in an SSF perspective. Furthermore, the findings can be presented in academic
exchanges and Compmhansivwe Reskarclafer the Rlanning of New Management
Measured-isheries that Allow the Sustainable Fishing of Sea Cucumber oruttegdnCo ast 0
led by the Multidisciplinary Unit of Teaching and Sisal Research of the National University
AutonomousofMexico and t he @ TWaldBnaligcalk BishérigsrCongreds b ot h
of which the author was in attendance in Merida, Mexico (June 2018) and Chiang Mai, Thailand
(October 2018) respectively. Such platforms provide optimal opportunities of linkagesehetw
various academic sectors through the dissemination of scientific research. Mofeovee
industry, it is hoped that the research obtained will support potential future policy that will improve
the function of MPAs, leading to greater spillover effend fish catchand thus greater economic
return (Fox et al., 2014) For society as a whole, a better MPA governasitacture and
understanding local perceptions will enable for better relationships between the local peoples and
government administrators, improving overall compliance and effectiveness of thdiMBdns

of theoretical implications, this reseamimtiibutes to fulfilling the aforementioned gap of linking
change in coastal environments with MPA governance and examining the influence of MPAs on

community wellbeing.

It has been found thajreater inclusion of local stakeholders increases complianceMiAth

regul ations as fAcompliance | evels perceived b
had been involved inthe decistoma ki ng pr ocess t h &eClavdhanretal.,t hey
2005) In addition, cemanaged governanteas been found to be more r
combination of f or mal Il nstitutional structur
communitybased networks of diverse actardras shown potential as a means of effectively

tackling some of thenost complex challenges associated with both pandemics and natural
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resource us gEriksson et al., 2015As MPAs are being used more recurrently in marine
conservation, consideration of both their ecological and social facets is imperative in improving

their ability to conserveceanic resources and provide benefits to local communities. It was found

that the success of MPAs can be enhanced through increasing local community involvement and

a diversity of |l ocal experiences e a&mrieservesh t he
participation is inherent to the concept, and there are successful examples of collaboration between
stakeholders to address soci al and environmen
concept of UNESCO Biosphere Reserves. Thesgves represent the interdependence of society

and n@hnaindieeedal.,, 2013Comanagement i s defined as, @t he
rights and duties between the primary stakeholders, in particular, local communltiee aation

state; a decentralized approach to decisnaking that involves the local users in the decision

making process as equals with the nagoh a(Alexander et al., 2015; Carlssamd Berkes,

2005) A comanagement approach towald®A governance is based on the premise that those

who live adjacent to and directly use natural resources are more knowledgeable about and
motivated i n t heir pr ot e-@ndcoatrol. kindC of ntpsaurcat i v e |
management is a poor fit for ecologa | u n c (€arlssanand Beykas, 2005) Stateled
initiatives have 0 feeondmie dndutwal rigescobregsourcdependerite s o c
communitieséFailure to recognise and take acc
legitimacy of MPAs and curtails the achievement of management objedtlewe <t al, 2013)

|t i s ar glt-stakehdlderaenvironnfemtal management and governance processes are
esential torealize social and ecological outcomdPlummer et al., 2037 Furthermore, the

fireasons for stakeholder participation hganed importance with the growing perception that
ecosystems and societies are interdependent, formingismubdgical systems that are complex,
adaptive, and nested acrassles (Schultzet al.,2011) The results of this worlndicated that

local inhabitants are crucial to creating successful MPAs as they can propose better management
strategies based on the knowledge of their local area.

