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RESUMO

CORREA, Marina Ribeiro. Servicos ecossistémicos e suas vulnerabilidades as Mudancas
Climaticas: Desafios e oportunidades para a gestao ecossistémica de praias. 2021. 114 f.
Dissertacdo (Mestrado em Ciéncia Ambiental) — Instituto de Energia e Ambiente, Universidade
de Séo Paulo, Sé&o Paulo, 2021.

As mudancas ambientais globais, como as Mudancas Climaticas (MC), e seus efeitos sobre os
complexos ecossistemas costeiros e oceanicos, tém levado ao desenvolvimento de novas
estratégias de gestdo, como a Gestdo Baseada em Ecossistemas (GBE): uma abordagem
sistémica, adaptativa e com perspectiva de longo prazo. Uma das estratégias de implementacéo
da GBE é diagnosticar vulnerabilidades socioecoldgicas e responder a elas com antecedéncia,
podendo, assim, ser operacionalizada a partir da manutencdo da provisao de longo-prazo de
Servicos Ecossistémicos (SE). Na América Latina e Caribe (AL&C) a implementacao de novos
modelos de gestdo, como a GBE, € especialmente requerida para garantir a sustentabilidade das
praias. Entretanto, para que se transforme uma gestdo no sentido da abordagem ecossistémica
deve-se entender quais fatores existentes podem ser catalisadores ou barreiras dessa mudanca.
Nesse sentido, também se faz necessario investigar o contexto aplicado da gestdo em nivel
local, reforcando o papel que os atores governamentais locais podem ter nessa transformacéo
da gestdo de praias. Porém a AL&C e o ecossistema praial carecem de estudos empiricos e
tedricos sobre a implementacdo da GBE. Assim, o objetivo da presente dissertacdo foi
contribuir com a discussao sobre a implementacdo da GBE em praias, trazendo, principalmente,
aportes para o contexto da AL&C e para sua implementacdo em nivel local. No primeiro
capitulo foi feita uma reflexdo geral sobre as oportunidades da incorporacdo da GBE na gestdo
de praias e os desafios para sua implementacdo na AL&C. Os outros dois capitulos utilizaram
um estudo de caso na AL&C para investigar como a percepcao dos gestores governamentais
locais sobre a vulnerabilidade dos SE pode influenciar na transformacédo da gestdo de praias
local no sentido da GBE. Por meio de técnicas como levantamento e revisdao documental (de
politicas publicas, normas legais e literatura cientifica), workshops com gestores
governamentais locais, analise de redes sociais e analise do conteldo, a dissertacdo ampliou o
conhecimento sobre a implementacdo da GBE em ecossistemas praiais, fornecendo subsidios
para seu manejo sustentavel, principalmente na gestéo local e na AL&C. Portanto, junto a uma
reflexdo sobre as oportunidades da incorporacdo da GBE na gestdo de praias e as possiveis
barreiras e catalisadores para sua implementagdo na AL&C, a analise da percepcao dos gestores
governamentais locais sobre a vulnerabilidade dos SE refor¢ou a importancia desses atores para
aimplementagdo da GBE e ndo apenas trouxe quais esclarecimentos conceituais sdo necessarios
em termos da abordagem ecossistémica em praias, como também foi uma oportunidade de
cooperagéo entre pesquisadores e gestores na adaptacéo do atual sistema de governanca.

PALAVRAS-CHAVE: Tomadores de decisdo; Gestdo Costeira; Abordagem Ecossistémica;

Praias arenosas; Zona Costeira.
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ABSTRACT

CORREA, Marina Ribeiro. Servicos ecossistémicos e suas vulnerabilidades as Mudancas
Climaticas: Desafios e oportunidades para a gestao ecossistémica de praias. 2021. 114 f.
Dissertacdo (Mestrado em Ciéncia Ambiental) — Instituto de Energia e Ambiente, Universidade
de Séo Paulo, Sé&o Paulo, 2021.

Global changes, such as Climate Change, and its effects on the complex coastal ecosystems
have led to the development of new management strategies, such as Ecosystem-Based
Management (EBM): a holistic and adaptive approach to diagnose socio-ecological
vulnerabilities and early respond to them. EBM can be operationalized based on the
maintenance of the long-term provision of Ecosystem Services (ES). In Latin America and the
Caribbean (LA&C), the search for new management strategies, such as EBM, is especially
required to ensure beach sustainability. In order to transform management practices towards
EBM, however, it is necessary to understand the catalysts and barriers to this change. For the
beach management transformation toward sustainability, the context of the local level
management must be investigated, reinforcing the role of local government actors. However,
there is a lack of empirical and theoretical studies on the EBM implementation for both in
LA&C and beach management. The aim of this dissertation was to contribute to the discussion
on the EBM implementation on beaches, bringing inputs to its implementation at the local level
and to the LA&C context. The first chapter reflected on opportunities for incorporating EBM
in beach management and the challenges for its implementation in LA&C. The other two
chapters utilized a case study at LA&C to investigate how the local government managers’
perceptions about the ES vulnerabilities can influence the transformation of local beach
management towards EBM. Through techniques such as survey and document review (of public
policies, legal norms, and scientific literature), workshops with local government managers,
social network analysis, and content analysis, the dissertation expanded the knowledge about
EBM implementation in beach ecosystems, providing subsidies for beach sustainable
management, mainly in local management and LA&C. Therefore, along with a reflection on
the possible barriers and catalysts for EBM implementation, the analysis of the local
government managers’ perceptions on the vulnerability of SE brought relevant theoretical
contributions to understand the applied dimension of EBM implementation on beaches, with
potential for application to other ecosystems.

KEYWORDS: Decision-Makers; Coastal Management; Ecosystem Approach; Sandy

Beaches; Coastal Zone.
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INTRODUCAO GERAL

Os ambientes costeiros provém uma série de beneficios para o bem-estar humano
(McLeod; Leslie, 2009), porém sdo afetados por pressdes e impactos negativos decorrentes das
atividades antropicas (Halpern et al., 2008; Curtin; Prellezo, 2010). As mudancas climaticas
(MC) séo um sinal proeminente das alteracdes provocadas pelo ser humano no ambiente global
e que geram transformacdes em ecossistemas costeiros (Steffen etal., 2011; IPCC, 2014). Nesse
ritmo de transformacdes, estima-se que quanto mais 0 mundo muda, menor a chance de que
abordagens rigidas de gestdo sejam bem-sucedidas na busca de solu¢bes ou remediacBes
(Chapin Il1; Kofinas; Folke, 2009).

Os modelos rigidos de gestao estdo pautados na transposi¢cdo da abordagem disciplinar,
focada em manter um conjunto estreito de recursos e em controlar possiveis mudancas (Folke
et al., 2005; Chapin IllI; Kofinas; Folke, 2009). Além de ndo assumirem o ser humano como
parte de um sistema socioecoldgico® (Folke, 2003; Chapin IlI; Kofinas; Folke, 2009), esses
modelos ndo levam em conta a inclusdo de multiplos setores da sociedade na tomada de deciséo
para lidar com as mudancas ambientais (Crona et al., 2011). Assim, sdo considerados
reducionistas e incapazes de garantir a integridade dos ecossistemas marinhos e oceénicos e
manter a provisao de beneficios para o bem-estar humano no longo prazo (Curtin; Prellezo,
2010; McLeod; Leslie, 2009; DeLauer et al., 2014).

Diante desse cenario e de motivacdes originadas na Conferéncia das Nag¢fes Unidas
sobre 0 Meio Ambiente (Conferéncia de Estocolmo, 1972), debates sobre novas formas de
desenvolvimento e gestdo emergiram com repercussdes para a zona costeira (Cicin-Sain, 1993).
Essas novas formas de gestdo contrapGem sistemas convencionais e incorporam a necessidade
de restaurar e manter a satde dos ecossistemas em longo prazo (Leslie; McLeod, 2007; Long;
Charles; Stephenson, 2015). Neste debate, evidencia-se a importancia de gerir 0s oceanos € a
zona costeira a partir da Gestdo Baseada em Ecossistemas (GBE)? (McLeod; Leslie, 2009).

A GBE tem como meta manter o ecossistema em uma condicdo saudavel, produtiva e

resiliente para que ele possa prover beneficios ao bem-estar humano em longo prazo (McLeod;

! Sistemas Socioecoldgicos: sistemas em que os humanos dependem de recursos e servigos providos pelos
ecossistemas e, a0 mesmo tempo, a dindmica dos ecossistemas é influenciada, em diferentes graus, pelas atividades
antrépicas (Berkes et al., 2003), refletindo a interagdo entre os processos ecolégicos (inclusive fisicos) e sociais.

2 Embora GBE, abordagem ecossistémica e ‘ecosystem stewardship’ ndo sejam conceitos sinénimos, eles
compartilham os mesmos principios e, quando aplicados na pratica, geralmente levam a resultados de gestéo
semelhantes (Kirkfeldt, 2019). Para melhor discutir os resultados da presente pesquisa, esses conceitos foram
usados como sindnimos.



Leslie, 2009). Para atingir seu objetivo a GBE prevé a participacdo e colaboragdo de um
conjunto diversificado de atores na gestdo (Bodin, Sandstrom; Crona, 2017; McLeod; Leslie,
2009). Entre outras caracteristicas, a GBE trata 0 oceano e a zona costeira como sistemas
socioecologicos, aléem de considerar e responder as mudancas ambientais (e.g., MC) (Chapin
I1l; Kofinas; Folke, 2009; McLeod; Leslie, 2009). Portanto, este modelo de gestdo é uma
abordagem holistica e adaptativa (Long; Charles; Stephenson, 2015), reconhecendo o sistema
a ser gerido como resultado da dindmica de longo prazo da interconexdo entre os sistemas fisico,
social e ecoldgico (Chapin I11I; Kofinas; Folke, 2009).

A GBE ¢é vista internacionalmente como uma das melhores préticas para a governancga
e gestdo do oceano (Espinosa-Romero et al., 2011) e sua implementacdo é considerada
necessaria para a manutencdo da estrutura e do funcionamento do oceano e da zona costeira
(Tallis et al., 2010). Dessa maneira, 0 interesse na GBE e em sua aplicacdo esta crescendo
gradualmente também em paises em desenvolvimento (Christie et al., 2009; Tallis et al., 2010).
Atualmente, as discussdes acerca deste modelo de gestdo concentram-se em entender como
implementa-lo e operacionaliza-lo (Arkema; Abramson; Dewsbury, 2006; Berkes, 2012).

Para que se transforme uma gestdo no sentido da abordagem ecossistémica, deve-se
entender quais fatores (atores, instituicOes etc.) séo catalisadores ou barreiras dessa mudanga
(Kelly; Ellis; Flannery, 2018). Se a implementacdo da GBE for um afastamento radical da
gestdo existente, ela pode originar resisténcia e afetar o equilibrio delicado entre fazer algo
diferente e manter os processos de gerenciamento atuais (Christie et al., 2009; Leslie et al.,
2015). Desta maneira, para implementar a GBE € necessario que o contexto aplicado da gestdo
em nivel local seja estudado e compreendido (Christie et al., 2009; Sarda et al., 2014; Leslie et
al., 2015).

Dentre os ecossistemas costeiros, as praias arenosas sdo o ambiente dominante na maior
parte das regiGes temperadas e tropicais (McLachlan; Brown, 2006). As praias proveem
diversos beneficios ao bem-estar humano (Sarda; Lozoya, 2018). Ao promover transformacoes
nesses ecossistemas, as mudancas ambientais (e.g., MC) e impactos antrépicos estdo afetando
(e continuaréo afetando) diretamente o bem-estar humano garantido pelas praias (Defeo et al.,
2009). Assim, a implementacdo de abordagens reducionistas tradicionais também ndo vem
tendo sucesso neste ecossistema (Botero, Williams e Cabrera, 2015).

As praias também podem ser entendidas como um sistema socioecologico, porém a
conservacao de suas caracteristicas e processos fisicos e ecoldgicos ndo costuma fazer parte de
sua gestdo (Schlacher et al., 2008). Historicamente, a gestdo de praias foca em poucos

beneficios providos por este ecossistema e € caracterizada pelo baixo envolvimento de



diferentes atores (Ariza; Jiménez; Sarda, 2008; Sarda et al., 2015; Williams; Micallef, 2009).
Ainda, de maneira geral, os impactos de longo prazo (e.g., MC) séo tipicamente ignorados em
sua gestdo (Williams; Micallef, 2009). Dessa maneira, a implementacdo da GBE neste ambiente
é um passo fundamental para garantir sua sustentabilidade (Sarda et al., 2015). Entretanto, nos
ultimos anos, ndo foi vista uma melhoria substancial nos processos de gestdo de praias e a
perspectiva da abordagem ecossistémica é raramente aplicada, com uma profunda lacuna entre
a teoria e a préatica de gestdo ambiental (Katsanevakis et al., 2011; Sarda et al., 2015).

Apesar da pesquisa em estratégias de gestdo de praias e conservacao deste ecossistema
serem pouco presentes na literatura (c.f., Nel et al., 2014), a pratica da GBE na gestdo de praias
depende do desenvolvimento de estratégias de gestdo que sustentem sua implementacao (Sardé;
Lozoya, 2018). Uma das estratégias para implementar a GBE ¢é utilizar o conceito de Servicos
Ecossistémicos (SE) para operacionaliza-la (Granek et al., 2010; McLeod; Leslie, 2009;
O’Higgins; Lago; Dewitt, 2020; Tallis et al., 2010). SE séo as contribui¢des do ecossistema que
fornecem beneficios ao bem-estar humano (Potschin; Haines-Young, 2016). Ao ser utilizada
na GBE, a abordagem de SE coloca como objetivo de gestdo a manutencdo do funcionamento
do ecossistema para garantir a provisao de longo prazo de SE (Chapin I1I; Kofinas; Folke, 2009;
O’Higgins; Lago; Dewitt, 2020; Sarda et al., 2015).

AvaliacOes sobre as mudancas na provisdao de SE em cenarios futuros de mudancas
ambientais sdo importantes elementos que podem subsidiar a tomada de decisdo na gestdo de
praias (Balvanera et al., 2012). Somada a abordagem de SE, a implementacdo da GBE pode,
portanto, utilizar a abordagem de andlise e reducdo de vulnerabilidades (Chapin IllI; Kofinas;
Folke, 2009). Vulnerabilidades sdo descritas como uma funcéo de trés elementos sobrepostos:
exposicdo, sensibilidade e capacidade adaptativa (Chapin I1I; Kofinas; Folke, 2009). Embora
as medidas de gestdo ndo possam controlar a ocorréncia e exposi¢ao a um evento exdgeno (e.g.,
mudangas ambientais ou impactos das MC), elas podem lidar com as transformagdes causadas
pelos fatores exdgenos no sistema socioecoldgicos e com as respostas do sistema para lidar com
estas transformacdes (O’Higgins; O’Dwyer, 2019).

As estratégias de gestdo com objetivo de reduzir as vulnerabilidades podem, portanto,
utilizar a dindmica de longo prazo da proviséo de SE para definir medidas de adaptacdo que
visem a diminuicdo da sensibilidade do sistema socioecoldgico (i.e., grau em que o sistema sera
impactado (ou alterado) (Berrouet; Machado; Villegas-Palacio, 2018). Ao mesmo tempo, as
estratégias que visam reduzir vulnerabilidades podem adotar medidas que proporcionem o
aumento da capacidade adaptativa para lidar com as consequéncias das mudangas ambientais

no sistema socioecologico (Adger et al., 2003; Chapin I11; Kofinas; Folke, 2009). A capacidade



adaptativa pode ser considerada a capacidade de um grupo de atores de agir coletivamente para
resolver problemas (Chapin Ill; Kofinas; Folke, 2009). Assim, o aumento da capacidade
adaptativa pode ser entendido como o aprimoramento das redes de governanca® a partir da
colaboracéo entre diferentes setores sociais e niveis administrativos, criando oportunidades para
melhor atender a complexidade e mudancgas nos sistemas socioecoldgicos (Bodin, Sandstrém;
Crona, 2017; Chapin III; Kofinas; Folke, 2009; O’Higgins; Lago; Dewitt, 2020).

Se a conexdo entre as mudancas no funcionamento do ecossistema e suas consequéncias
no bem-estar humano ndo for bem conhecida ou reconhecida, o processo de tomada de deciséo
ndo implementard as medidas necessarias para lidar com tais mudangas e garantir o
fornecimento de SE no longo prazo e os beneficios resultantes (Dee et al., 2017; Berrouet;
Machado; Villegas-Palacio, 2018). Portanto, para a implementacdo da GBE, é necessario
estabelecer uma visdo sistémica que englobe a conexdo entre o bem-estar humano e o
funcionamento de longo prazo do ecossistema (i.e. estrutura, processos e respostas as
mudancas) (Arkema; Abramson; Dewsbury, 2006; Christie et al., 2009; Granek et al., 2010;
Sarda; Lozoya, 2018). Ainda, ela depende do gerenciamento e manutencdo das redes de
governanca para promover a colaboracdo entre os diversos atores envolvidos no sistema
socioecoldgico (Imperial, 1999). Nesse sentido é compreendido o papel dos especialistas e do
conhecimento cientifico (como um entre os diversos atores e tipos de conhecimento nessa
dindmica) para capacitar gestores e auxiliar na transicdo para modelos novos de gestéo (e.g.,
GBE) (Arkema; Abramson; Dewsbury, 2006; Leslie et al., 2015; Folke et al., 2005; Waltner-
Toews; Kay, 2005; Hopkins; Bailly, 2013).