A co-managed MPA governance framework is successful if the different stakeholders, the way
wherebythey communicate with one another and the capacity to which they participate is
discerned early in the planning process. Earlier engagement and consultation have been found to
lead to more support for MPA creation and secure political will anéirb(@hristie et al., 2017)

Stakeholder integration should occur throughout the duration of the MPA processes, from the
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design of the site, to impieentation and the development of management megddic€anahan
etal,2005) It i s ar g4imandgerhentastexertised through otganized stakeholder
partnerships, the prienplementation process would be about prepamngand the actual building

of, such partnerships like identifying and forming egreups who can move the process forward
unt il t he de c(Chasenpagdeandalen®ft, 20A7)Tdea initial phases would be
characterized by informal and rapport building conversations, leading to more formal proceedings.
Sometimes the involvement of external or international agencies, if trusted by the community, can
serve as a significant pathway for the conceptualizatianafmanaged approach. However, if
there is distrust of such parties, it may act as a hindrance. Relational wellbeing can help steer a co
managed governance scheme as social connectivity can identify gaps in the community and a
means to bridge those gapsewed from the perspective of regional and national governance, it
can highlight opportunities for mulstakeholder collaboration through state representation and

synergies. The role of government should not be downplayed in the implementation of co

mang e ment as it requires for mal regul ation and
accommodateecmanagement i s somet hi fChuehpagdéanddentdfty t h e
2007) It i s ihtakgsutwodpartied ta haye -odanagement, and the government is a

crucial partner. If cananagement initiatives are to be successful, basic issues of government
legislation and policy to establish supportive legal rights and authority frameworks must be
addr e Peneebyand Berkes, 1997) This entails the establishment of a government
administrative structure and enabling legislative environment set up for the purposes of sustaining

and overseeing lat level fisheries management.

As is in the case of the RLBR, managers are often skeptical about natural resource management
that is solely at the | ocal | evel -Howentiheo it he
part of the fishers, and the abjliof fishers to organize themselves to manage for-teng

sust ai n(RomerdyiartdyBeérkes, 1997) However, the knowledge held by fishers,
accumulated and culturally transreif has the potential to be extremely relevant for marine
resource management and complement scientific knowl@igsius et al., 1998; Schusler et al.,

2003) It has been found that Adin al/l MPAs, ther
ecological data with peoplerientated information: about the human values and goals that relate

to the area, about hi st or i c @icClaaanah etcal, 2008) n t h u
Pomeroy and Berkes, 1997, Cc o nt elsetweenh suahtlocal A i n d e
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knowledge and scientific knowledge that makesrmamagement stronger than either community
based management or gover nment management . 0O
management functions that can be enhanced through the joomt etlocal users and government
managers, including: data gathering, logistical decisions such as who can harvest and when,
allocation decisions, protection of resources from environmental damage, enforcement of
regulations, enhancement of letegm planimg, and inclusive decisiemaking. Salas et al., 2015,

al so contend that, #Afishers knowledge can mat
that, if taken into account it can improve information for decision makers in charge of fisheries

managemet and conservation programs, that <coul d

Concurrently, fAon their own and without finani
human resources and funds that would facilitate management. More importacty, lo
communities do not have legal authority to manage the marine reserve without the endorsement
and authorizati on (€Chuenpagdeeheeal., r2008) s urherrampuech thas, 0
Amanagement processes can be improved by maki
of multiple perspectives and a broad range of ecological letgel and understanding, including

t hose of resource user communit i e(€algsonne y) h a\
Berkes, 2005)Knowledge sharing and social learning can work to bridge community members

and management authorities, build trust and improve coordinéfitexander et al., 2016;

Armitage et al., 2008; Onaii et al., 2013; Plummer et al., 2017; Schusler et al., 20013)
argued thatmdsagemsrstf uls cad knowl edge partnerst
indigenous knowledge requires, not a synthesis of the two kinds of knowledge, buitgriaabil

devel op mutual (Berkess3®@rt and trusto

In addition, government cannot simply call for more community involvement, but also establish
the legal rights that appropriately devolves authdi@gwn et al., 2013)A platform must be
provided for community members to have access to government officials and information, and
express their concerns without the fear of intirtimta(Elliott et al., 2001; Plummer et al., 2017)