Durante o processo de implementacdo de GBE, portanto, deve-se considerar ‘onde os
tomadores de decisdo estdo’ e sua capacidade de adquirir novas perspectivas (DeLauer et al.,
2014; Russel; Jordan; Turnpenny, 2016). Para obter essa informacéo, a percepgao dos gestores
sobre a vulnerabilidade dos SE pode ser acessada, visto que, sequndo Beyerl, Putz e Breckwoldt
(2016, p. 4), percepgdo ¢ “a forma subjetiva como as pessoas vivenciam, pensam sobre e
entendem alguém ou algo”. Assim, para aplicar a abordagem da vulnerabilidade introduzida na
GBE é necessario, entre outros elementos, entender como o0s gestores percebem as ligacoes
entre as dimensdes humana e social e as vias causais que moldam o fornecimento de longo

prazo de SE e seus beneficios para o bem-estar humano (i.e., sensibilidade dos SE). Ainda, se

3 Redes de governanga: é uma estrutura de rede social Ginica, em um ponto no tempo, onde um conjunto de atores
(“no6s”) com atributos distintos (por exemplo, percepcdes, informagdes, poder), e que podem estar conectados (ou

ndo) por caminhos pelos quais as interagdes ocorrem (“lagos”), lidam com uma questdo em comum (Cohen; Evans;
Mills, 2012).



faz necessario acessar a capacidade adaptativa percebida destes gestores (c.f., Grothmann; Patt,
2005), que pode ser entendida como a maneira com a qual eles percebem as possiveis mudancas
na rede de governanca para melhor lidar com as mudancas ambientais e implementar a GBE.

A gestdo da praia geralmente ocorre em nivel local (ou seja, a praia ou 0 municipio)
(McLachlan; Defeo, 2017; Williams; Micallef, 2009) e a implementacdo da GBE depende
igualmente da préatica de gestdo nesse nivel (e.g., governos municipais) (Christie et al., 2009;
Leslie et al., 2015). Portanto, os atores do governo local podem ter um papel fundamental na
implementacdo da GBE (e.g., em praias) (Sarda; Lozoya, 2018; Sandstrom; Bodin; Crona,
2015). Dessa maneira, se faz necessario investigar como a percepcdo dos atuais gestores
governamentais locais de praias sobre a vulnerabilidade dos SE pode interferir na transformacao
da gestdo de praias no sentido da GBE. Para tanto, € necessario determinar uma mudanca de
longo-prazo central a ser considerada na implementacdo da GBE em praias em nivel local.

Sendo os processos fisicos primordiais para a dindmica da praia (McLachlan; Defeo,
2017), o cenario de mudanca de longo-prazo premente a ser considerado em praias € o0
desaparecimento ou diminuicdo das praias devido a erosao costeira intensificada pelas MC e
crescimento urbano descontrolado (McLachlan; Defeo, 2017; McLachlan et al., 2013). Este
impacto é induzido globalmente, mas depende de respostas da gestdo local e regional
(McLachlan; Defeo, 2017), sendo um bom exemplo a ser utilizado para investigar a percepcéo
dos atuais gestores governamentais locais de praias sobre a vulnerabilidade de SE para a
implementacdo da GBE (Figura 1).

A implementacdo de uma abordagem mais sustentavel na gestdo de praias é especialmente
requerida em paises da Ameérica Latina e Caribe (AL&C), nos quais as ameagas as praias e seu
modelo de gestdo reforcam a discussdo quanto a inadequacdo de métodos reducionistas
tradicionalmente empregados para a solucdo de problemas complexos (Botero; Williams;
Cabrera, 2015). Assim, 0 objetivo dessa dissertacdo foi investigar como o contexto da gestéo de
praias na AL&C e a percepcdo dos gestores interferem na implementacdo da abordagem
ecossistémica, principalmente em nivel local.

A partir de uma abordagem indutiva, essa dissertagdo ampliou o conhecimento sobre a
implementacdo da GBE em ecossistemas praiais, fornecendo subsidios para seu manejo
sustentavel, principalmente na gestdo local e na América Latina e Caribe. Por ser resultado da
interacdo da aluna com grupos de pesquisa, 0s capitulos desta dissertacdo foram delineados pela
aluna e escritos em colaboracdo com autores de diferentes institutos de pesquisa e paises. A
dissertacdo focou em trés pontos especificos que foram abordados separadamente, em forma de

artigos cientificos, nos trés capitulos que a compdem.



Dinamica do Sistema Socioecoldgico (Praias)

Servicos Ecossistémicos providos por
praias e como sdo sustentados

R

t erosdo

EEEE—— IMPACTO ———»
Intensidade, frequéncia Grau em que os SE Capacidade da gestdo municipal de praias de
e duracao da erosao providos por praias serao antecipar as mudancas nos SE providos por praias
modificados pela erosdo decorrentes das MC e modificar a estrutura da
l causada pelas MC gestdo para lidar com essas mudancas
Para reduzir: Para reduzir: Para aumentar:
no caso das MC, manutencio dos processos/ agregar informacdes e recursos para
ndo é possivel estruturas biofisicas/funcées que atender a complexidade e incertezas em
sustentam os SE praovidos por praias torno da questdo de como diminuir a

sensibilidade dos SE

Figura 1. Modelo conceitual representando a abordagem de reducdo de vulnerabilidades das praias as Mudancas
Climaticas utilizando o conceito “Servigos Ecossistémicos” e sua sustentagdo como ferramenta de comunicagéo para
a conexdo entre a dimensdo humana e ecoldgica de um sistema (Adaptacdo: Chapin I1; Kofinas; Folke, 2009, p. 21).

No Capitulo | foi feito um ensaio com reflexdes sobre as oportunidades da incorporacéao
da GBE na gestdo de praias e as possiveis barreiras e catalisadores para sua implementacéo na
AL&C. A fim de trazer mais referéncias sobre o contexto da gestdo de praias na regido, este
capitulo foi escrito em colaboracdo com o orientador da aluna e pesquisadores de diferentes
paises da AL&C especialistas em praias e sua gestao.

Nos Capitulos 11 e 111 a gestdo de praias do Litoral Norte do Estado de Sdo Paulo (LNP)
foi utilizada como estudo de caso para investigar como a percep¢do dos atuais gestores
municipais de praias sobre as vulnerabilidades dos SE pode influenciar a implementacdo da
GBE em nivel local. A coleta de dados foi feita a partir de uma oficina participativa realizada
individualmente com onze Secretarias Municipais que atuam na gestdo de praias do LNP
(Figura 2). A descricdo da oficina, a selecdo das Secretarias Municipais e gestores que fizeram
parte do estudo, o tratamento e analise dos dados e as informacdes sobre aprovacdo de um comité
de ética podem ser encontradas na metodologia e apéndices dos Capitulos 1l e 111.

No Capitulo Il foi avaliado como a percepcao dos gestores sobre a sensibilidade dos SE
(i.e. dindmica da provisdo de SE frente as mudancas ambientais de longo prazo) pode ser
utilizada para melhorar a interface ciéncia-gestéo para a implementacdo da GBE. O Capitulo 11

foi escrito em colaboragcdo com o orientador, coorientador e outras duas pesquisadores do



projeto de pesquisa “Governanca ambiental da macrometropole paulista face & variabilidade
climatica” (MacroAmb, FAPESP: 2015/03804-9), cuja aluna também era integrante.

No Capitulo 111 foi analisado como a capacidade adaptativa percebida dos gestores para
garantir a provisdo dos SE (i.e. as transformacOes necessarias na rede de governanca para
garantir a provisao de SE frente as mudancgas ambientais de longo-prazo) pode ser um gargalo
critico para a implementacdo de GBE. O Capitulo Ill foi escrito em colaboragdo com o
orientador, pesquisadoras do projeto MacroAmb e pesquisadores do Leibniz Center for
Tropical Marine Research, instituto de pesquisa no qual a aluna fez intercambio durante o
mestrado, a fim de analisar e discutir os dados coletados referentes a percepcdo da rede de

governanca de sistemas socioecoldgicos.

Figura 2. Mapa do Litoral Norte do Estado de S&o Paulo, Brasil, com 0s quatro municipios que compde a regido: Sdo
Sebastido, Caraguatatuba, Ubatuba e Ilhabela. Os circulos de diferentes cores representam as Secretarias Municipais
com as quais foram aplicadas a oficina para a coleta de dados (Amarelo: Defesa Civil | Preto: Planejamento Urbano
| Azul: Meio Ambiente | Roxo: Gestdo de Praias). As fotos exemplificam trés das onze oficinas realizadas para
investigar a percepcao dos gestores sobre as vulnerabilidades dos Servigos Ecossistémicos e posteriormente discutir
suas implicacdes para a implementacdo da Gestdo Baseada em Ecossistemas.
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RESUMO

A complexidade das mudancas globais e seus efeitos nos sistemas socioecologicos motivam o
desenvolvimento de abordagens de gestdo mais integradas e inovadoras para equilibrar as
relacdes sociedade-natureza. Com o desafio de suprir demandas globais e considerar impactos
locais, a Gestdo Baseada em Ecossistemas (GBE) aparece como uma estratégia de avaliacdo e
acdo com potencial de qualificar as interagcBes socioecoldgicas. Nesse sentido, as praias
arenosas surgem como um importante e complexo sistema socioecolégico cuja gestdo é
historicamente realizada de forma reducionista, imediatista, fragmentada e tecnocratica, o que
sdo desafios para a implementacdo da GBE. Dessa forma, esse artigo visou discutir as
oportunidades de incorporar a GBE na gestdo de praias e os desafios para sua implementacao
na América Latina e Caribe (AL&C). Assim, observa-se que a GBE pode orientar a adequacao
dos processos da gestdo de praias. Apesar dos desafios enfrentados na AL&C, sua
implementacdo € uma ferramenta a ser fortalecida na regido por meio da transdisciplinaridade
e cooperacado internacional para promover a sustentabilidade das praias.

Palavras-chave: Gestdo Costeira; Sustentabilidade; Praias arenosas; América do Sul; América

Central

ABSTRACT

The complexity of global changes and their effects on social-ecological systems motivate the
development of more integrated and innovative management approaches to balance the society-
nature relationship. With the challenge of meeting global demands and considering local
impacts, Ecosystem-Based Management (EBM) emerges as an assessment-action strategy with
potential to qualify social-ecological interactions. In this sense, sandy beaches stand as an
important and complex social-ecological system in which management has been historically
characterized by a reductionist, immediatist, fragmented and technocratic approach, which is
one of the challenges for EBM implementation. This article aims to discuss the opportunities
to incorporate the EBM in beach management and the challenges to its implementation in Latin
America and the Caribbean (LA&C). EBM can guide the beach management processes in order
to achieve sustainability. Despite the challenges faced at LA&C, EBM implementation must be
strengthened in the region to support beach sustainability through the promotion of
transdisciplinarity and international cooperation.

Keywords: Coastal management; Sustainability; Sandy Beaches; South America; Central

America
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1. CONTEXTO

Ecossistemas costeiros e marinhos proveem uma série de beneficios para o bem-estar
humano (McLeod; Leslie, 2009; Sarda; Lozoya, 2018; Blythe et al., 2020), compondo um
panorama de interagOes que afetam e s&o induzidas pelo ser humano (Curtin; Prellezo, 2010;
Halpern et al., 2019). As mudancas provocadas pelas atividades humanas nesses ecossistemas
sdo observadas em nivel global (IPCC, 2018; IPBES, 2019) e vém se intensificando em ritmo
acelerado (Halpern et al., 2019). Essas mudancas diminuem a chance de sucesso de abordagens
rigidas de gestdo (Chapin IlI; Kofinas; Folke, 2009) e motivam a busca por novas estratégias
de promocdo da sustentabilidade que considerem a complexidade inerente aos sistemas
socioecoldgicos* (Berkes; Folke, 1994).

Dentre os ecossistemas costeiros, as praias — depositos sedimentares formados pela acéo
de ondas e marés sobre a geomorfologia costeira (McLachlan; Defeo, 2017) — detém um
importante papel socioecoldgico (Schlacher et al., 2014; Sarda et al., 2015). Elas oferecem
diversos servigos ecossistémicos (SE)° relacionados a provisdo de alimento; regulacéo
biolégica (e.g., manutencdo da biodiversidade, de recursos genéticos, area de reproducao,
crescimento, descanso e alimentacdo para diversas espécies); regulacdo atmosférica e do clima
(e.g., sequestro de carbono); controle de doencas humanas; prote¢do contra inundagdes e
protecdo da costa (e.g., diminuicdo de risco de desastres em eventos de ondas extremas);
reciclagem de nutrientes e filtragem de &gua; promoc¢do de cultura, recreacdo, educacao,
pesquisa, saude humana (Defeo et al., 2009; Schlacher et al., 2014; UNEP, 2016; Sardj;
Lozoya, 2018). Apesar da relevéancia das praias para o bem-estar humano, seus SE vém sendo
comprometidos por ameacas antropicas que ocorrem em multiplas escalas (Defeo et al., 2009;
Harris et al., 2015; Fanini et al., 2020) (Figura 1). Inseridas na transi¢cdo entre o dominio
terrestre e marinho e sujeitas a impactos derivados de usos que ocorrem tanto nesses dois
dominios como em seu proprio territorio, as praias sé@o consideradas um ecossistema em risco
(Defeo et al., 2009; Fanini et al., 2020).

4 Sistema socioecoldgico, ou Sistema Social-Ecolégico Acoplado, como usado por McLeod e Leslie (2009), é um
termo usado para descrever um sistema homem-natureza dinamico, intrinsecamente relacionado e co-evolutivo,
onde é reconhecida a complexidade e a variabilidade das caracteristicas ecoldgicas, econdmicas, culturais e
institucionais inerentes aos ecossistemas e sociedades (Berkes; Folke, 1994). Nestes sistemas, as interacfes entre
a dimensao social e natural ocorrem em multiplas escalas (geogréfica, organizacional) e sdo intermediadas pelos
SE (McLeod; Leslie, 2009, p. 4-5).

5 Servigcos Ecossistémicos sdo as contribuicdes do ecossistema que fornecem beneficios ao bem-estar humano
(Potschin; Haines-Young, 2016).
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Figura 1. Modelo conceitual e esquematico mostrando as multiplas escalas e niveis das ameacas antropicas que
afetam o ecossistema praial. As marcagoes de diferentes cores indicam a extensdo potencial de ameagas individuais
em cada escala (Traduzida de McLachlan; Defeo, 2017).

Adicionalmente, a gestdo e governanca ndo adequadas ou integradas dessas ameacas
podem agravar 0s impactos as praias (James, 2000). Reconhecer que muitos problemas tém
causas que abrangem varias escalas e niveis e de que ha necessidade que suas solu¢cdes sejam
igualmente abrangentes € cada vez mais necessario (Cash et al., 2006). Por exemplo, a polui¢do
tem fontes mdltiplas relacionadas a atividades terrestres adjacentes as praias (como a
urbanizacdo e alteracdo da linha de costa), regides distantes delas (como no caso de sistema de
gestdo de residuos e saneamento deficiente ao longo das bacias hidrogréficas) e atividades no
mar (a exemplo do trafego maritimo; extragdo mineral offshore) (UNEP, 2016).

Com uma costa de cerca de 72.182 km de extensdo (Reguero; Méndez; Losada, 2013),
apresentando diferentes condicOes climaticas, oceanograficas e feicbes geoldgicas (Silva et al.,
2014), os 46 paises costeiros e insulares da América Latina e Caribe (AL&C) possuem a maioria
dos ecossistemas costeiros existentes no planeta (Barragan, 2001). Dentre eles, o0 ambiente praial se
destaca por ocupar, historicamente, o0 maior nicho no mercado do turismo (UNEP, 2016). As praias
da AL&C séo internacionalmente reconhecidas por sua diversidade e beleza, sendo apreciadas por
visitantes do mundo inteiro que desfrutam de seu uso direto e indireto, o que Ihes confere uma
importancia econdémica estratégica (Barragan, 2001; Botero; Williams; Cabrera, 2015).

Além de espaco para recreacdo e socializacdo (Botero; Cabrera; Zielinski, 2018), as
praias na AL&C contribuem para a seguranca alimentar e subsisténcia de populagdes

tradicionais ao suportar manifestacGes culturais, como a coleta de alimento (Defeo; de Alava,
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1995; Barragén, 2001; Turraetal., 2016). Dada a vulnerabilidade da AL&C a desastres naturais
como inundacdes e furactes (Montero; Milanés, 2020), as praias também desempenham uma
funcdo importante de protecdo costeira na regido (Silva et al., 2014; UNEP, 2016). Ainda, esse
ambiente fornece outros SE que ndo estdo diretamente relacionados aos usos humanos como 0s
de regulagdo climatica, manutencdo da diversidade genética e provisdo de habitat para diversas
espécies (Sardd; Lozoya, 2018). Esse conjunto de SE evidencia a importancia socioecoldgica
das praias na AL&C. Entretanto, o cenario da AL&C néo é diferente do restante do globo, visto
gue 0 aumento das taxas de crescimento populacional na zona costeira, as alteracdes de uso do
solo®, a escalada da erosdo costeira, 0 aumento do turismo em massa, a poluicdo, a perda de
biodiversidade e as mudancas climaticas, ameacam seriamente este ambiente (Barragan-
Mufioz, 2020; UNEP, 2016).

As ameacas as praias na AL&C reforcam a discusséo quanto a inadequacdo de métodos
reducionistas tradicionalmente empregados para a solucdo de problemas complexos (Botero;
Williams; Cabrera, 2015). Nesse sentido, € imperativo que a gestdo promova a sustentabilidade
das praias, considerando a manutencao da biodiversidade e dos SE e confrontando a fragmentacéo
da gestdo (Sarda et al., 2015). Esse tipo de abordagem holistica é particularmente relevante nos
paises da AL&C, onde a desigualdade para acessar e controlar recursos naturais provoca o0
aumento da degradagdo ambiental e da vulnerabilidade de grupos sociais (Baud et al., 2000).

Dessa maneira, possiveis solugdes requerem o envolvimento de diferentes setores (por
exemplo, turistico, meio ambiente, planejamento urbano, entre outros), grupos sociais (como
governo, sociedade civil e setor privado) e niveis jurisdicionais (de cooperacdes internacionais
a niveis mais locais) que lidam com as diversas escalas espaciais (da praia ao continente e
planeta) e temporais (considerando intervalos curtos a seculares) relacionadas as ameacas que
incidem sobre este ambiente. Essa abordagem permite que a gestdo de praias seja entendida
como transescalar e multinivel (Figura 2).

Considerando o esfor¢o dos paises da AL&C em gradualmente implementar diferentes
modelos de gestdo de praias baseados em modos de governanca’ (Botero; Milanés, 2015) e
marcos legais nacionais e internacionais (Barragan, 2001; Botero; Williams; Cabrera, 2015;

Barragan-Mufioz, 2020), este ensaio visa discutir a importancia e os desafios da incorporagdo

® A mudanca no uso do solo é um conceito que engloba uma série de eventos, processos e acdes que levam a
mudancas ambientais. Refere-se principalmente a urbanizacdo e construcdo/ mineracdo (UNEP, 2016).

7 Governancga € um sistema social voltado a orientar o comportamento coletivo em direcdo aos resultados
desejados e longe dos resultados indesejaveis. Um sistema de governanga € um conjunto de elementos que inclui
arranjos institucionais e atores, que formam o nucleo desse sistema, mas que também inclui elementos cognitivos,
culturais e tecnologicos (Young, 2017).
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da Gestdo Baseada em Ecossistemas (GBE) na gestdo de praias na AL&C. Primeiramente é
apresentado o que é a GBE e como ela se relaciona com 0s processos de gestdo de praias
arenosas. Em seguida, discute-se 0 que é importante para implementa-la e que desafios e

oportunidades de sua implementacéo séo relevantes para a gestdo de praias da AL&C.

Escala Espacial

- Comunidade
- Regras locais
- Objetivos
operacionais

Objetivos

Escala de propésitos

Figura 2. Representacdo das diferentes escalas e niveis a serem considerados na gestdo de praia em uma abordagem
transescalar (Elaborada pelos autores).

2. A GESTAO BASEADA EM ECOSSISTEMAS

H& mais de dez anos é discutido o fomento a novas formas de governanga que
contraponham sistemas de gestdo convencionais para as regides marinhas e costeiras (Long;
Charles; Stephenson, 2015). Para além de uma governanca vertical baseada em acbes de
governo, ha varios tipos de estruturas e redes de governanca que se relacionam com a GBE,
como a governanca politica (Botero; Milanés, 2015), governanca econémica, estratégica ou de
gestdo de negdcios (Williamson, 1996), governanga urbana (Porras, 2018) e governanca local
(Botero et al., 2017). Elas sdo integradas no contexto da gestdo publica (Kickert et al., 1997),
politicas publicas ou redes de politicas (Zurbriggen, 2003), nas quais ha um interesse crescente
por analisar tendéncias para estruturas de governanga mais horizontais, como “governancga sem
governo” ou “governanca global” (Quintero-Castellanos, 2017), que pressupdem uma maior
integracdo entre os diferentes matizes da tomada de decisdo sem necessariamente uma
coordenacao top-down governamental.
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Essa discussdo ganhou escala em conferéncias, acordos, metas e levantamentos globais
que assumem a complexidade e a interdependéncia dos processos socioecoldgicos, como 0s
esforcos do Painel Intergovernamental sobre Mudangas Climaticas (IPCC, 2018), da
Plataforma Intergovernamental para a Biodiversidade e os Servicos dos Ecossistemas (IPBES,
2019), das estratégias da Agenda 2030 (UN, 2015) e da Década da Ciéncia Oceénica para 0
Desenvolvimento Sustentavel (UNESCO, 2020), promovidas pela Organizacdo das Nagdes
Unidas. Na institucionalizacdo de agendas globais de governanca entende-se a importancia
atribuida a incorporacao da GBE na gestdo dos ecossistemas oceanicos e costeiros (CBD, 2004;
UN, 2012).

A GBE é definida por Long, Charles e Stephenson (2015, p. 59) como:

[...] uma abordagem interdisciplinar que equilibra os principios ecoldgicos, sociais e
de governanga em escalas temporais e espaciais em uma éarea geogréfica distinta para
uso sustentavel de recursos. Conhecimento cientifico e monitoramento efetivo sdo
usados para reconhecer as conexdes, integridade e biodiversidade dentro de um
ecossistema, juntamente com a sua natureza dindmica e incertezas associadas. A GBE
reconhece o0 sistema como socioecoldgico, [...] onde as decisbes refletem a escolha da

sociedade. (traducdo dos autores)

A GBE tem como meta manter o ecossistema em uma condicao saudavel, produtiva e
resiliente, fundamentando-se na busca por um processo de gestdo holistico e adaptativo (CBD,
2004; Long; Charles; Stephenson, 2015). A partir do entendimento da zona costeira como um
sistema socioecoldgico complexo, a GBE preza tanto pela diversidade de conhecimentos para
lidar com as incertezas e a imprevisibilidade associadas, como pelo dinamismo dos
ecossistemas costeiros e oceénicos e particularidades dos sistemas sociais e de gestdo
relacionados (CBD, 2004; Arkema; Abramson; Dewsbury, 2006; McLeod; Leslie, 2009;
Curtin; Prellezo, 2010; Long; Charles; Stephenson, 2015). Nesse processo, a GBE considera 0s
atributos particulares do sistema socioecologico, definindo os limites para a gestdo
operacionalmente e ndo condicionando-os a delimitagdes geopoliticas (CBD, 2004; Curtin;
Prellezo, 2010) e reconhece a relevancia do conhecimento cientifico interdisciplinar para
subsidiar a gestao (Leslie et al., 2015).

Em dltima instancia, implementar a GBE significa transformar a forma como as pessoas
se relacionam e interferem nos ecossistemas (McLeod; Leslie, 2009), promovendo mudanca no
sistema de governanca. Assim, € necessaria uma visdo integrada, na qual a diversidade de atores
aumente a capacidade em lidar positivamente com as mudangas (Chapin Il11; Kofinas; Folke,
2009). Tal diversidade também é importante para assegurar o potencial de promover um sistema
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de governanca que considere as interacdes entre os ambientes terrestre e marinho e o papel de
diferentes instituicOes e competéncias sobrepostas nesses espagos (Pittman; Armitage, 2016)
garantindo o funcionamento ecoldgico. Tal visdo demanda comunicacdo, colaboracdo e
coordenacdo entre os diferentes niveis e setores da gestdo e da sociedade (Arkema; Abramson;
Dewsbury, 2006; Christie et al., 2009; Tallis et al., 2010; Leslie et al., 2015; Marshak et al.,
2017), endossando ampla participagdo social no processo de tomada de decisdo. Ainda, no
processo de implementacdo da GBE e de mudanca no sistema de governanca, as politicas
publicas tém um papel fundamental, pois garantem a seguranca juridico-institucional das
propostas de gestdo (Araujo, 2018; Gelcich et al., 2018). Para tanto, é necesséria a criacdo de
politicas mais coesas e integradas que visem a conservacdo dos SE frente aos impactos
transescalares e multiniveis que os acometem (Rosenberg; McLeod, 2005; Gelcich et al., 2018).

A prética da GBE engloba uma compreensdo transversal dos atuais problemas e desafios
da sustentabilidade, norteada pela producdo conjunta de conhecimento, entendimento de
escalas e transdisciplinaridade®, o que ressalta, entre outros fatores, a necessidade da integracéo
ciéncia-politica e o papel de lideranca de cientistas em alguns registros de sua implementacao
(Leslie et al., 2015). Promover a transdisciplinaridade, no entanto, implica em integrar
universos cujos principios e praticas sdo distintos (Xavier; Gongalves, 2019) e demanda novas
formas de producdo do conhecimento que conectem epistemologias e codigos de diferentes
disciplinas cientificas entre si e a processos sociais e de tomada de decisao (Luks; Siebenhiiner,
2007). Além de avancarem na discussdo epistemologica da ciéncia, tais abordagens tém o
potencial adicional de promover e fortalecer arranjos institucionais e a participacdo social na
gestdo (Grilli et al., 2019).

A GBE oferece oportunidades inovadoras para a sustentabilidade das praias ao trazer
uma visao holistica e diversificada que atende as necessidades especificas do ecossistema praial
(Sardaetal., 2015) (Tabela 1). No processo de implementacdo da GBE em praias, a identificagdo
de ameacas ao ecossistema pode revelar alteracdes nos processos e fungdes ecossistémicas e na
provisao dos SE (Harris et al., 2015; Enriquez-Acevedo et al., 2018), alem de destacar aspectos
da gestdo que devem ser melhorados para ndo comprometer o funcionamento do ecossistema e

a multiplicidade de seus usos (Botero; Cabrera; Zielinski, 2018).

8 Transdisciplinaridade relaciona-se ao envolvimento de cientistas de diferentes areas do conhecimento e de ndo
cientistas no processo de producdo do conhecimento (Luks; Siebenhiiner, 2007).
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3. A GESTAO DE PRAIAS NA AMERICA LATINA E CARIBE E 0S
DESAFIOS PARA A IMPLEMENTACAO DA GBE

A maioria dos paises costeiros da AL&C (n = 26) possui algum tipo de politica ou
estratégia setorial relevante para a Gestdo Costeira Integrada® (GCI) (Barragan-Mufioz, 2020),
0 que pode ser promissor para a implementacdo da GBE em praias, visto que ambas
compartilham principios relacionados a integracdo, participacao e gestdo adaptativa (Arkema;
Abramson; Dewsbury, 2006) e podem ser complementares. Ainda assim, a implementacdo da
GBE deve considerar o contexto anterior a sua implementacdo, pois, se representar um
afastamento radical do modelo de gestdo existente, ela pode gerar resisténcia e afetar o
equilibrio delicado entre alterar os principios da gestdo e manter processos em pratica (Christie
et al., 2009; Leslie et al., 2015).

O compartilhamento de principios com a GCI e o alinhamento dos paises da AL&C com
acordos e tratados internacionais baseados na abordagem ecossistémica, indicam o potencial
para promocéo da GBE (Gelcich et al., 2009; Araujo, 2018). No entanto, apenas dois paises da
AL&C fazem referéncia a principios da GBE em suas politicas de gestdo costeira (Barragan-
Mufioz, 2020) e, mesmo nessas condicdes, a inclusdo de tais principios em normas e acordos
nos diversos niveis institucionais, bem como sua aplicacdo na pratica da gestdo, ainda
representam desafios (Gelcich et al., 2009; Araujo, 2018). Tais desafios sdo proeminentes em
paises em desenvolvimento, pois estes enfrentam desafios adicionais para gerir ecossistemas
costeiros complexos, como pressdo do setor privado, escassez de recursos econdmicos,
capacidade institucional limitada, treinamento técnico inadequado dos gestores e forte
influéncia de estratégias que reforcam a fragmentacdo da gestdo (Botero; Williams; Cabrera,
2015; Vélez; Garcia; Tenorio, 2018).

A instabilidade politica, Estados fracos, governos corruptos, grande desigualdade social,
participacdo social incipiente ou nula e a economia baseada em recursos naturais para
exportacdo também sdo apontados como desafios para implementacdo e manutengdo da GBE
nos tropicos (Christie et al., 2009). Essa situacdo é agravada pela auséncia de politicas de Estado
que possam munir e manter a GBE com investimento e apoio institucional a longo prazo (Tallis
etal., 2010). Esse cenério, com poucas excegdes (Cabrera et al., 2009), também ocorre na gestao

de praias da AL&C, onde programas governamentais sdo criados para serem implantados no

% Gestdo Costeira Integrada (GCI) equivale a uma proposta adaptativa, participativa e integrativa de gestdo que
é focada em gerenciar as atividades humanas, considerando a dimensao natural e envolvendo diferentes setores,
conhecimentos, instituicdes e governos, garantindo sua consisténcia interna as propostas (Cicin-Sain; Knecht,
1998).
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periodo do mandato de seus proponentes, de modo que, quando efetivados, acabam sendo
realizados em curto prazo, a partir de decisdes centralizadas, reducionistas e setorizadas
(Botero; Williams; Cabrera, 2015).

Além da importancia geral da participacdo social na implementacdo e manutencdo da
GBE em praias (Sardé et al., 2015), na AL&C a maioria dos paises classificam as praias como
bens de uso publico (Barragan, 2001; Barragdn-Mundz 2020), o que reforca a importancia da
tomada de decisdo de forma participativa e plural, incluindo os diferentes setores da sociedade
(Botero; Diaz, 2009). Alcancar tal cenario e promover a gestdo participativa, entretanto, pode
representar um desafio intrinseco na AL&C, a exemplo do Brasil, onde atores sociais e
governamentais nem sempre detém as habilidades, os meios ou mesmo a disposic¢ao para tomar
parte em processos de tomada de decisao (Seixas et al., 2019).

A falta de conhecimento cientifico acerca da dinamica dos sistemas socioecoldgicos e
dos efeitos da gestdo no proprio ecossistema é outra barreira para a implementacdo da GBE
(Marshak et al., 2017; James, 2020). O ambiente praial € um tema pouco explorado na literatura
cientifica mundial e costuma ser abordado em trabalhos mais disciplinares, desvinculados de
processos de gestdo (Nel et al., 2014; Fanini et al., 2020) e com pouca descri¢do das conexdes
entre os diversos componentes dos ecossistemas e suas interacdes (feedback loop) (James,
2000; Gelcich et al., 2009). A AL&C é uma regido importante no desenvolvimento da pesquisa
relacionada a sistemas socioecoldgicos e interacdo ciéncia-politica, com um crescimento
recente de estudos acerca da gestdo de praias, incluindo temas ligados a GBE, gestdo de riscos,
geomorfologia ou governanca (Botero; Cervantes; Finkl, 2018). Porém, ainda ha a necessidade
de integrar as diferentes disciplinas e grupos de pesquisa (Baud et al., 2000; Grilli et al., 2019;
Xavier; Goncalves, 2019). Ademais, a instabilidade politica e econdmica na regido tem o
potencial de prejudicar o desenvolvimento cientifico (Ciocca; Delgado, 2017) e sua possivel
traducdo em politicas publicas. Estudos sobre SE vém crescendo em nimero na AL&C
(Enriquez-Acevedo et al., 2018), no entanto de forma pouco balanceada considerando temas
abordados, a exemplo dos poucos estudos com foco em praias (Botero; Williams; Cabrera,
2015) e de estudos que conectem processos ecoldgicos a provisao de SE (Balvanera et al., 2012)

e a producdo cientifica dos diferentes paises.



Tabela 1. Relacdo entre as necessidades da gestdo de praias e os principios da Gestdo Baseada em Ecossistemas (GBE). Necessidades da gestdo de praias de acordo com Sarda
e colaboradores (2015) e principios da GBE estabelecidos por Long, Charles e Stephenson (2015) (Traduzida e adaptada de Sarda et al., 2015).

Principios da GBE

Necessidades da Gestio de Praias

Considerar a dinamica, os diferentes niveis e escalas do funcionamento dos processos naturais que ocorrem e
influenciam as praias e adotar uma perspectiva de longo prazo

Adotar medidas a partir de uma visdo holistica de uma perspectiva geografica: as praias ndo podem ser
consideradas de maneira isolada em relacdo as bacias hidrograficas e os ambientes marinhos que as influenciam

Reconhecer a dinamica socioecolégica e o funcionamento da praia a partir de sua interdependéncia com os
ambientes terrestre e marinho

Considerar a dinamica dos elementos relacionados aos sistemas hidrologico, geomorfologico, climatico,
ecologico, socioecondmico e cultural de maneira integrada, nao excedendo a capacidade de carga do ambiente e
evitando os efeitos negativos vindos de desastres naturais e do desenvolvimento urbano

Garantir a presenca e o uso da biodiversidade de acordo com as especificidades de cada praia
Evitar danos ao funcionamento natural da praia e. quando ocorrer degradacio, restaurar o ambiente

Se guiar a partir dos processos que ocorrem no sistema. visando o desenvolvimento sustentavel das praias e
ecossistemas adjacentes

Desenvolver um sistema de informagao para orientar a tomada de decisao e incluir conhecimentos cientificos,
indigenas e locais, inovagdes e monitoramento no processo de gestdo

Garantir 0 Manejo adaptativo para que as mudangas no sistema sejam levadas em consideracio

Promover a coordenacdo institucional entre os diferentes servicos administrativos e as autoridades regionais e
locais competentes pela zona costeira, também incluindo as diferentes disciplinas cientificas

Utilizar o planejamento participativo de maneira transparente em um no processo de tomada de decisdes que
inclua as populagdes locais

Construir/Desenvolver uma estrutura de governanca eficaz e adequada

Garantir que a gestdo das praias seja considerada nos planos e programas de desenvolvimento urbano ou outras
politicas setoriais, pois podem afetar o ambiente praial

Acomodar e priorizar os servigos publicos necessarios para as atividades que ocorrem nas praias considerando
sua multiplicidade e os aspectos socioecologicos

Priorizar a conexao entre o bem-estar humano e o funcionamento das praias e inclui-la nas politicas publicas . ..