Such platforms include workshops, trainings andtmgs to exchange information and consult

with and educate the commun(tgittinger et al., 2014)Longterm education and communication

in particular are considered fNHaspects of key
must continue into the implemernitat period. If the stakeholders are wieiformed and can see
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clear benefits from the exi st encdMcGldnahamet MP A t
al., 2005) Moreover, the role of government and institutions imm@nagemset is largely based

on the creation of legitimacy for local organizations and institutions to succeed, and defining power
sharing and decisiemaking arrangemenfdeach etal.,, 1999) It i s argued that
legal and institutional framework facilitates the emergence emapagenent, because it
contributes to clarify and | e(@ddaAmmeareg @lr optera
This entails clearly establishing the powers and responsibilities entrusted to the community,
penalties for when power is abused and responsibilities unfulfilled, and a confotities

mechanism in the case of disagreenm(&ilert, 2000) I n contrast, Al ack o
institutional linkages and flexible muliével governance systems may hamper both the adaptive
management of communityased marine resource management and the successful integration of

communitybased managementnt o wi der (FbtseAtald 2040) gn o

Specifically in the Mexican <case,ned@ntleogstas| at i ¢
resources is stildl highly fragmented, overl a
(Havard et al., 2015)n some cases, laws and policies may need to be restructured or new policies
developed to facilitate and legitimize -omanagemeniSchultz et al., 2011)For instance,

examples of successful-tmanagement in Canada are based around legal instruments such as land
claims that Aprovide | egally def-afeaud mmsngage me
in other kinds of cona n a g e me nt  a(Armitage g260%;eonergnd Berkes, 1997)

Ot her examples of i nstr ume ningsgreements spalliieg oit the r ma |
sharing of power between t hegarlSsbrandRerkesn205). gr oup s
Enf orcement of such instruments is also i mpo
communitybased resources management initiatives is often blamed on the lack of effective
enf or c E€rawford a al., 2004; Elliott2001) Enforcement includes active surveillance

efforts, patrolling and apprehending offenders through the justice system. Formal enforcement
measures led by a centralized police force and patrols can be complimented with informal, less
costly systemswvherein locals internalize costs, allowing benefits to accrue primarily to the
community (Crawford et al., 2004). Thus, the establishment of administrative and policy structures
outlining the legal status, rights and authorities, and their committedcenfent, is imperative

for successful conanagementactors that should be incorporated to achieve more effective MPA

management include greater coordination amongst government bodies, improved transparency
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through annual reports and management documbatsate publicly available and subject to
external audits and revieBennettandDearden, 2014)and the stringent requirement of a robust

managerant plan for each MPA.

Strong and enabling legislation is critical to successful MPA operation, and as such, MPA
governance in Mexico must overcome the evident jurisdictional complexities in its legislative and
institutional structure. These obstacles currently impede bothenasirservation and community

wel |l being. Ot her solutions include: ifthe sett
coordinating commissions, cooperation protocols, joint policy statements, prearranged agreements
between various government ddgpane nt s and ot her stakehol ders,
(Jessen et al., 201 Mlowever, funding of government agencies is often the deciding factor for
management priorities, determined through political and administrative processes. As such, strong

political will and support in favour of MPAs itical (Jessen et al., 2017)

Finally, the conceptual framework created for this research has the potential to be applied to other
studies in the realm of social and ecological change, community wellbeing and protected area
governance, both in a marine and terrestrial setting. Particularlyder oommunities suffering

from the impacts of overexploited sea cucumber fishing brought on by Asian demand, including
Madagascar, South Africa and 70 other coasiahtriesaround the worldBennett and Basurto,

2018) this research can provide novel insights for management amdehete. It illustrates and
bridges the linkages between key concepts of marine natural resource management in cohesion

and highlights the complexities within which it is embedded.

Future research not addressed in this thesis includepréuotical formulation of measures,
mechanisms and consultation tools to overcome batrriers to local participadl®Aigovernance.