Principios da GBE: 1. Considerar a dinamica natural dos ecossistemas/ 2. Considerar a conexao entre os ecossistemas/ 3. Prezar pela integridade ecoldgica e biodiversidade/ 4. Ter
monitoramento apropriado dos parametros ambientais/ 5. Visar a sustentabilidade/ 6. Aplicar o Manejo Adaptativo/ 7. Reconhecer as incertezas/ 8. Ter uma visdo interdisciplinar/

9. Empregar o conhecimento cientifico/ 10. Garantir que o processo de tomada de decisdo reflita escolhas da sociedade/ 11. Praticar a Gestdo Costeira Integrada/ 12. Garantir amplo
envolvimento social / 13. Reconhecer caracteristicas socioecologicas do sistema/ 14. Considerar diferentes escalas espaciais e temporais / 15. Definir a unidade de gestao a partir dos
atributos socioecolégicos do sistema.

T¢
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O desafio da produgdo de conhecimento também permeia a disponibilizacdo das
informagdes e a aplicagdo do conhecimento produzido para subsidiar mudangas regulatérias e
institucionais (como falta de robustez legal; auséncia de regulamentacéo local; sobreposicao de
competéncias; responsabilidades desconectadas) (Leslie et al., 2015) e propostas de objetivos
operacionais para a gestdo (Arkema; Abramson; Dewsbury, 2006). Mesmo quando os dados
cientificos sdo abundantes e disponiveis, estruturas de governancga frageis e centradas na
institucionalidade publica podem obstruir o compartilhamento e o acesso a dados relacionados
a implementacdo da GBE ou mesmo limitar sua aplicacdo na gestdo (Tallis et al., 2010; Leslie
etal., 2015).

A regido carece, ainda, de estudos empiricos e tedricos sobre a propria implementacédo
da GBE. Exemplos de implementacdo da GBE sdo majoritariamente oriundos de paises
desenvolvidos e baseados em estratégias coordenadas pelo governo, exigindo novos planos de
gestdo e a integracdo entre os 6rgdos (Gelcich et al., 2009). Entretanto, quando se analisa a
gestdo de praias na AL&C, entende-se que a implementacdo da GBE conduzida pelo governo
pode ndo ser suficiente para superar os multiplos desafios de ordens e niveis variados que

existem na regido (Figura 3).

DESAFIOS DESAFIOS DESAFIOS DESAFIOS DE DESAFIOS
EXOGENOS - INSTITUCIONAIS |4 REGIONAIS PRODUCAO DE ECONOMICOS
CONHECIMENTO
+ Pressao do setor + Adequacdo a » Instabilidade politi- + Continuidade de » Recursos econdmi-
privado (mercados); escala; ca; programas e pesqui- COS e5Ca550S,
+ Influéncia de + Capacidade + Estados fracos; 5as; + Economia haseada
estratégias que institucional limitada; * COVernos cormup- + Cooperacdo cientifi- em recursos naturais
reforgam o manejo + Treinamento t&cni- tos; ca regional; para exportacio.
fragmentado; co inadequado dos + Desigualdade +* Produgdo cienfifica
« Clima; gestores; social; interdisciplinar.
= Migracio para a + Fragmentacio da + Disparidade region-
costa; gestio; al. i
= Urbanizagdo. * Implementar uma |
gestio participativa. I

Figura 3. Desafios a serem considerados para a implementacdo da Gestdo Baseada em Ecossistemas (GBE) na
gestdo de praias nos paises da América Latina & Caribe (Elaborada pelos autores).

No contexto da AL&C, a consolidagdo de diretrizes que superem os desafios
apresentados para a implementacdo da GBE pode fortalecer a rede regional e internacional,
favorecendo a troca de experiéncias e de conhecimento. Mesmo que em estagios diferentes, a
aplicacdo da GBE na AL&C, promovida por iniciativas que focam no incentivo a participagdo
social (Gelcich et al., 2009; Seixas et al., 2019) e reforcem as conexdes do sistema sociedade-
natureza (relacionados a questdo dos SE) (Balvanera et al., 2012), é uma realidade que pode ser

transposta para a gestdo de praias. Espera-se que a troca de experiéncia entre os diversos paises
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em coopera¢do possa beneficiar os maltiplos atores envolvidos e dar volume ao controle social

para lidar com os desafios ambientais relacionados a gestéo de praias.

4. CONSIDERACOES FINAIS SOBRE A GBE EM PRAIAS NA AL&C

Apesar das disparidades existentes entre os paises, no fim do seculo XX a gestdo costeira
na regido da AL&C sinalizava novas tendéncias de integracao e evidenciava desafios comuns
como o baixo reconhecimento publico e institucional, recursos limitados (financeiros e
humanos) e pouca informacdo cientifica (Barragan, 2001; Barragdn-Mufioz, 2020). Duas
décadas depois, avangos na gestdo e fomento a implementacdo da GCI ocorreram na maioria
dos paises costeiros da AL&C. No entanto, muitos dos desafios perduram, em especial a
disparidade entre os diferentes paises (Barragan-Mufioz, 2020). Sendo a gestdo integrada das
praias uma aplicacdo da GCI em nivel local (Botero; Diaz, 2009), é l6gico supor que essa
enfrenta, se ndo os mesmos, desafios mais complexos dadas as particularidades desse ambiente
e as diversas escalas que o afetam.

A necessidade de aquisi¢do de dados continuos sobre 0s processos, efeitos cumulativos e
forcantes do ambiente praial como sistema socioecoldgico (Harris et al., 2015; James, 2000), se
faz imperativa na gestao de praias da AL&C, como se pode concluir a partir de sua caracterizacgao.
O estabelecimento de parcerias, agendas comuns e cooperacdo entre 0s paises da regido pode
contribuir para aprimorar e aprofundar o conhecimento regional sobre a implementacdo da GBE
em paises em desenvolvimento e contornar os problemas de producdo e aplicacdo do
conhecimento cientifico. Espera-se que a abordagem integrada aplicada em projetos de
cooperacao promova avancos na promocao da GBE na AL&C nas proximas décadas (Mufioz-
Sevilla; Le Bail, 2017). Exemplos regionais, como a Rede PROPLAYAS e a Rede IBERMAR
(Rede Iberoamericana de Manejo Costeiro Integrado), vém sendo apontados como relevantes na
promocao da ciéncia e do conhecimento sobre gestdo de praias e para a superacao dos desafios
relacionados a interface ciéncia-politica (Lahsen et al., 2013). Dessa maneira, promover a
incorporacdo da GBE na gestdo de praias na AL&C é uma ferramenta a ser fortalecida para a
promocao da transdisciplinaridade e, consequentemente, a sustentabilidade das praias.

Ademais, a interacdo ciéncia-gestdo também pode desenvolver a capacidade institucional
e técnica para a tomada de decisdo na AL&C. Ao favorecer a capacitacdo e a transdiciplinaridade,
a implementacéo da GBE pode orientar a escolha de parametros sistémicos para a anélise critica
e adequacdo dos processos de gestdo para cada contexto, bem como no fortalecimento da

interacdo ciéncia-gestdo e da gestdo participativa de praias. Deve-se considerar 0 estimulo ao
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interesse de Orgdos publicos de diferentes niveis na implementacdo de abordagens
descentralizadas e transparentes, o que pode resultar na formulacao de politicas que respondam

as escolhas da sociedade e contribuam para a sustentabilidade do ecossistema praial.
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ABSTRACT

The Ecosystem-Based Management (EBM) implementation relies on decision-making to
acknowledge the connection between human well-being and the long-term ecosystem
functioning, framing a social-ecological system (SES). Beach sustainability depends on
management to cope with environmental changes and guarantee the long-term provision of
Ecosystem Services (ES). This study investigates local government beach managers’
perceptions of four municipalities of the Northern Coast of Sdo Paulo State (Brazil). Utilizing
the ES cascade-model in a workshop, we encourage the beach managers to visualize beaches
as SES and share their perceptions on the beach functioning, the long-term ES supply, and
derived benefits. The proposed theoretical structure was useful to identify which
complementary conceptual enlightenments are needed by the managers and which approaches
can be applied to improve local EBM implementation. We argue that managers’ perceptions
about the long-term ES provision can be an operational tool to introduce scientific and
participative principles into EBM practice. Although our findings are focused on beach
managers’ perceptions, the approach can support local EBM implementation in other coastal
ecosystems.

Keywords: Ecosystem approach; Social-ecological systems; Science-Practice gap; Sandy
beaches; Coastal management.

RESUMO

A implementacdo da Gestdo Baseada em Ecossistemas (GBE) depende que os tomadores de
decisdo reconhecam a conexao entre o bem-estar humano e o funcionamento de longo prazo do
ecossistema (i.e. sistemas socioecoldgicos). A sustentabilidade das praias depende de uma
gestdo que lide com as mudancas ambientais e garanta a prestacao a longo prazo de Servi¢os
Ecossistémicos (SE). Este estudo investigou a percep¢do de gestores municipais de praias de
quatro municipios do Litoral Norte do Estado de Sdo Paulo (Brasil). Utilizando o modelo de
cascata de SE em um workshop, encorajamos os gestores de praia a visualizar as praias como
sistemas socioecoldgicos e compartilhar suas percepcdes sobre seu funcionamento, o
fornecimento de longo prazo de SE e os consequentes beneficios para o bem-estar humano. A
estrutura teodrica proposta foi Util para identificar quais esclarecimentos conceituais
complementares sdo necessarios aos gestores e quais abordagens podem ser aplicadas para
melhorar a implementacdo da GBE em praias localmente. Argumentamos que as percepgoes
dos gestores sobre a provisao de longo prazo de SE podem ser uma ferramenta operacional para
introduzir principios cientificos na pratica GBE. Embora nossas descobertas se concentrem nas
percepcOes dos gestores de praia, a abordagem pode apoiar a implementacgéo local de GBE em
outros ecossistemas.

Palavras-chave: Abordagem ecossistémica; Sistemas socioecoldgicos; Lacuna entre ciéncia e

pratica; Gestdo costeira.
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1. INTRODUCTION

Ecosystem-based management (EBM) diverges from traditional management,
especially by the acknowledgment of coupled and dynamic human-nature systems (i.e., social-
ecological systems, SES) (McLeod; Leslie, 2009; O’Higgins; Lago; Dewitt, 2020). This
approach is internationally recognized as one of the best practices for managing marine
ecosystems (O’Higgins; Lago; Dewitt, 2020); however, its implementation is not
straightforward (Link; Browman, 2017).

EBM implementation relies upon bringing new frameworks and building new practices
on the existing management approach (Christie et al., 2009; Leslie et al., 2015). It depends,
among other things, on the establishment of a systemic perspective regarding the connection
between human well-being and the long-term ecosystem functioning (i.e., structure, processes,
and responses to change) (Arkema; Abramson; Dewsbury, 2006; Christie et al., 2009; Granek
etal., 2010; Sarda; Lozoya, 2018). However, integrating human and ecological dimensions into
decision-making depends on the imperative translation of scientific knowledge (Arkema;
Abramson; Dewsbury, 2006; Granek et al., 2010; O’Higgins; Lago; Dewitt, 2020), which is a
significant challenge for EBM implementation (Leslie et al., 2015).

Similar to EBM, Ecosystem Services (ES), as we are adopting here, are the outputs from
an ecosystem that contribute directly to human well-being (Potschin; Haines-Young, 2016).
ES-oriented management enriches science capability to improve, influence, and support
decision-making by pointing out opportunities for knowledge exchange (Fisher; Turner;
Morling, 2009; Saarikoski et al., 2018). Framed as a strategy to safeguard the long-term delivery
of environmental sustainability and human welfare, EBM implementation into coastal areas can
be ES-orientated (McLeod; Leslie, 2009; Granek et al., 2010; Leslie et al., 2015; Sarda et al.,
2015; O’Higgins; Lago; Dewitt, 2020).

However, the allusion to the ES concept into decision-making hinges on pairing with
pre-existing knowledge and expertise of managers (Saarikoski et al., 2018). The way decision-
makers perceive the ES shapes the decisions that will impact the long-term ecological integrity
and benefits to human well-being, determining the effectiveness and sustainability of the
management measures (Asah et al., 2014). According to Beyerl, Putz and Breckwoldt (2016, p.
4), perception is “(...) the subjective way people experience, think about and understand
someone or something”. Perception, therefore, can be utilized as a tool to establish the status of
the current management and investigate which aspects can facilitate or challenge the

implementation of new approaches (e.g., EBM) (Bennet, 2016).
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Beaches provide a wide range of ES (Sard4; Lozoya, 2018). Human-induced impacts
(e.g., climate change, human activities, urban growth) affect ecological and social processes,
threatening beach sustainability (McLachlan; Defeo, 2017). Due to the beach SES’s
complexity, the implementation of traditional reductionist management approaches has been
unsuccessful (Botero; Williams; Cabrera, 2015). By recognizing beaches as SES and coping
with long-term environmental changes, EBM provides a new and appropriate approach for
beach management (Sarda et al., 2015). However, experiences of EBM implementation in
beaches are still incipient and understudied (Sarda; Lozoya, 2018).

Evaluations of the ES provision transformations can support the decision-making and
planning in beaches under environmental change scenarios (Balvanera et al., 2012). If the
connection between changes in the ecosystem functioning and their consequences on human
well-being is not well-known by managers, the necessary measures to cope with such changes
and guarantee the long-term ES supply will be underestimated (Berrouet; Machado; Villegas-
Palécio, 2018). EBM implementation in beaches, therefore, relies upon managers to perceive
and prioritize the linkages between the human and social dimensions and the causal pathways
shaping the long-term supply of ES and its benefits to human well-being.

Long-term changes in the beach system centrally include the coastal squeeze
phenomena (i.e., beach disappearing due to coastal erosion and sea-level rise), which is
exacerbated by uncontrolled urban growth and climate change (McLachlan; Defeo, 2017
McLachlan et al., 2013). As traditional beach management, EBM equally depends on actions
taken at the local level, which can be improved and qualified by local government actors
(Christie et al., 2009; Leslie et al., 2015; Sarda; Lozoya, 2018). To cope with climate change
impacts on beaches also depends on local management measures (McLachlan; Defeo, 2017),
making an interesting case to investigate EBM implementation in beaches.

To address the potentialities and limitations of the EBM implementation to beach
management, we assessed how beach managers’ perceptions about beach functioning and the
long-term ES supply might strengthen the science-practice interface for EBM implementation.
We analyzed how local beach managers: (1) Prioritize the benefits of beaches to human well-
being; (2) Perceive the nexus of beach ecosystem structure and functioning (i.e., biophysical
structures and processes) with Beach Ecosystem Services and, later, benefits to human well-
being; (3) Perceive how long-term changes (i.e., increase in coastal erosion due to climate change)

in the beach ecosystem are translated into changes in human well-being (i.e., loss of benefits).
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2. METHODS

2.1. Study Site

Brazil has one of the longest coastlines worldwide. Vast stretches of the Brazilian coast
are beaches that provide fundamental ES but are subject to cumulative and synergistic threats
that challenge its management (Amaral et al., 2016; Xavier et al., in press). Recently, the
Brazilian federal government has transferred management rights and responsibilities to
municipalities'? (i.e., beach management decentralization process). It is not mandatory but an
opportunity for local governments to be the central actors of beach management (Scherer et al.,
2020). Simultaneously with the municipalization processes, the Federal government is
encouraging the implementation of ES-based municipal policies and beach management
strategies to cope with long-term environmental changes, such as climate change (Brasil, 2018).

The North Coast of Sdo Paulo State (in Portuguese, Litoral Norte Paulista — LNP) is
known for its social-environmental relevance and has an urbanization process strongly attached
to its beaches (Santos; Turra, 2017). This region’s economy relies upon beach quality, and,
consequently, on beach ES (BES) provision. The four municipalities of the LNP (i.e., S&o
Sebastido, Ubatuba, Ilhabela, and Caraguatatuba) are committed to taking over the management
of their beaches. These municipalities face common vulnerabilities, such as climate change-
induced impacts (Simdes et al., 2017). At the local level, sectorized municipal offices held
distinct beach management activities. Despite the local institutional arrangement, these
municipalities need to establish long-term strategic planning and local leadership to cover a
changing environment (Simdes et al., 2017). The LNP, therefore, represents a compelling site

to study how local beach managers’ perceptions can improve or impair EBM implementation.

2.2. Study framework

The “ES cascade-model” was developed to clarify and structure how ES can describe
interactions between humans and nature, strengthening the science-practice interface (Potschin;
Haines-Young, 2016). It attempts to capture the prevailing view that there is a link, with a series
of intermediate stages, between ecological and biophysical structures and the elements of
human well-being (Potschin; Haines-Young, 2016). Although this model does not represent the
entire ES paradigm, it brings a systemic perspective and simplifies its complexity (Potschin-

Young et al., 2018), making it approachable for managers. The ES cascade-model was applied

10 Municipal level is the lowest administrative level in Brazil, hereafter described as “local” (see
http://www.brazil.gov.br/government/how-the-government-works).
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in @ Workshop to encourage local beach managers to visualize beaches as SES and share their
perceptions on the beach functioning, the long-term ES supply and derived benefits.