This can be achieved through strengthening networks of government bodies, local communities,
nongovernment organizations and academic tustins. In this study, some respondents
indicated to an interest of the community receiving the results of and benefitting from research

s uc h aSudeantk and qutsidiers that have information about the reserve should ghthre it

us. We have the experience, but they have knowledde e can | earn from each
to see students like you interestedhe reserve and | strongly encourage you to keep studying

As aforementioned, the researcher hopes to share the ostobher study with the communities

of the RLBRIin their local language of Spanish.
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Waterrelated issues such as the governance of the marine environment exist in an inherent nexus
and a plethora of issues that should not be divulged or studied in solaWhen designed
effectively, MPAs have the potential to conserve the marine environment and protect biodiversity,
while simultaneously contributing positively to social and economic development in nearby
communities if local development considerations #aken into account. The creation and
establishment of MPAs provides a formidable defense against ecological degradation, but its
operation must consider social aspects for {mmm viability, so that they are both biological and

social successes. Onlgt s wi | | ensure the preservation an

environmenfor generations to come
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APPENDIX AT SEMI-STRUCTURED INTERVIEW GUIDE

*Community Member Version

General Rapport Questions

1. Please tell me about yourself
1 ExT home community, occupation, role in fishing cooperative (if applicable)

2. How long have you lived in the community?

RESEARCH OBJECTIVE 1

3. What social and/or envirorental changes have you seen occurring in your region since the start
of the reserve?
1 What do you think is causing these changes to occur?

4. What is the duration of change?

5. What is the extent of the impacts caused by the changes identified in quedispatit? scalé
local: Rio Lagartos Municipality, regionalucatanState or national: Mexico)

6. The changes that you mentioned previously, how have they impacted your community? (In terms
of wellbeing, livelihood, coastal resource use, sense of place, social and cultural identity, etc) if
any? Please describe them.

7. Do you derive your livelihood fim the reserve?
9 If so, how is your income impacted by it?
91 If you are a fisher: What species do you fish? What techniques do you use while fishing?
1 Have you seen a change (increase/decrease) in the types of species that you fish over the
years?

RESEARCH OBJECTIVE 2

8. What points of your community give you a good quality of life and make it betisitat
contributes to this?

9. What can you tell me abbtheRialLagartos Biosphere Reserve?
f How do you define a fAbiosphere reserve?o
1 Whatis your relationship with the reserve?
1 Are you involved in any way in its management/conservation? If yes, what types of
activities are you usually involved in?
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10.Doyout hi nk the presence of the reserve has adde
wellbeing? If yes, in what ways? Think of the ways that the reserve influences your quality of
|l ife and your communityoés wel | bhese cap be(ldsare i t i v e
activities, livelihood activities, but also values such as sense of place
9 Are there are any traetfs in your livelihood, leisure, etc, due to the reserve?
91 Do you think the pros outweigh the cons?

11. Do you think the reserve has bedfeetive in meeting its conservation goals and dealing with
environment and/or social changes occurring in the region? If yes, in what ways? If no, why not?

12. How would things be different (in terms of your livelihood, community wellbeing, personal leisure,
etc) if there was no reserve?

13.How has the government or other organizations
and your participation in its amagement/governance/conservation?

RESEARCH OBJECTIVE 3

14. Do you know who makes the decisions concerning the reserve?
1 What are the current rules and regulations that impact the reserve?
1 Do you think the people who make decisions about the governance efsteer do it
effectively? Why or why not?

151 f you could change one thing about the reser:
wellbeing, meet conservation goals and respond to environmental and social changes (as identified
above), what woulgiou change? Why?

1 What can be changed about the reserve to prevent environment and/or social changes from
occurring, and lessen impact on the community?
1  What do you think would be the best way to facilitate this change?

"y

16. If the community was a partoite r eser veds management (i f not
would contribute (i.e rule and decisiomaking, monitoring, resources assessment, etc)?
1 Would the reserve and community be better able to respond to social and environmental
change?

17. What fadors, if any, do you think are stopping/preventing, the full participation of the community
in the management and governance of the reserve?