Following Moser and Tribbia (2006), we broadly defined beach managers as local
government officers concerned with civil society safety, environmental protection, public
infrastructure, and the development of coastal areas near beaches. The Workshop participants
were chosen to capture an overview of the LNP municipal beach managers’ perceptions. In
each of the four LNP municipalities, we selected the three municipal government offices most
involved in beach management (e.g., Civil Defense Office, Urban Planning Office,
Environment Office). For more information on the participants’ setting, see Corréa and
collaborators (in press) supporting information (Appendix 2, Chapter I11).

Eleven Workshop sessions (each one with groups of 3-5 beach managers from the same
Municipal Office) were carried out: three in Caraguatatuba, Ubatuba, and Séo Sebastido, and
two in Illhabela. We placed a canvas with the ES cascade-model developed by Potschin and
Haines-Young (2016) in front of each group of managers and explained the ES-cascade model.
With the facilitation of two people, the groups of participants collectively filled the ES cascade-
model during the workshops. Their perceptions were registered in cards allocated in the canvas
after discussion and consensus by each group. In order to fill the ES cascade-model, a four-step
procedure was established (Figure 1). The sessions were carried out in June-July 2019, were
voice-recorded, and all participants signed an informed consent form (approved by the Brazilian
Ethics Committee, Plataforma Brasil: 3.337.019).

2.3. Data treatment and Analysis

We transcribed the records and combined the results of all workshops for a qualitative
analysis of the integrated cascade-model. No prior assumptions about the managers’ responses
were made, determining an inductive approach (Asah et al., 2014). The cards and arrows filled
in the ES cascade-model during each Workshop and the managers’ narratives (steps 1-3) were
interpreted and categorized into open coded descriptors. The discussion carried by the managers
in step 4 was also interpreted and matched with the main descriptors of the previous steps or
categorized into new descriptors. In order to facilitate the analysis, descriptors were classified
by level of recognition: Usually cited (9 to 11 municipal offices), Frequently cited (6 to 8
municipal offices), Occasionally cited (3 to 5 municipal offices), and Rarely cited (1 to 2
municipal offices). The responses were allocated into one or more descriptors (for details about

the data treatment see Supporting Information — Appendix 1, Chapter I1).
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group is interested define the ecosystem services processes with ES provision and benefits to human well-

provided by an environment (Fisher, Turner and being: Managers discussed and decided on the final outputs
Morling, 2009). Thus, managers began discussing from ecosystems that give rise to the benefits prioritized in
and deciding on the two most important benefits Step 1. Then, they connected these outputs with both the
the beaches of their municipality provide to society. beaches' biophysical characteristics that give rise to them

(Step 2) and the prioritized benefits derived from them (Step 1).

@ Identifying the beach ecosystem structure and @ Discussing long-term changes in beach SES:
processes: Managers discussed and decided on the The workshop facilitator informed the managers about the
set of biophysical features of beach ecosystems that future scenario (i.e. in 50 years) of increased coastal erosion
underpins the benefits prioritized in the Step 1. due to climate change. Managers discussed how the future
Then, they indicated with arrows how these scenario affect the BES provision.

attributes influence each other.

Figure 1. An adapted version of the ES “Cascade-model” (Potschin; Haines-Young, 2016) with the four steps
of the workshop held with the local beach managers. The cascade-model represents how ecosystems can
promote human well-being. Human well-being is represented by the benefits (i.e., features that interfere in
people’s well-being) which can be valued (Step 1). The ecosystem functioning is represented by “Supporting
or Intermediate Services” and “Final Services”. The “Supporting or intermediate services” are the set of
ecological structures and processes that generate a “Final Service ” (Step 2). The “Final Services” are the final
output from the ecosystem and directly contribute to human well-being (i.e., Ecosystem Services) (Step 3).
Step 4 how the future scenario of climate change would pressure the beach ecosystems and affect the provision
of ES. The model assumes that human impact on the ecosystem functioning varies according to benefit value
(or prioritization), since it determines the management measures limiting the pressures on the ecosystem.
Source: Authors’ summary of the process.
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3. RESULTS
Utilizing the ES cascade-model (Potschin; Haines-Young, 2016), we mapped local

government beach managers’ perceptions about the long-term provision of BES and their

derived benefits (Figure 2).

3.1. Prioritization of the benefits to human well being provided by beaches

The prioritization of the benefits was summarized into 5 descriptors: “Sustainable
Beaches” (n = 1), “Food Provision” (n = 1), “Cultural identity” (n = 2), “Physical and Mental
Health” (n = 5), and “Tourism and Leisure” (n = 13). The latter was the only benefit prioritized
by all the municipal offices and got a higher score because two groups of managers prioritized
tourism and leisure as separate benefits (Figure 2).

3.2. Perception of the nexus among beach ecosystem features with BES and benefits to
human well-being

This section describes the managers’ perceptions regarding the beach ecosystem
features and processes, their connections with the final services, and with the prioritized
benefits to human well-being. It will be presented in three dimensions: “Beach Abiotic System”,
“Beach Biotic System” and “Beach Ecosystem”. The descriptors only perceived in the discussion
about long-term changes in the ES provision (step 4, dashed lines in Figure 2) will be described in

the next section (3.3).

3.2.1. Beach Abiotic System

The managers identified 7 descriptors that, in their view, are the beach abiotic system
features. Most descriptors were perceived in the majority of workshops, such as “River Mouth”,
“Hydrodynamics”, and “Landform” that were usually perceived, and “Seasonality”, “Wind
Dynamics”, and “Tide” that were frequently perceived. Only the “Sediment transport” descriptor
was occasionally identified when not considering the long-term perspective (Figure 2).

The participants also perceived connections among the descriptors, framing the beach
abiotic system functioning. The connection of “Hydrodynamics” to “Sediment transport” was
occasionally perceived, as well as the connection from “River Mouth” to “Sediment Transport”.
Although the “Wind Dynamics” was not perceived as directly related to the “Sediment
Transport”, it was frequently connected to “Hydrodynamics” and occasionally perceived as

influenced by “Seasonality”. The same indirect relation occurs with the “Landform”, since it
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was usually perceived to affect both “Hydrodynamics” and “Wind Dynamics” and rarely
perceived to affect “River Mouth”. Although the “Tides” descriptor was perceived as part of
the “Beach Abiotic System” it was not connected with other descriptors (Figure 2).

Managers perceived the interaction among all beach abiotic features (i.e., “Beach
Abiotic System” descriptor, usually perceived), as providing all the Final Services derivative
from the abiotic system. The “Beach Abiotic System” descriptor was frequently perceived as
supporting “Diversity of beach types”, “Access to the Sea” and “Scenic Beauty”. The “Beach
Abiotic System” was rarely perceived as supporting “Filtration and purification of the
seawater” (Figure 2).

The Final Services provided by the beach abiotic system were perceived as supporting
all the prioritized benefits. “Sustainable Beaches” and “Food Provision” were perceived as
supported by “Filtration and Purification of the seawater”. “Cultural identity” was perceived as
supported by “Diversity of beach types”, “Access to the Sea” and “Scenic Beauty”. “Physical
and Mental Health” was perceived as supported by “Access to the Sea” and “Scenic Beauty”.
And “Tourism and Leisure” was perceived as supported by all the Final Services provided by
the “Beach Abiotic System” descriptor (Figure 2). The abiotic system was also perceived

supporting the provision of benefits through its connections with the biotic system.

3.2.2. Beach Biotic System

Differently from the abiotic system, managers did not perceive the interactions among
beach biotic features as a new descriptor. However, three descriptors are related to the beach
biotic system, and only one was perceived at the majority of the workshops: “Diversity of
Living Beings” (usually perceived), “Food Chain” (occasionally perceived), and “Nutrient
Cycling” (rarely perceived). The influence of the beach abiotic system upon the beach biotic
system features was only perceived through the “Diversity of Living Beings” descriptor.
Although the least part of the managers (max. occasionally) perceived in detail how the abiotic
system affects the biotic system (i.e., the influence from “Hydrodynamics”, “Seasonality”, and
“River Mouth” descriptors), the connection from the “Beach Abiotic System” descriptor to

“Diversity of Living Beings” was frequently perceived (Figure 2).
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Figure 2. Beach managers’ perceptions regarding the ES cascade-model applied to beaches as SES. The colored rectangles represent the “Benefit”, “Support or intermediate
service” or “Final service” descriptors perceived by the managers. The arrows represent the perceived connections among the descriptors. The colors represent how often the
descriptors or connections were perceived. The circles represent a perceived connection between the “Final services” and the prioritized “Benefits”. The dashed lines indicate
descriptors and connections only perceived in the discussion about long-term changes in the ES provision (step 4). Source: Authors’ summary.
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The perceived beach biotic features and connections were perceived as providing Final
Services. The descriptor “Food Chain” was occasionally connected to the Final Service
“Ecological Maintenance”. The connection from “Diversity of Living Beings” to the Final
Service “Scenic Beauty” was occasionally perceived. The descriptor “Food Chain” was rarely
perceived as connected to the Final Service “Biomass”. And the link from “Nutrient Cycling"
to “Filtration and Purification of Seawater” Final Service was rarely perceived (Figure 2).

The Final Services provided by the beach biotic system were perceived as supporting all
the prioritized benefits. “Beach sustainability” was perceived as supported by the descriptors
“Ecological Maintenance” and “Filtration and Purification of the Seawater”. “Food Provision” was
perceived as supported by the descriptors “Ecological Maintenance”, “Biomass” and “Filtration and

Purification of the seawater”. “Cultural Identity”, “Physical and Mental Health” and “Tourism and

Leisure” were perceived as supported by the “Scenic Beauty” Final Service (Figure 2).

3.2.3. Beach Ecosystem

The managers usually grouped all the interactions among the beach biophysical
components (i.e., “Beach Ecosystem” descriptor) to determine the provision of some of the
Final Services. The “Beach Ecosystem” descriptor was perceived as providing the following
Final Services: “Maintenance of Traditional Cultures” (occasionally), “Creation and
Maintenance of social relationships” (frequently), “Inspirational elements” (frequently),
“Research and Education” (frequently) and “Scenic Beauty” (frequently). The Final Services
provided by the “Beach Ecosystem” descriptor were perceived as influencing all the prioritized
benefits. Moreover, managers occasionally perceived the influence from the descriptor

“Adjacent Ecosystem” in the “Beach Ecosystem” (Figure 2).

3.3. Perception of how long-term changes in the ecological beach system are translated
into changes in human well-being

Nine groups of managers perceived the consequences of the long-term changes in the
beach abiotic system. They indicated the following consequences of the long-term changes in
the beach ecosystem: diminished beaches and beach disappearing (e.g., “It seems that there
won’t be beaches in 50 years from now”; “With the increased coastal erosion it [beaches] will
diminish, the sandy shoreline will gradually be reduced”). Two groups of managers did not feel
confident to explain how the increased coastal erosion would affect the perceived benefits: “For

us, all of this still is very new. Despite the fact that we know the term [climate change],
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everything here seems normal, and we are not used to dealing with it on a daily basis”; “This
phenomenon is happening, and we still have to study it in order to fully understand it”.

The LNP beach managers perceived new descriptors and connections in the ES cascade-
model during the long-term perspective discussion (step 4). The Final Services “Coastal
protection” and “Climate maintenance” and the connection from “Tide” to “Sediment
transport” are examples. New connections among the beach functioning and the benefits
provided were also established: the benefits “Tourism and Leisure”, “Physical and Mental
Health”, “Sustainable Beach” and “Cultural Identity” were perceived to be supported by the
“Coastal protection” descriptor. The benefits “Sustainable Beach” and “Tourism and Leisure”
were perceived to be supported by the “Climate Maintenance” descriptor. The benefit “Food
Provision” was perceived to be supported by the “Access to the Sea” descriptor. In addition,
some groups of managers perceived descriptors and connections that had already been
perceived by other groups during the steps 1-3, such as: “Sediment transport”, “Wind
dynamics”, and the connections from “River Mouth” to “Sediment Transport"; from “Wind
Dynamics” to “Hydrodynamics”; from “Hydrodynamics” to “Sediment Transport”; and from
“Beach Abiotic System” to “Diversity of Living Beings” (see the dashed lines in Figure 2).

In addition to the perception of new descriptors and connections, the beach managers
also reinforced their understanding of the long-term causal pathways within the beach SES
when explaining how the increased erosion due to climate change would affect all the
prioritized benefits. The “Food Provision” was rarely perceived to be affected due to loss in the
fishery (i.e., the “Biomass” Final Service descriptor), and due to loss of the “Access to the Sea”.
The “Cultural Identity” descriptor was rarely perceived to be affected by the loss of “Scenic
Beauty”. The “Physical and Mental Health” descriptor was occasionally perceived to be
affected by the loss of the “Access to the Sea” and “Creation and Maintenance of Social
Relationships”. The “Tourism and Leisure” descriptor was frequently perceived to be affected
by the loss of the “Scenic Beauty”, “Access to the Sea”, and “Creation and Maintenance of

Social Relationships”.
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4. DISCUSSION

4.1. Prioritization of the benefits to human well-being provided by beaches

Tourism is commonly considered the most significant (Sarda; Lozoya, 2018) and
studied (Nel et al., 2014) aspect of beaches. Sustaining activities that provide physical and
mental health, tourism represents the majority of beaches’ recreational activities (Sarda;
Lozoya, 2018; Checon et al., in press). Since LNP beach managers mostly prioritize
recreational activities, they might safeguard this aspect and disregard others equally relevant.
Currently, this scenario is observed in beach management worldwide (Sarda; Lozoya, 2018).

EBM implementation in beaches, however, depends on managers considering beaches as
SES and maintaining their biophysical integrity to ensure the provision of a wide range of ES and
benefits (Sardé et al., 2015). Thus, the implementation of a holistic management approach in the
LNP nowadays depends on the few managers who prioritized benefits unrelated to recreational
activities. Their views are safeguarding other functional aspects of beaches, such as the Final
Services “Biomass”, “Ecological Maintenance” and “Climate Maintenance” (see Figure 2). This
fact reinforces the necessity of including other sectors of the society on the decision-making
process for EBM implementation.

4.2. Perception of the nexus among beach ecosystem features with BES and benefits to

human well-being

4.2.1. Beach Abiotic System

Beaches are physically controlled systems (McLachlan; Defeo, 2017). Beach dynamics
respond to wave-tide-wind conditions that shape sediment transport (McLachlan et al., 2013).
A critical measure to promote sustainable beach management is to safeguard the sand budget
(or sand storage) (McLachlan; Defeo, 2017). Most of the fundamental components and
connections within the beach abiotic system were perceived by the majority of the managers.
However, managers overlooked essential aspects such as the “Sediment Transport™ descriptor
and the influence of tides.

The beach abiotic system provides ES (Sarda; Lozoya, 2018; Checon et al., in press).
The interaction among beach abiotic components defines different beach morphodynamic types
that allow a diverse set of human uses (McLachlan et al., 2013; Harris et al., 2014). The
movement of waves and tides upon the sand provides seawater filtration (McLachlan et al.,
2013; McLachlan; Defeo, 2017). Through sediment transport, beaches dissipate waves and
wind, reducing their damages in adjacent urbanized areas and/or ecosystems (McLachlan;
Defeo, 2017; Sarda; Lozoya, 2018; Checon et al., in press). Beaches also provide access to the
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sea for recreational activities and small-scale fisheries, which varies with the abiotic factors
features (e.g., lower energy beaches will be safer for bathing and for accessing the beach by
boat) (McLachlan et al., 2013; Checon et al., in press). Beach landscape is also considered a
source of aesthetic appreciation and inspiration (Sarda; Lozoya, 2018). Managers seem to
perceive the importance of the abiotic system to human well-being: almost all these ES were
frequently perceived. However, both ES with a closer relation to sediment transport processes
(i.e., Coastal protection and Seawater filtration) were less (or not) perceived by the managers
in the short-term perspective.

The beach abiotic system regulates the beach dynamics and must be considered in beach
management measures (McLachlan; Defeo, 2017). Managers perceived all the abiotic system’s
final services as the outcome of the interactions among fundamental abiotic components, setting
a systemic view. Therefore, the LNP managers’ perception of the abiotic beach system and its
connection with human well-being is a suitable opportunity to better discuss the beach abiotic
system’s importance and functioning for EBM implementation. In this process, it is imperative
to consider features that were overlooked by the majority of the managers and enhance the LNP
managers’ awareness about the importance of the tides, and the influence of the “Sediment

transport” descriptor and the ES provided by it.

4.2.2. Beach Biotic System

Beach species’ dynamics are mostly regulated by the beach abiotic conditions
(McLachlan; Defeo, 2017). Beach management measures must be assisted with linked
information about biodiversity, species distribution, and ecosystem functions (Harris et al.,
2014; McLachlan; Defeo, 2017). Few managers could explain how the abiotic system
influences the biotic system. However, most of the managers perceived the importance of the
abiotic system for the biotic system functioning, pointing out an opportunity to better discuss
the relationship among both systems, as required by EBM.

Beach biodiversity provides the basis for ecological processes, ecosystem resilience,
and long-term ES provision (Harris et al., 2014). Guarantee biodiversity, therefore, is an EBM
principle and must be a beach management goal (Sarda et al., 2015). It is not possible to affirm
that the managers perceived the biodiversity concept and its complexity. Yet, if extended for
all managers, their perception about the beach biotic system descriptors can be a starting point
for providing conceptual enlightenment about the biodiversity concept and its importance for

beach sustainability.
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Sandy beaches have a fundamental role as a shelter for juvenile invertebrates and
fisheries (i.e., nursery ground) (McLachlan et al., 2013; Checon et al., in press). Beaches are
also breeding grounds of iconic species of birds and turtles (McLachlan et al., 2013) and provide
functional biological control that enhances ecological resilience and avoids other degradation
processes (Sarda; Lozoya, 2018). The “biological functional control” process was explained
when the descriptor “Food Chain” was connected to the Final Service “Ecological
Maintenance” (see supplementary material - Appendix 1, Chapter Il). However, ‘Nursery
ground’ and ‘Breeding ground” ES were not perceived by the managers. Nevertheless, this
poses an opportunity to bring the LNP managers closer to these concepts and enhance their
conceptual knowledge of the biotic system's importance for beach management.

Beach ecosystems can also provide fishery resources and conditions for growing food
and maintaining the biomass of exploited species (McLachlan; Defeo, 2017; Sarda; Lozoya,
2018; Checon et al., in press). This ecosystem also provides mineralization of organic matter
and nutrient recycling which promotes the filtration of the seawater, influencing its quality for
recreational activities (McLachlan et al., 2013; Sarda; Lozoya, 2018). The beach biotic system
sequesters and stores carbon (Sarda; Lozoya, 2018). Moreover, the dune vegetation enhances
the protection against storms, wind, and wave damage on adjacent ecosystems or urbanized
areas (McLachlan; Defeo, 2017; McLachlan et al., 2013; Checon et al., in press). Almost all
these ES were perceived by the managers, pointing to a perception about the beach biotic
system’s importance to human well-being. However, at first, the last two ES were not perceived
by the managers.

In Latin America, the importance of the biotic system to human well-being is well
established, but the ES supply and delivery is much less known (Balvanera et al., 2012).
Accordingly, the LNP managers perceived that the provision of the prioritized benefits depends
on the beach biotic system, but they overlooked the ES provided by this beach system. Also,
the majority of connections and descriptors exclusively related to the biotic system were
perceived by a few groups of beach managers (see Figure 2). Managers, therefore, overlooked
critical features of the beach biotic system and ES provided, pointing to the need to leverage

their conceptual knowledge about this system to achieve EBM requirements.

4.2.3. Beach Ecosystem
Besides recreational activities and aesthetic appreciation, beaches support
environmental education and research activities (Checon et al., in press). Beaches are also

ground for spiritual experiences and the creation of a sense of belonging, increasing people's
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connection with nature and promoting ocean literacy (Sarda; Lozoya, 2018; Checon et al., in
press). The perception of the majority of the managers about these cultural ES is an opportunity
to promote collaboration with other stakeholders and acquire behavior compliance for
management measures (Asah et al., 2014), a fundamental aspect of EBM implementation in
beaches (Sarda et al., 2015).

Beaches are connected to other ecosystems: they import and export organic matter
through food webs and their local conditions (e.g., salinity, sediment budget) can be affected
by the adjacent ecosystems (McLachlan et al., 2013; Checon et al., in press). When looking for
the maintenance of beach ecological integrity, as supported by EBM, beach management must
consider its connectivity to the watershed and marine ecosystems (Sarda et al., 2015; Checon
et al., in press). If disseminated among all managers, the perception about the influence of the
adjacent ecosystems in beaches can promote integrated management practices and support the
ecosystem integrity proposed by EBM (Checon et al., in press).

EBM implementation requires recognizing that the dynamics of the beach biotic,
abiotic, and social systems are integrated (Sardé et al., 2015). When perceiving the provision
of ES as supported by the interaction among all components of the beach system, the majority
of the managers showed a holistic view. This sets a good starting point to better discuss EBM
implementation. However, some features and connections within the beach ecosystem were
overlooked by the managers (as outlined in the beach biotic and beach abiotic sessions),
requiring collaborative processes to ensure conceptual knowledge exchange among local

managers themselves, and with other stakeholders.

4.3. Perception of how long-term changes in the ecological beach system are translated
into changes in human well-being

Although the increased erosion due to climate change is one of the biggest concerns
regarding anthropogenic pressures threatening beaches (McLachlan; Defeo, 2017; McLachlan
et al., 2013), few beaches are severely eroding in the LNP region (Souza, 2012). The LNP
context might explain why managers only perceived some descriptors and connections in the
long-term scenario (step 4). Studies with government actors in French Polynesia also found
them not perceiving climate change as a present-day problem (Terorotua et al., 2020).

Practical measures to deal with a changing environment, however, depend on public
authorities to understand its current and future impacts in the managed territory (Terorotua et
al., 2020). The LNP beaches have a high risk of erosion due to climate change (Souza, 2012),
yet, fundamental beach features, processes, and ES were overlooked by the managers before
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the discussion involving their long-term perspective. Since short-term needs are often
prioritized in decision-making related to coastal ES maintenance (Simpson et al., 2016), the
manager’s lack of perception can be a major challenge for implementing EBM. For example,
the “Coastal protection” descriptor was only perceived in the long-term perspective; however,
without long-term spatial planning ensuring the sand budget and the dune vegetation, this ES
will no longer be provided (McLachlan; Defeo, 2017).

Climate change shifts the wave climates and increases storm events and the sea level,
consequently intensifying the erosion impacts on beaches and resulting in beach recession and
impacts on the biotic system (McLachlan et al., 2013; Checon et al., in press). Accordingly, the
participants indicated “diminished beaches” and “beach disappearing” as consequences of
climate change. Moreover, the perception of the new descriptors and the managers’ long-term
narratives (step 4) are associated with these perceived consequences, indicating awareness of
the causal pathway within the beach SES. This sets an opportunity for establishing with the
managers the importance of developing long-term planning to cope with a changing
environment, as supported by EBM. However, again it is necessary to consider that part of the
managers could not explain the climate change impacts on the beach SES or did not perceive
new descriptors that were overlooked before. This barrier reinforces the precondition to
promote knowledge exchanges among local managers to enable the opportunities for EBM
implementation leveraged by their perceptions.

5.EBM IMPLEMENTATION IN BEACHES AND THE SCIENCE-
PRACTICE INTERFACE

To promote EBM implementation in beaches and guarantee beach sustainability, it is
necessary, among other things, that managers understand the nature and complexity of the long-
term coastal processes and beach ecology (Botero; Williams; Cabrera, 2015; McLachlan;
Defeo, 2017; Sarda et al., 2015). The implementation or maintenance of policies, programs,
and projects in Brazilian beach management is hampered by the lack of personal expertise,
among other things (Xavier et al., in press). Therefore, strengthening the science-practice
interface is fundamental for establishing sustainable beach management in Brazil (e.g., EBM
implementation) (Amaral et al., 2016). However, informing the decision-makers does not
necessarily lead to more informed decisions; thus, implementing EBM must consider “where
the decision-makers are at” and their capacity to acquire and implement new perspectives
(DeLauer et al, 2014; Saarikoski et al., 2018).
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A multi-level decentralized system (i.e., Brazil) is an opportunity to implement EBM
since local managers have the possibility to address environmental changes by guiding,
adapting, and improving ongoing beach management through a holistic approach (Xavier et al.,
in press). Collectively, local beach managers have the potential to implement EBM, but
knowledge gaps remain and need to be filled. Local managers require support to go further and
implement EBM. For that matter, the theoretical structuration of the long-term dynamics of
BES provision was useful to identify which complementary conceptual enlightenments are
needed for EBM implementation in beaches. The ES concept dates back to the ‘80s and, since
then, the academic literature has grown, and the concept has evolved. Although the cascade
model was utilized to assess the managers’ perceptions about the nexus of beach ecosystem
functioning and human well-being, other conceptual frameworks might also be explored to
address the potentialities and limitations of the EBM implementation (e.g., ‘nature’s
contributions to people’, proposed by the Intergovernmental Platform on Biodiversity and
Ecosystem Services, c.f. Pascual et al., 2017).

The recognized descriptors and connections of the beach functioning, long-term BES
supply and derived benefits, however, were not perceived by all the local beach managers’
groups: they perceived different features and connections of the beach SES long-term
dynamics. In fact, few descriptors and connections were usually perceived (e.g., tourism and
leisure were the only benefits that all managers prioritized; not all managers perceived the
influence of adjacent ecosystems, or new descriptors in the long-term perspective, see Figure
2). The materialization of the local government beach managers’ potential for EBM
implementation, therefore, can only be promoted with a regional discussion connecting
managers from different municipalities and with different sectoral views.

The beach managers from different LNP municipalities do not consider each other for
beach management strategies, depending on a facilitator to foster their perception of themselves
as a regional group (Corréa et al., in press — Chapter Ill). Integration with researchers can
ensure that managers understand the critical ecosystem features and the provided ES (Fisher;
Turner; Morling, 2009; Potschin; Haines-Young, 2016). Researchers can act as facilitators for
beach managers to reinforce their leadership role in the local EBM implementation process
(Corréa et al., in press — Chapter Il1). However, research gaps about beach ecosystems, and

beach conservation and management also limit further conceptual advances (Nel et al., 2014).
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The transdisciplinary approach®!, therefore, is an opportunity for collaboration among
researchers and managers to co-produce knowledge, apply ES into practice, and provide
conceptual enlightenment for EBM implementation (Leslie et al., 2015; Saarikoski et al., 2018).
One way to advance and foster collaborations among stakeholders, mostly managers and
experts is through diagnostic tools (i.e., DPSIR; DIET, DAPSI(W)R and others) that enable the
integration of institutions in a dialogic, participatory, and interactive process to incorporate ES
and to secure social-ecological justice and well-being (Gongalves et al, 2020).

Future studies should also investigate the perception of other stakeholders about the
long-term BES provision and prioritized benefits (Simpson et al., 2016). These other
perceptions can increase multiple-stakeholder participation to enable a successful EBM
implementation (McLeod; Leslie, 2009; Leslie et al., 2015; Sarda et al., 2015). At the regional
level, the LNP municipalities are integrated into participative environmental decision-making
bodies for the regional coastal, watershed, and protected areas management (Santos; Turra,
2017). Thus, EBM implementation in the LNP can be improved through these decision-making
bodies, ensuring the connection among beach managers from different municipalities,
researchers, and other stakeholders to discuss a holistic approach for beach management.

Local realities influence the outcomes of translating scientific results into real changes,
shaping EBM in practice (Leslie et al., 2015). Before implementing conservation initiatives to
fit the managers' needs, making sense of perceptions is to recognize that science must integrate
the scientific knowledge into management (Gelcich; O’Keeffe, 2016). EBM implementation
can use ES as a tool to make decision-makers better perceive the connections between human
well-being and ecosystem integrity (O’Higgins; Lago; Dewitt, 2020). The perception of the
local government beach managers about the BES provision's long-term dynamics allowed the
visualization and structuration of beaches as the SES within which advice is required and
decisions are made during EBM implementation. It demonstrated the potential role of local
government managers for EBM implementation in beaches but also the necessity of promoting
collaborative processes to materialize this potential. Although applied in beaches, this approach
helps fill a gap of operational tools to make scientific principles easier to put into practice and
to further implement EBM in other ecosystems (Arkema; Abramson; Dewsbury, 2006). It also
reinforced the importance of dialogue and participatory approaches to avoid panaceas and

reduce the problem of fit in environmental policies and management (Gongalves et al. 2020).

1 Transdisciplinarity involves non-scientists and researchers from different areas in the knowledge production
process (Luks; Siebenhiner, 2007).
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8. SUPPORTING INFORMATION
APPENDIX 1: Detailed methods

The cards and arrows filled in the ES cascade-model during each Workshop and the
managers’ narratives (steps 1-3) were interpreted and categorized into open coded descriptors.
The discussion carried by the managers in step 4 was also interpreted and matched with the main
descriptors of the previous steps or categorized into new descriptors. The terms “Processes”,
“Functions” (i.e., Supporting or intermediate services), “Services” (i.e., Final Services), and
“Benefits” present in the original ES cascade are thematic labels, and the limits between them
depend on specific situations (Haines-Young; Potschin, 2011). Therefore, the descriptors
categorized along with the categories “Processes”, “Functions”, “Services”, and “Benefits” were
accommodated in the category that most of the participants recognized (Table 1).

Table 1. Descriptors of the workshop responses by the managers and examples of the cards filled by the managers
during the workshop and/or managers’ speech during the workshop. Descriptors or connections with no specific

examples were defined here through an interpretation of the workshop discussion. Source: Authors’ summary.

Benefits

o -
Total n° Ne of Citations

Descriptor Examples of cards filled Definition of only in a long-
by the managers o term
citations .
perspective
Sustainable beaches “Beach with quality”; To be sure that beaches will 1 0
“Long-term environmental continue existing and providing
balance”. human well-being. Feeling of
security about the future.
Food provision “Food”, “Fisheries” Beaches provide the resource to be 1 0
fished and conditions for growing
food (Checon et al., in press; Sarda;
Lozoya, 2018).
Cultural Identity “Cultural identity of Beaches provide a sense of place, 2 0
traditional communities™; or sense of belonging (Sardj;
“Presence of traditional Lozoya, 2018).
communities”.
Physical and mental “Physical and mental Beaches provide opportunities for 5 0
health health”; “Mental comfort”;  improving mental and physical
“Quality of life”; health (Sarda; Lozoya, 2018)
“Relaxation”; “Peace of
mind”; “Sense of freedom”;
“Sports activities”.
Tourism and leisure “Tourism”; “Leisure”; Tourists go to the beach generally 13 0

“Tourism income”; “Sports
practice and events”;
“Recreational activities”,;
“Recreational gathering of
species”

motivated by a sense of well-being
and quality of life (Checon et al., in
press).
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Supporting or Intermediate Services

Descriptor Examples of cards filled Definition Total n®  N° of Citations
by the managers of only in a long-
citations term
perspective
River Mouths “River Mouth”; “River”; Some Brazilian sandy beaches have 9 0
“Waterfall” mouths of rivers that flow into the
sea.
Sediment Transport “Sediment Transport”; Sandy beaches are an accumulation 11 6
“Sediment budget”; “The of sediment in the shore shaped by
dynamics of the beach itself  the land-ocean interaction
tries to establish a balance, (McLachlan et al., 2013).
when sediment is deposited,
the waves can bring it
back.”; "When you do a
construction near the beach,
it changes the sediment
transport and the whole
beach can change.
Sometimes, other beaches of
the region can change as
well.”
Wind dynamics “Wind”; “Sea breeze”; Beach dynamics respond to wave- 9 2
“Weather front”; tide-wind conditions that shape
“Atmospheric pressure”. sediment transport (McLachlan et
al., 2013).
Hydrodynamics “Wave dynamics”; “Sea Beach dynamics respond to wave- 11 0
movement”; “Waves”; tide-wind conditions that shape
“Undulation”, “Storm sediment transport (McLachlan et
Surge”; “Sea current”; “Sea  al., 2013).
Stream”.
Landform “Geographic features”; Each beach has different landform 10 0
“Geomorphological features, both in the sea and in the
condition”; “Geological land (e.g., Headland; sheltered
formation”; “Geology”; beaches; islands, etc.)
“Geomorphology”; “Land
Relief”
Tide “Tide” Beach dynamics respond to wave- 7 0
tide-wind conditions that shape
sediment transport (McLachlan et
al., 2013).
Seasonality “Seasonality”’; “Changes in ~ Changes in the beach feature 7 0
climate”; “Changes in according to the seasons.
temperature”.
Beach Abiotic system - Group of all abiotic’ attributes. 11 0

Utilized when managers themselves
grouped all perceived beach abiotic
features and connections.
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Diversity of Living “Biodiversity”; “Animals”;  The beach biotic system consists of 11 0
beings “Living beings”; two ecological systems, one marine
“Vegetation”; “Shells”; and other terrestrial (McLachlan;
“Fauna and Flora”; “Marine  Defeo, 2018). Both the ecological
life”; “Microorganisms”. systems have high biodiversity and
are inhabited by endangered and
iconic species (McLachlan et al.,
2013; Checon et al., in press).
Food chain “Food chain”; Beach systems can support three 3 0
“Microorganisms sustain the food webs: (1) a food web
food chain”; “Primary constituted by interstitial organisms
Production” (bacteria, protozoans, and
meiofauna); (2) a microbial loop in
the surf zone (phytoplankton,
bacteria, and protozoans); and (3) a
macroscopic food web structured by
macrofauna, zooplankton, fishes and
birds (Bergamino; Lercari; Defeo,
2011)
Nutrients cycling “Cycling organic matter”; Interstitial assemblages mineralize 2 0
“Microrganisms feed on bad  organic matter and recycle nutrients
things, produced by (McLachlan; Defeo, 2018)
humans, that end up on the
beach”
Beach Ecosystem - Group of all beach’ attributes. 9 0
Utilized when managers themselves
grouped all perceived beach
features (biotic and abiotic).
Adjacent ecosystems  Mangroves; Rocky shores; Surrounding ecosystems. 5 0
Rainforest; Adjacent
Beaches
Final Ecosystem Services
Examples of cards filled Total n®  N° of Citations
Descriptor by the managers and/or Definition of post-CC
managers’ narratives citations scenario
Ecological Ecological maintenance; Beaches provide biological 3 0
maintenance Healthy Food chain; Beach  functional control that enhances
Quality ecological resilience and avoids
further degradation processes
(Sarda; Lozoya, 2018).
Biomass Presence of diverse fauna Beaches can maintain the biomass 2 0
and flora; Presence of of exploited species (McLachlan;
fishery species Defeo, 2018; Sarda; Lozoya, 2018)
Climate Maintenance  Climate maintenance; Beaches can improve the climate 2 2
conditions near them and provide
services of carbon sequestration
and storage (Sarda; Lozoya, 2018).
Filtration and Filtration and purification of Beaches store dissolved nutrients 4 0

purification of
seawater

seawater; seawater quality;
“The sea, sand and fauna

and export the re-mineralized
nutrient (Checon et al., in press)




54

take away a lot of pollution
out for us”.