T Are there better ways to enhance or facilit

18. Is there anything else you woulddiko tell me?
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*Government Workelersion

General Rapport Questions

1. Please tell me about yourself
1 Exi home community, occupation, etc

2. How long have you worked in your current position?

RESEARCH OBJECTIVE 1

3. What social and/or environmental changes have you seen happening in the region since when the
reserve was created?
1 What do you think is causing these changes to occur?

4. What is the duration of change?

5. Whatis the extent of the impact? (spatial scleali RioLagartos, regionalYucatanor national
- Mexico level)

6. The changes that you mentioned previously, how have they impacted the community in which you
do your work? (In terms of community wellbeing, livelihood, coastal resource use, sense of place,
social and cultural identity, etc) if any? Please describe them.

7. Do you derive your livelihood from the reserve?
9 If so, how is your income impacted by it?

RESEARCH OBJECTIVE 2

8. What points of your community give you a good quality of life and make it better? What contributes
to this?

9. What can you tell me about tRdaLagartos Biosphere Reserve?
T How do you define a fAbiosphere reserve?o
1 Whatis your relationship with the reserve?
1 How is your work involved in its management/conservation (if at all)? What types of
activities are you usually involved in?
1 What types bspecies do you usually see around the reserve in your work? Have they
changed over time?

10.Do you think the presence of the reserve has
wellbeing? If yes, in what ways? Think of the ways that theeserve influences your quality of
l'ife and your communityobés well being (Positive
activities, livelihood activities, but also values such as sense of place
9 Are there are any trad#fs in your livelihood, leisure, etc, due to the reserve?
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91 Do you think the pros outweigh the cons?

11. Do you think the reserve has been effective in meeting its conservation goals and dealing with
environment and/or social changesarring in the region? If yes, in what ways? If no, why not?

12. How would things be different (in terms of your livelihood, community wellbeing, personal leisure,
etc) if there was no reserve?

RESEARCH OBJECTIVE 3

13. What are the current rules and regulatitireg impact the reserve?

14.1f you could change one thing about the reser:
wellbeing, meet conservation goals and respond to environmental and social changes (as identified
above), what would you change? Why?
1 What can be changed about the reserve to prevent environment and/or social changes from
occurring, and lessen impact on the community?
1 What do you think would be the best way to facilitate this change?

15. Are community members involved in the managemgovernance or conservation of the reserve?

1 YES- If community members are involved in the management/governance/conservation,
do you think their involvement makes it more effective? If yes, in what ways?

I. Imagine a scenario where community members wetéwolved in the
management/governance/conservation of the reserve. How would the
surrounding region be different in dealing with environmental and social
changes?

1 NO - If community members are not involved in the
management/governance/conservation, how do you think they would contribute (i.e rule
and decisiomaking, monitoring, resources assessment, etc)? Would the reserve and
community be better able to respond to social and environmental change if this were the
case?

16. What factors, if any, do you think are stopping/preventing, the full participation of the community
in the management and governance of the reserve?

T Are there better ways to enhance or facilit

17. Is there anything sk you would like to tell me?
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APPENDIX B T FOCUS GROUP ACTIVITIES GUIDE

Introduction - Thank you for participating in th focus groupOver the pastew weeks, we have

had the opportunity speak to members of the commtimibugh interviews lasting no less than
hourregarding the reserve and we are going to start by summarizing what we have found so far.
Relay results of interviews.

Activitiesi We will now walk you through some participatory activities to better understand your

perception regarding the reserve and its resources. Throughout the discussions, please share your

honest and open thoughts. This information may help in developing suggestidmsaMfthe

r e s e planreng and management can improve the benefits provided to fishers. Remember that
you may withdraw from this activity at any time and that you may choose not to participate in
parts of the activity or discussions if you do not feahtartable. Please also remember that
everything t hatwidesemananonymousand confidentiad r o u p

Focus Group Activity 1 - Listing and Linking / Venrn-Biagramiknowledge MapExercise

1. List the top five environment@ocialchanges you have seen occurring in your community
in the past 2680 years $ERS)

a.
b.