Diversity of Beach’ Variation into beach Beaches have different 8
types characteristics; diversity of ~ morphodynamic types that allow for
beach conditions; Beach diverse human use of this
Morphology diversity. environment (McLachlan et al.,
2013).
Coastal protection Coastal protection against Beaches act dissipating waves, 7
storms, waves, and wind consequently reducing storm and
action; Beaches provide a wave damages in surrounding
barrier against the force of urbanized areas (McLachlan;
waves. Defeo, 2018; Sarda; Lozoya, 2018).
Opportunities for Knowledge production; Beaches support environmental 7
research and Knowledge that can be used  education and research activities
Education by schools and scientists; (Checon et al., in press).
Environmental education;
Study and research;
Research and monitoring.
Maintenance of Maintenance of traditional The maintenance of the coastal 4
traditional cultures cultures; Cultural heritage. communities’ identity depends on
the activities practiced on beaches.
Creation and Social relationships; Beaches are a locality where people 8
Maintenance of social Interaction between people; interact with each other.
relationships Democratic access.
Scenic beauty Attractiveness; Beautiful Aesthetic appreciation and 10
landscape; uniqueness of the inspiration for culture, art, and
sea; Visual beauty; design. Beach ecosystem and
Contemplation of nature; landscapes have been the source of
Beautiful and diverse inspiration for art and cultures
marine life (or fauna). (Sard4; Lozoya, 2018)
Inspirational elements  Elements with spiritual Beaches are grounds for the 6
meaning; Spiritual practices; development of practices of
Feeling of freedom; religious and spiritual significance
Maintenance of contact with  (Checon et al., in press; Sardg;
nature; Maintenance of the Lozoya, 2018)
man-nature relationship.
Access to the sea Access to the sea; Beaches provide access to the sea 6

Possibility to dive in the
sea;

for small-scale fisheries and
recreation activities (Checon et al.,
in press).
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Connections (Arrows) I:

Supporting Services x Supporting Services

Descriptors

Data details

Source

Target

Example of Managers’ narrative detailing
the connection

Total n°
of
citations

Ne of Citations
post-CC
scenario

River Mouths

Sediment
Transport

"Rivers transport sediment from the land to the
sea"

"When a place that receives water from a river,
stops receiving it, it changes the sediment
budget"”

"Rivers increase the deposit of sediment on the
beach”

"The land sediment brought by the river can
change the morphology of the beaches, such as
the place of the river mouth, the relief, and the
marine soil"

8

3

River Mouths

Diversity of
Living beings

“Rivers carry organic matter that supports
marine life at the beaches”
“Rivers endure the coastal vegetation”

Wind dynamics

Hydrodynamics

“The wind influences the water because it
generates waves. If the wind ends, it cannot
catch a wave. The sea gets rough”

“The wind forms the wave trains, which are
pushed to the continent. The waves arrive in
the sand, on the continental bench, are formed
and break near the beach”

“The wind influences sea currents”

“Changes in the atmospheric pressure produce
wind that intensifies the wave and generates
the Storm Surge”

Hydrodynamics

Diversity of
Living beings

“Ocean current carries the plankton. The
plankton is the basis of the food chain and
sustains marine life."

“Erosion is associated with the storm surge,
and it removes vegetation from the beaches”

Hydrodynamics

Sediment
Transport

“The storm surge intensifies beach erosion”
“The sea, or the sea currents, take sand from
one area [of the beach] to another”

“Sea currents carry sand [from one beach to
another]”

“Waves deposit sediment on the beach and
also remove it”

“There are points where the sand is removed
and there are points where the sand is
deposited.”

11

Seasonality

Wind dynamics

5

“Depending on the season the wind changes’

Seasonality

Diversity of
Living beings

“Climate affects the species that are at the
beach”
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Seasonality

Beach
Ecosystem

“The whole beach changes throughout the 1
year”

Nutrients cycling

Food chain

"Processing organic matter, they 1
[microorganisms] increase the availability of
food [for the Food chain]"

Tide

Diversity of
Living beings

“Many animals depend on the dynamics of the 1
tide”

Tide

Sediment
Transport

“When the tide rises it transports the sediment 3
towards the beach”

Landform

Hydrodynamics

“The bay reduces the impact of waves that 9
arrive with more intensity”

“Geography will determine how the wave
reaches the beach, also affecting the sediment
transport”

“Depending on the land relief, the beach will
have different waves”

“Land relief changes currents”

“The sand bench influences the waves. If there
is no efficient sand exchange, it influences the
quality and occurrence of the waves for
surfing, for example.”

Landform

Wind dynamics

“The sea channel [between llhabela and S&o 5
Sebastido] makes the wind stronger and
sometimes damages the city”

Landform

River Mouth

“The landform defines if the river mouth is at 1
the beach or not.”

Beach abiotic system

Diversity of
Living beings

“Marine life varies according to the 8
characteristics of the place. Example: some

beaches’ endemic species only exist because of

the specific characteristics of the place.”

“It [Beach abiotic system] affects ecological
interactions. For example, if a beach that is

spawning ground changes structurally due to

coastal erosion it might no longer fulfill that

previous ecological role, changing its

biodiversity”

Diversity of Living
beings

Food chain

"Food chains depend on biodiversity" 3

Diversity of Living
beings

Abiotic system

“Marine life impacts beach morphology" 3

Diversity of Living
beings

Nutrients cycling

“Microorganisms feed on the terrestrial 1
organic matter”;

Adjacent Ecosystems

Beach
Ecosystem

“The beaches depend on the organic matter 5
and sediments that come from the forest

[Atlantic rainforest]”

“Beaches influence each other”

“Beaches depend on and influence other

ecosystems”
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Connection (Arrows) II:
Support Services x Final Services

Descriptors

Data details

Example of Managers’ narratives detailing  Total n®  N° of Citations
Source Target the connection of post-CC
citations scenario
Diversity of Living Scenic beauty “Beautiful and diverse marine life (or fauna)” 5 0
beings
Diversity of Living Ecological “It must be present for the [biotic] system to 3 0
beings Maintenance keep working”; “Support of the species life
cycles”
Diversity of Living Coastal "The vegetation protects the beach from the 4 4
beings Protection loss of sediment"; “Vegetation holds the sand”
Food chain Biomass “Primary Production allows the presence of 2 0
marine life”
Food chain Ecological “Maintain the balance on beach ecological 3 0
Maintenance systems”; “Regulate it [beach ecological
systems]”.
Nutrients cycling Filtration and "When they [microorganisms] eat the bad 2 0
purification of things that humans throw away, they help to
seawater improve the seawater quality."”
“[Microorganisms] Processing organic matter”
Beach Abiotic System  Filtration and “Movement of the sea and sand filtrate the 2 0
purification of seawater”
seawater
Beach abiotic system  Access to the sea  "The possibility of going to the beach and 6 0
diving in the sea depends on the physical
characteristics of the beach.”
"Storm surge, wind, rain, coastal occupations,
among other things, favor this narrowing [of
the beach] and reduce the access for
recreational activities”
Beach abiotic system  Diversity of “We have beaches with different 8 0
Beach’ types characteristics that can be used by different
interests. This variety is possible because of
the many possibilities of combinations among
the attributes that beaches can have.”
“There are many types of beaches... wild
beaches, calm beaches... beaches with
rivers... all these [abiotic] characteristics
dictate it [diversity of beach types].”
Beach abiotic system  Scenic Beauty “It [The physical characteristics of the beach] 6 0

form a diversity of scenario sets that allows the
users to choose which beach they want to
appreciate.”

“[when you are at the beach] it is beautiful”
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Beach abiotic system  Coastal “This effect of the beach as an agent of coastal 3 3
protection protection, and wave dissipation protect us”
Beach Ecosystem Creation and Beaches must be working as a system in order 4 0
Maintenance of  to provide this ecosystem service.
social
relationships
Beach Ecosystem Maintenance of Beaches must be working as a system in order 2 0
traditional to provide this ecosystem service.
cultures
Beach Ecosystem Inspirational The beach attribute that provides this 4 0
elements ecosystem service varies according to the user.
Thus, the only way to connect it to the beach
support/ intermediate services is to consider
the Beach Ecosystem.
Beach Ecosystem Scenic Beauty The beach attribute that provides this 5 0
ecosystem service varies according to the user.
Thus, the only way to connect it to the beach
support/ intermediate services is to consider
the Beach Ecosystem.
Beach Ecosystem Climate Beaches must be working as a system in order 0 1
Maintenance to provide this ecosystem service through
carbon sequestration and heat trades among
ocean and land.
Beach Ecosystem Research and The beach attribute that provides this 7 0
Education ecosystem service varies according to the user.
Thus, the only way to connect it to the beach
support/ intermediate services is to consider
the Beach Ecosystem.
Connections (Arrows) I11:
Final Services x Benefits
Descriptors Data details
Example of Managers’ narratives detailing  Total n® N° of Citations
Source Target the connection. of post-CC
Definition citations scenario
Creation and Tourism and “People go to the beach to have fun with 4 0
Maintenance of social  Leisure friends and family”
relationships
Creation and Physical and “We all need to see dear ones to be healthy” 1 0
Maintenance of social mental health
relationships
Maintenance of Tourism and “Tourists like to visit the communities or buy 2 0
traditional cultures Leisure fish directly from fishermen when they visit
here [the municipality]”
Maintenance of Cultural identity ~ “'In order for them [traditional communities] to 1 0

traditional cultures

identify and maintain their own culture, it is
necessary for them to be able to do the daily
activities they are used to. Part of these
activities happen at the beaches”
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Maintenance of
traditional cultures

Food provision

“Fishing gears and strategies allow
[traditional] communities to obtain food.”

Inspirational elements

Tourism and
Leisure

“People visit the beach to perform rituals or
connect with nature”

Inspirational elements

Cultural identity

“They are very connected with the sea; it is
part of who they are.”

Opportunities for Tourism and Research and education support sustainable
research and Leisure tourism and leisure activities.

Education

Opportunities for Beach Research and education support the sustainable
research and sustainability management of beaches.

Education

Research and
Education

Cultural identity

Research and education reinforce the
importance of maintaining cultural identity

Filtration and
purification of
seawater

Tourism and
Leisure

Tourism and leisure activities depend on
seawater quality.

Filtration and
purification of

Food provision

Proper food depends on seawater quality.

seawater

Filtration and Beach Beaches as a system depend on the seawater

purification of sustainability quality.

seawater

Coastal Protection Tourism and Functioning beaches protect the urban

Leisure infrastructure and return to a healthy state.

Therefore, it supports the continuity of tourism
and leisure activities.

Coastal Protection Physical and “We see the tide rising on the beach but not

mental health

reaching the avenue or the houses close to it.
With beach retreat, things would be different.”

Coastal Protection

Cultural Identity

“Their [traditional people] communities
depend on it”.

Coastal Protection Beach “It [coastal protection] is part of the beach
Sustainability functioning”

Diversity of Beach’ Tourism and “Almost every month when a storm surge

types Leisure happens, the river goes up a lot, and the wind
and rain become very intense, in a short period
of time. This changes the beaches for a long
period of time and directly affects its use.”
“Different people like different kinds of
beaches. If we have a lot of types of beaches,
more tourists will come.”

Diversity of Beach’ Cultural identity ~ “Traditional communities use varied types of

types

beaches for different purposes”
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Scenic Beauty Tourism and “People go to the beach to appreciate the view 11
Leisure or the sunset at the sea”
“The coastal erosion makes beaches ugly,
decreasing the tourism”
Scenic Beauty Physical and “You can look at the sea and feel better” 2
mental health
Scenic Beauty Cultural identity ~ “Appreciate and look at the environment is 1
part of the daily routine of the traditional
communities”
Access Tourism and “It [coastal erosion] also limits access to the 2
Leisure sea and makes it less attractive.”
Access Physical and “Diving in the sea increases the quality of life” 2
mental health
Access Cultural identity ~ “The traditional communities use the beach as 2
an access to the sea, and fishermen unload the
fisheries at it.”
Biomass Food Provision Fishing depends on the abundant presence of 1
marine life.
Ecological Beach Beaches depend on their ecological 1
maintenance sustainability functioning.
Climate Maintenance  Tourism and “Considering the worst-case scenario [the 0
Leisure beaches disappearing because of climate
change], the tourism here will no longer exist.”
Climate Maintenance  Sustainable “Beaches might disappear because of the 0
Beaches climate change”
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ABSTRACT

Beaches provide a range of ecosystem services (ES). They are increasingly impacted by climate
change, among other stressors. Ecosystem-Based Management (EBM) is an approach to cope
with a changing environment and ensure long-term ES provision. Local managers may facilitate
beach EBM implementation by integrating it into existing governance systems. However, their
role in EBM implementation needs clarifying. This paper assesses local government beach
managers’ perceptions and visions of improvement for the beach ES governance network to
face a changing environment. We present a structural analysis of data from the Northern Coast
of Sdo Paulo State (Brazil) and discuss opportunities and challenges for a regional EBM
implementation. Our results point to the local beach managers as potential leaders of

transformations towards sustainability.

Keywords: Ecosystem Approach; Governance network; Net-Map; Social Network Analysis;

Sandy Beaches.

RESUMO

As praias oferecem uma grande variedade de servigos ecossistémicos (SE) e estes sdo cada vez
mais impactados pelas mudancas climaticas. A Gestdo Baseada em Ecossistemas (GBE) é uma
abordagem de gestdo que lida com as mudancgas no ambiente para garantir o fornecimento de
longo-prazo de SE. Os gestores locais podem facilitar a implementacdo da GBE em praias
integrando-a aos sistemas de governanca vigentes. No entanto, o papel dos gestores na
implementacdo da GBE precisa ser esclarecido. Este artigo avalia as percepcfes dos gestores
de praia do governo local sobre as redes de governanca de SE providos pelas praias e as
melhorias necesséarias para enfrentar um ambiente em mudanca. Apresentamos uma andlise
estrutural de dados do Litoral Norte do Estado de Sdo Paulo (Brasil) e discutimos as
oportunidades e desafios para a implementacdo de uma GBE em nivel regional. Nossos
resultados apontam os gestores de praia locais como potenciais lideres de transformacdes em

direcdo a sustentabilidade.

Palavras-chave: Gestdo ecossistémica; Governanca em Redes; Net-Map; Analise de redes

sociais; Praias Arenosas.
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1. CONTEXT

Beaches provide a range of benefits for human well-being (Sarda; Lozoya, 2018) but
human-induced impacts (e.g., climate change, human activities, pollution, engineering
structures) transform beach-related ecological and social processes, threatening their
sustainability (McLachlan; Defeo, 2017). To cope with the changing environment, beach
management requires effective, collaborative, and inclusive governance structures (Sarda et al.,
2015). Analyzing the web of social relations (i.e., social networks) that constitute the
governance system) can help to identify how to improve it (Bodin, 2017; Bodin; Crona, 2009).

Environmental governance can be seen as a system of “actor-networks at all levels of
human society (from local to global) that are set up to steer societies towards (...) adapting to
global and local environmental change (...) within the normative context of sustainable
development” (Biermann et al., 2010, p. 279). A governance network is a unique set of actors,
or “nodes”, with distinct attributes (e.g., perceptions, information, power), which may be
connected to one another (or not) by pathways through which interactions take place, known as
“ties”, dealing with a common problem (Cohen; Evans; Mills, 2012). In addition to the multi-
actor structure, the analysis of environmental governance networks needs to consider
administrative borders and how administrative units fit (or don’t) with ecosystem dynamics
(Bodin, 2017; Carlsson; Sandstréom, 2007). Environmental governance studies often describe
the social processes that promote governance networks for sustainability, but with less regard
to ecosystem functioning (c.f. Bodin, 2017). The advance of beach governance should recognize
both ecosystems functioning and the involved social networks.

Ecosystem-based management (EBM)* responds to environmental change (e.g.,
climate change) to steer multilevel social ecological systems® dynamics toward sustainability
(Chapin I1I; Kofinas; Folke, 2009; McLeod; Leslie, 2009; Sarda et al., 2015; Wamsler;
Luederitz; Brink, 2014); a desirable approach for beach management (Corréa et al., in press —
Chapter I; Sarda et al., 2015; Sarda; Lozoya, 2018). EBM is rooted in the connections between
human well-being and ecosystem functioning (McLeod; Leslie, 2009; Sarda et al., 2015). The
ecosystem services (ES) concept (i.e., ecosystem contributions that provide human well-being)

12 Although EBM and ecosystem approach are not synonymous concepts, they share the same principles and when
applied in practice they often lead to similar outcomes (Kirkfeldt, 2019). In order to better discuss the results of
the present research, these concepts were used synonymously.