List the top five reasons why you think these changes have been ocadnitegs]

Draw links between the changes and reasons, indicating which changes are caused
by whichconsequences

List the five biggestonsequencegou think these changes have on you and your
community (mpacts)

Draw links between the changes ammhsequencesndicating which changes are
causing whiclconsequences

2. If applicableAsk each group their top of each (change, reasorcansequengeand list
on Bristol board; run through whole activity with new answer

3. List the top five points you think you need fogood quality of life in your community.
a. Of the environmental and social changes, you identified in the previous activities

(or new ones)list the top 5 which you think are having the biggestsequencen

your community wellbeindOR i what points a stopping you from having an
ideal community)

Link the changes to the community wellbeing points, indicating which changes are
impacting which community wellbeing factors.

Focus Group Activity 2 - Mapping Exercise

Please identify on this map areas in the reserve which are most important to you and your
communityds well being (at | east 5) . Pl ease
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different reasons why these areas are important. For example, an ardze raagnomically

valuable because it provides resources and fishing opportunities. Other areas may be socially or
culturally important. You are free to choose any categories you wish. Please use-thaqtest

provided for different categories (eachaolo r epr esents a different c:
to indicate the i mportance of each region you
each sticker. You can use more than 1 category on a region, and you do not need to use all the
categoriesf you do not wish. Are there any questions? Please go ahead with this activity. You

have about 10 minutes.

Follow-up discussion questions:

Thank you for participating in this exercise.
areas that are iportant to you interact with the reserve. | have some questions to ask, but feel free
to discuss amongst yourselves and add anything that you feel is important to discuss.

- Why are these areas important for these reasons?
- How do you think your maps would be different today if there was no reserve?
- Who uses the resource in the different locations?
- Who regulates access to the resources in these locations?
- How do you feel thaeserve has changed your overall quality of life or community
wellbeing as a fisher since it was implemented?
o What do you think is your fishing commuti
with the reserve?

Conclusions

Thank you for taking thertie to speak with me today. | really appreciate your participation in this
exercise. All the information you have disclosed is confidential. If you need to contact me, you
can phone or email me any tingge contact details to the participanEeel freed contact me if

you have questions or if you think of anything else you want me to know.
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APPENDIX C i SURVEY GUIDE

Name of the enumerator:

1. General Demographic Information

1.1 What is your name?

1.2 What community / village do youbelong to?

1.3 What is your educational qualification?

1.4 How many members are there in your family?
1.4.1 Male adults and their educational qualification:
1.4.2 Female adults and their educational qualification:
1.4.3 Male children and if tey are going to school:
1.4.4 Female children and if they are going to school:

2. Determining the nature of changes in the social -ecological system

2.1 For how many years have you / your family been fishing iplace? (Mention number of
years or event)

2.2 Have you observed any changes in the ecological character / subsystem ofglaee?
YES NO

2.2.1 If yes, what are some of tmeportant changes? (List all changes mentioned by the
respondent)

2.2.2 How would you define the changes you have explained above? (Circle all that apply)
1. Sudden / abrupt
2. Dramatic
3. Longterm
4. Significant / substantial
5. Difficult to predict / anticipate
6. Camewithout early warning signals
7. Difficult to reverse
8. Problem in understanding, comprehending, interpret
9. Problem in responding to (not easy to respond)
10. Caused substantial reorganization in the structure, functions and feedbacks of the
ecosystem
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11.Change fromone ecological state to another. If yes, explain what to what.
12.Pose significant challenge to local fisher communities, managers, others

2.3 Have you observed any changes in the social character / subsystem of pihece?
YES NO

2.3.1 If yes, whatr@ some of the important changes? (List all changes mentioned by the
respondent)

2.3.2 How would you define the changes you have explained above? (Circle all that apply)
1. Sudden / abrupt
2. Dramatic
3. Longterm
4. Significant / substantial
5. Difficult to predict / anticipate
6. Came without early warning signals
7. Difficult to reverse
8. Problem in understanding, comprehending, interpret
9. Problem in responding to (not easy to respond)
10. Caused substantial reorganization in the structure, functions and feedbacks bt
social system
11.Change from one social state to another. If yes, explain what to what.
12. Pose significant challenge to local fisher communities, managers, others

3. Differentiating drivers of regime shift
3.1 What are the main natural / ecological facts influencing these changes?

3.1.1 Internally induced / proximate causes (i.e., activities or immediate actions and
conditions at local level):

3.1.2 Externally induced / underlying forces (i.e., fundamental or systemic processes mainly
impacting from national and global levels):

3.2 What are the main social / human factors influencing these changes?

3.2.1 Internally induced / proximate causdge., activities or immediate actions and
conditions at local level):

3.2.2 Externally induced / underlying forces (i.e., fundamental or systemic processes mainly
impacting from national and global levels):

3.3 Are there positive outcomes or impacts resulting from these drivers? If yes, list what
are they?

200



3.4 Are there negative outcomes or impacts resulting from these drivers? If yes, list what
are they?

3.5 Are there specific natural or ecological facts that have directly impacted the social
system?

3.6 Are there specific social or human factors that have directly impacted the ecological
system?

3.7 Have some of these factors acted together to create an impact?
4. Levels and scales of occurrence and intervention

4.1 Can you identify some of the important parts (components) of the social system that
were impacted or changed first? What are they and time period of when they changed or
impacted.

4.2 Can you identify some of the important parts (coponents) of the ecological system
that were impacted or changed first? What are they and time period of when they changed
or impacted.

4.3 What parts (components) of the ecological system do you think are currently
vulnerable and likely suffer adverseinpacts or go through significant changes in the near
future?

4.4 What parts (components) of the social system do you think are currently vulnerable
and likely suffer adverse impacts or go through significant changes in the near future?

4.5. Are you awareof any interventions made by external agencies (i.e., government, non
government organisations, private) to address adverse changes / impacts listed above? Yes
/ No

4.5.1 If yes, please list them. Mention the type of interventions made, type of chaigpadts
and sociatecological system components addressed.

5. Sociatecological units or the context of regime shifts

5.1 What are all the different types of natural resources (or ecosystems) in this area you
depend on, or you think you have a relatioship with, for your economic and social needs?

5.1.1 Do you see any linkages and feedbacks between these different types of natural
resources (or ecosystems)?

5.2 What are all the different types of social organisations and institutions in this area and
beyond you depend on (linked to, have relatiortsp or a member of) for your social,
economic and cultural needs?
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5.2.1 How often you depend or come in relation with these organisations and institutions?

5.3 In terms of physical boundaries, how would you define the key features of tpéace?
(e.g., vhat are the

5.4 In terms ofnormative boundaries, what are some of the norms / cultures / rituals / customs /
traditions / customary laws / traditional institutions / forms of social interactions you think you
are part of or follow in your engagement lwiheplace?

5.5 Is the managemenplace-specific or it includes a more comprehensive management
approach that include linked resources (i.e., ecosystems)?

6. Equity and justice concerns in sociaécological regime shifts

6.1 In terms of social, economic and political groups, who do you think is responsible for
the adverse socialecological changes in the place?

6.2 What are the main adverse impacts of soctakological changes iplace? Does everyone
in your community receive these impacts somewhat equally?

6.3 Are there specific positive impacts or benefits resulting from the sociacological
changes inplace? Does everyone in your community have an equal share in these benefits?

6.4 Who are most affected by these @mges (social groups who become losers in terms of
livelihoods, culture, identity, etc.)? List who are they and what are they losing?

6.4.1 How often do you feel you have been affected by the changes?

6.5 Are there people or social groups (e.g., socélltes, economically higher class, etc.) that
are benefitting from these changes? List who are they and what are their benefits?

6.5.1 How often do you feel you have benefitted from the changes?

6.6 Are there social groups or people who are completely excluded from any involvement
in the place?

7. Power dynamics and politics of change
7.1 How would you define power in relation to the place?

7.1.2 Who do you think (i.e., social groups or indivéls) has most power in relation to the
place?

7.1.2 Who do you think (i.e., social groups or individuals) has the least power in relation to the
place?
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7.1.3 Can you arrange the social groups and/or individuals from the most powerful to the
least powerful?

7.2 Are those who benefit most want the changes to continue and do they in any way
facilitate or intensify the change processes iplace?

7.2.1 What strategies do they use to facilitate or intensify change?
7.3 Are those who are heavilympacted contest or oppose the changes?

7.3.1 ??What strategies do they use to oppose the changes and/or advocate for reversing
change processes?

7.4 Are there major differences in the views of social groups / people on:

7.4.1 How the place should Ipeaintained / managed?

7.4.2 What kind of benefits should be derived?

7.4.3 Who should be in decisionaking role?

7.4.4 What are the key features of the place?

8. Governance and management in the context of social -ecological regime shifts

8.1 What are some of the key institutions and other (governance) actors active in managing
the place?

8.2 What has been the response of different governance actors to thacml-ecological
changes in theplace?

Responses by your community institution
Responses by government agencies
Responses by nofgovernment / private agencies
Responses by individual fishers like yourself
Responses by others

= =4 =4 -8 9

8.3 What is the nature of theesponses by the governance actors to the sociatological
changes in theplace?
1 Anticipating change
1 Navigating change
1 Coping with change
1 Preventing change
1 Mitigating change
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1 Adapting to change
1 Transforming

8.4 Do the responses target both the social and ecological aspects of the changes, or only
one of them? Please explain?

8.5 Who makes rules for thelace?
1 Local Institutions z Village/community, regional, Networks, others
1 Governmentz Local, district, provincial, Federal, others
i Others

8.5.1 Do these actors / rule making institutions interact and collaborate with each other? If
yes, mention examples.

8.5.2 What is the level of trust between these rat@king actors?
Very high High Moderate Low Notrust

8.6 Are there institutions that can mediate at times of need?
8.7 Are existing governance arrangements able to address adverse impacts of the drivers,
and respond to issues of injustice, inequity, power dynamics and negative politics? Explain,

if necessary.

9. Would you like to ask any questions to me?
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APPENDIX D i ETHICS CLEARANCE

Ethics Clearance (ORE # 23047)

ORE Ethics Application System <OHRAC@uwaterloo.ca>
Mon 2018-06-04 939 PM

To: o

Cc: Hameet Singh <hk23singh@edu.uwaterioo.ca>

Dear Researcher:

THe s dditional i

study:

qe d in the ethics review of your application for the

Title: Soc!al -Ecological Regime Shifts and the Governance of Community-Managed Marine Protected Areas:
(@ and G ity Well-Being for the Ria Lagartos Biosphere Reserve,

Mexico

ORE #: 23047
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pleased to inform you this study has been given ethics clearance.

A signed copy of the notification of ethics clearance will be sent to the Principal Investigator (or Faculty

Adverse event: Events that adversely affect a study participant must be reported as soon as possible, but no
later than 24 hours following the event, by contacting the Chief Ethics Officer. Submission of an adverse event
form (Form 106 - a/research/office-research-ethics/research-human-, report-
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Waterloo, ON N2L 3G1 519-888-4567, ext. 37046

WATERLOO | RESEARCH

The information in this message, including any attachments, is privileged and may contain confidential
information intended only for the person(s) named above. Any other distribution, copying or disclosure is
strictly prohibited. If you are not the intended recipient or have received this message in error, please notify us
immediately by reply email and permanently delete the original transmission from us, including any
attachments, without making a copy. Thank you.
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Best wishes for success with this study.

Erin Van Der Meulen, MA.
Research Ethics Advisor

Office of Research Ethics

East Campus 5 (EC5), 3rd Floor
519.8884567 ext. 37046
ervandermeulen@uwaterloo.ca
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