13 Socio-ecological systems: coupled, coevolving, and dynamic human-nature systems, with reciprocal and
interdependent feedback (e.g., McLeod; Leslie, 2009). We use the terms socio-ecological and social- ecological
(e.g., publications by Carl Folke and colleagues of the Stockholm Resilience Centre) synonymously.
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operationalizes this idea (Granek et al., 2010; McLeod; Leslie, 2009; O’Higgins; Lago; Dewitt,
2020; Sarda et al., 2015; Tallis et al., 2010) with a focus on conserving ecosystem functioning
to ensure long-term ES provision (Chapin III; Kofinas; Folke, 2009; O’Higgins; Lago; Dewitt,
2020; Sarda et al., 2015).

EBM promotes sustainability by eliciting longer term planning in line with ecosystem
dynamics (Chapin I1I; Kofinas; Folke, 2009; McLeod; Leslie, 2009). It embraces the “adaptive
capacity” concept—that is, the ability of humans to manage a changing environment, including
their capacity to adjust social networks (Adger, 2003; Chapin IlI; Kofinas; Folke, 2009;
O’Higgins; Lago; Dewitt, 2020). Good governance is one of the preconditions for EBM
implementation (O’Higgins; Lago; Dewitt, 2020) and includes building and managing ES
governance networks of holistically understood social ecological dynamics (Imperial, 1999).

However, EBM implementation for beaches is incipient, at best, and understudied
(Sardé; Lozoya, 2018). To promote the transformation toward innovative and sustainable forms
of environmental governance such as EBM for beaches, critical contextual opportunities and
barriers (e.g., stakeholders, networks) need to be identified (Aswani et al., 2012; Christie et al.,
2009; Kelly; Ellis; Flannery, 2018). This paper investigates two barriers to EBM
implementation for beaches. Both are related to governance processes and structures.

The first barrier is to overcome current undesirable governance structures. EBM
envisages the engagement of a diverse set of stakeholders (Bodin; Sandstrom; Crona, 2017;
McLeod; Leslie, 2009). Existing governance systems, however, can hamper innovative EBM
implementation (Glaser et al., 2018; O’Higgins; Lago; Dewitt, 2020; Tallis et al., 2010): a
variety of context-specific features may be obstructive (e.g., governance networks) (Bodin;
Sandstrém; Crona, 2017; Smythe; Thompson; Garcia-Quijano, 2014; Wamsler; Luederitz;
Brink, 2014). Beach management is historically characterized by low stakeholder involvement,
fragmented governance, and little regard for ecological features (Sarda et al., 2015; Williams;
Micallef, 2009). These issues manifest in undesirable resilient structures (Glaser et al., 2018)
that reduce management’s capacity to redirect toward sustainability-enhancing management
systems such as EBM (Arkema; Abramson; Dewsbury, 2006; Leslie et al., 2015). Beach
management and governance need to innovate structurally and procedurally to ensure the long-
term provision of beach ecosystem services (BES) (Sardé et al., 2015).

The second barrier is to fit governance to multilevel ecosystem dynamics. EBM
implementation on any spatial level depends heavily on the local governance context (e.g., social
participation, interinstitutional collaboration) (Christie et al., 2009; Leslie et al., 2015). Beach

management usually focuses on the local level—the beach or the municipality (McLachlan;
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Defeo, 2017; Williams; Micallef, 2009)—Dbut deals with multilevel biophysical processes and
impacts (McLachlan; Defeo, 2017). To implement EBM, beach management must operate in a
multilevel governance system that addresses all social ecological system levels that affect
beaches, including watersheds (Corréa et al., in press — Chapter I; Sarda et al., 2015), and
consider administrative levels beyond the local to promote beach sustainability (Sardé et al.,
2015).

To tackle these EBM implementation barriers, a central actor can orchestrate
collaboration among multiple stakeholders and administrative levels (Bodin; Sandstrom;
Crona, 2017). Local government officials are potential leaders for EBM implementation
(Sandstrom; Bodin; Crona, 2015). By “weaving”—that is, actively developing a collaborative
social network among different social groups—they can promote ecosystem fit and break
undesirable resilient features (Carlsson; Sandstrom, 2007; Sandstrém; Bodin; Crona, 2015).
However, more information is needed on how local government actors may be able to weave
networks (e.g., ES governance networks) to support a transformation towards EBM
(Sandstrém; Bodin; Crona, 2015).

Network weaving is shaped by network actors and by their perceptions (Glaser et al.,
2018; Holzk&mper, 2017). According to Beyerl, Putz and Breckwoldt (2016, p. 4), perception
1s “the subjective way people experience, think about and understand someone or something”.
Understanding what local government actors perceive as the changes needed in beach
governance networks to safeguard long-term ES is part of the assessment of these central actors’
ability to cope with social ecological change (i.e., perceived adaptive capacity, Grothmann;
Patt, 2005). Local beach management actors’ perceptions of the network transformations
necessary for dealing with a changing environment, therefore, might be a critical “bottleneck™
for EBM implementation. We target two questions: (i) As possible leaders of change, how do
local government managers perceive needed long-term improvements in their BES governance
networks under conditions of ecosystem change? (ii) Can their perceptions promote a fit
between the governance structure and beach dynamics?

We adopt an inductive approach using the Net-Map method (Schiffer & Hauck, 2010)
and social network analysis (SNA) to investigate the perceptions of municipal beach managers
of four municipalities of the northern coast of S&o Paulo state, Brazil, a region in need of local

coastal leadership to cope with ongoing changes (Simdes et al., 2017)*. SNA is a tool to

4 In Brazil, the municipal level is the lowest administrative level, hereafter described as “local” (see
www.brazil.gov.br/government/how-the-government-works).
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characterize relationships among actors (Freeman, 2004) and has been used to better understand
environmental governance structures and EBM implementation processes (Bodin; Sandstrom;
Crona, 2017; Smythe; Thompson; Garcia-Quijano, 2014). Our analysis centers on the two
identified barriers to EBM implementation (undesirable resilient structures and governance
misfit). We identify perception patterns and discuss their implications for beach management
as well as opportunities and challenges for EBM implementation. The article concludes by
reflecting on the role of local beach managers as leaders of change towards sustainable system
dynamics in Brazil and other coastal regions across the world, especially those with

decentralized management.

2. METHODS
2.1. Study site

Brazil has one of the longest coastlines worldwide, where beaches provide essential ES
subjected to complex, cumulative threats, including climate change (Amaral et al., 2016;
Ministério do Meio Ambiente, 2018; Xavier et al., in press). Implementing EBM in Brazilian
beach management has the potential to guide, adapt, and improve current structures and processes
in a holistic manner (Xavier et al., in press). Beach management in Brazil also faces challenges
for EBM implementation including low stakeholder involvement, fragmented governance, and
lack of multilevel governance processes (Corréa et al., in press; Xavier et al., in press).

Brazilian beach management occurs at the municipal level but is regulated by higher
level legislation (Xavier et al., in press). Currently, the federal government is transferring
management rights and responsibilities to municipalities, in a decentralization process to ensure
the sustainable use of the coastal zone and more participatory beach management (Scherer et
al., 2020; Xavier et al., in press). This is an opportunity for local governments to become central
actors in beach management with increased autonomy and power (Scherer et al., 2020). In line
with municipalization, the National Plan of Climate Change Adaptation encourages the
inclusion of ES-based strategies in municipal policies and beach management (Ministério do
Meio Ambiente, 2018). This creates a new scope for local government actors to weave networks
(e.g., ES governance networks) to support EBM implementation.

The north coast of S&o Paulo state (Litoral Norte Paulista—LNP) is a compelling site to
study the improvement of beach governance networks to implement EBM. The LNP
urbanization process is mainly related to tourism and leisure (Santos; Turra, 2017): both depend

on beach quality and long-term beach ES (BES) provision. The four LNP municipalities (Sao
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Sebastido, Ubatuba, Ilhabela, and Caraguatatuba) are committed to or in the process of
assuming the management of their beaches. They share resources and face common social—
ecological vulnerabilities, such as climate change—induced impacts like increased coastal
erosion (Santos; Turra, 2017; Simdes et al., 2017). At the regional level, the municipalities are
integrated into environmental decision-making bodies (i.e., council bodies—composed of
multiple sectors and governance levels). These discuss and implement a common management
strategy for the regional coastal, watershed, and protected areas management (Santos; Turra,
2017) but they do not discuss beach management, which is implemented by the municipalities®®.
Local municipalities still need to establish long-term and inclusive strategic planning and local
leadership to cope with the changing environment (Simdes et al., 2017).

2.2. Data collection

Net-Map (Schiffer; Hauck, 2010) is a group dynamic tool for collecting data on social
network perceptions. As actors achieve a greater understanding of their networks, they can
identify what network changes are needed for specific aims, such as EBM implementation. We
applied an adapted Net-Map method developed by Glaser et al. (2018) to visualize municipal
beach managers’ perceptions of current relations among those dealing with BES governance in
the LNP region, and their ideas for needed improvements in social network structure and
functioning to ensure long-term BES provision under a changing environment.

Long-term change in the beach system centrally includes the coastal squeeze
phenomenon, caused by climate change and uncontrolled urban growth, resulting in beaches
eroding and disappearing (McLachlan; Defeo, 2017). These are globally induced impacts that
demand local and regional management (McLachlan; Defeo, 2017). Beach managers are
government officers: they are concerned with civil society safety, environmental protection,
public infrastructure, and the development of areas close to beaches (Moser; Tribbia, 2006). In
Brazil, beach management is often performed by different municipal government offices. In
each of the four LNP municipalities, we approached the three municipal government offices
that were most involved in beach sustainability (for further information Net-Map participants
see Supporting Information — Appendix 3, Chapter I1I).

We conducted 11 Net-Map sessions (each with 3-5 beach managers): three in
Caraguatatuba (C1, C2, C3), Ubatuba (U1, U2, U3), and Séo Sebastido (SS1, SS2, SS3), and

15 This information comes from two workshops carried out with the main LNP Council bodies to discuss beach
management. The workshops were held by a bigger research project that includes the present research. The data
still is unpublished.
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two at Ilhabela (11, 12), yielding 22 networks (11 representing the current scenario and 11

visualizing a desirable future). Sessions carried out in June-July 2019, were voice-recorded and

filmed. This research was approved by the Brazilian Ethics Committee (Plataforma Brasil:

3.337.019), and all participants signed an informed consent form. The sessions followed a six-

step procedure (Figure 1).
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1. Establish common understandings:
Managers discussed how beach biophysical
processes relate to social welfare and provide
Ecosystem Services. They reflected on how the
benefits provided are affected by coastal
erosion processes. This discussionledto a
shared understanding of the concepts: Beach
Ecosystem Services; Beach Dynamics
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4. Discuss change: Managers discussed how
increased erosion due to climate change can
affect BES in the future, and what are the
necessary measures to ensure a long-term BES
provision.

2. Identify and classify actors: Managers
identified who is currently involved with the
maintenance of BES considering the current
coastal erosion scenario. Actors were classified
as: public sector, civil society, private sector,
research organizations, and council bodies.
Actors were also classified after the
administrative level they act on.

5

5. Pinpoint who acts: Managers identified
which actors should be included in the current
governance network and which interactions
would need to be improved (including conflicts
that need to be changed into collaborative
links). The desired BES governance network
(DGN) was built.

3.Identifylinks: Managers identified existing
governance interactions among actors: with
this data, the current perceived BES
governance network (CPGN) was built. Based
on Schiffer and Hauck (2010), interactions were
categorized as either collaborative
(information, support, or money flow) or
conflictive relations.

] Low
863 —E gl Medium
||I High
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6. Identify actor power and expertise: Managers
classified all identified actors in terms of: i)
Perceived power (i.e. reputational influence) to
promote network transformation; ii) Perceived
expertise (i.e. technical and empirical knowledge)
to guide the transformation, ensuring the long-
term provision of BES.

Figure 1. The six-step procedure adopted in the Net-Map sessions performed in this study. Source: Authors’

summary of the process.

2.3. Data analysis

We digitized the network data for further computerized visual and mathematical

analysis, including the application of SNA metrics on the resulting governance network

(detailed information on data treatment is provided in Appendix 3, Chapter I11). We restricted

our analysis to collaborative relations since not all informants were comfortable discussing

conflicts. With this analysis, we identified the envisioned changes in the BES governance

network. Using UCINET 6 (Borgatti; Everett; Freeman, 2002), we analyzed the perceived BES

governance networks and how positive change was envisioned (i.e., transformations in the

governance network perceived as necessary to ensure the provision of BES). We examined

current perceived governance networks (CPGN) and desired governance networks (DGN) for

differences and similarities. We investigated how interactions between administrative levels in
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the DGN were perceived. The following paragraphs outline the network metrics on two barriers

for EBM: current governance structures and governance fit with ecosystem dynamics.

2.3.1. Barrier 1: Overcome current undesirable governance structures

Actor diversity promotes collaborative governance and EBM implementation (Arkema;
Abramson; Dewsbury, 2006; Bodin; Sandstrdm; Crona, 2017; McLeod; Leslie, 2009), while
the links among actor categories enact the exchanges of knowledge and resources needed to
achieve collaborative governance for EBM implementation (Bodin; Sandstrém; Crona, 2017;
Smythe; Thompson; Garcia-Quijano, 2014). Governance network structure and composition
can indicate the ability of actors to overcome challenges for EBM implementation (Bodin;
Sandstrém; Crona, 2017). Network metrics were chosen to assess the perceived diversity of
actors and links among actor categories (Table 1).

We compared CPGN and DGN, investigating differences in desired change patterns
using the concepts of “collaborative heterogeneity” and “coordinated heterogeneity” (Bodin;
Sandstrém; Crona, 2017) for the network structure considered as needed for effective EBM

implementation (Table 2).

Table 1. Network metrics on actor diversity, links among actor categories, and how these differ between CPGN
and DGN.

Network metrics  Description
Actor diversity and  Network composition ~ “Actor categories” are defined in step 2 of Figure 1. We

influence determined the proportion of each actor category in each
network

Perceived influence For both “perceived power” and “perceived expertise,” the
(i.e., power and most frequently attributed strength level (“Low,”
expertise) of each actor “Medium,” or “High”) was used for each actor category.
category

Link among actor Homophily / The degree of connectivity across actor categories.

categories Heterophily Homophily/heterophily varies between —1 and 1, where —1
(Bodin, 2017) represents complete homophily (connection only between

actors of the same category) and 1 complete heterophily
(connection only between actors of different categories)
Network fragmentation  The extent to which actors have access to information and
(Coleman, 1990; knowledge, measured by the fraction of node pairs that are
Holzkamper, 2017) (un)reachable in a network. Fragmentation is 0 when all
nodes are connected and 1 when all nodes are isolated:
networks are fragmented (scores 1-0.7), balanced (scores
0.6-0.4), or connected (scores 0.3-0).
Network centralization =~ The extent to which network relations and power are
(Carlsson; Sandstrom,  centralized with one or more key/focal actors, showing

2007; Holzkamper, whether different degrees of fragmentation are associated
2017; with a high level of cooperation (low fragmentation) or
Sgrensen; Torfing, with hierarchical coordination (high fragmentation).

2016) Distinguishes between centralized (scores 1-0.7),
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decentralized (scores 0.6-0.4) and distributed (scores 0.3—
0) networks.

Note: CPGN = current perceived governance network; DGN = desired governance network. Source: Authors’
summary. See also citations throughout the table.

Table 2. Change patterns examined to analyze beach managers’ perceptions of needed governance network
changes to ensure BES. In each type of network change, fragmentation decreases or stays constant (as “connected”
or “balanced”), envisioning increased collaboration among actors. Change patterns differ in with whom (homo-
/heterophily) and how (self-organized/coordinated) actors should ideally connect.

Change Network indicators Type of envisioned network change
pattern
Self-organized - Increase in Heterophily Increased cooperation among actors of
Heterophily - Centralization was maintained as different categories is promoted in a
“decentralized”. collaborative environment.
Coordinated - Increase in Heterophily A central actor (the Net-Map respondent)
Heterophily - Centralization increased and changed promotes increased collaboration through
from “decentralized” to “centralized” hierarchical coordination connecting actors of
different categories.
Self-organized - Increase in Homophily Increased cooperation among actors of the
Homophily - Centralization was maintained as same category is promoted in a collaborative
“decentralized” environment.
Coordinated - Increase in Heterophily Hierarchical coordination promotes
Homophily - Centralization increased and changed connection among actors of the same
from “decentralized” to “centralized”. category. A central actor (the Net-map

respondent) links to ‘sub-groups’ of actors of
mostly the same category, promoting a
collaborative process.

Note: BES = beach ecosystem services. Source: Authors’ summary, after Bodin, Sandstrém and Crona (2017).

2.3.2. Barrier 2: Fit governance to multi-level ecosystem dynamics

EBM implementation aims to improve the fit between governance systems and
ecosystems by collaboration across administrative units and levels (Smythe; Thompson;
Garcia-Quijano, 2014). Two additional aspects were analyzed to assess opportunities and
challenges for multi-level collaboration:

1. How the participants perceived the connections of their local governance networks
to the other municipalities. This was indicated by their perceptions of (1) the
presence of actors from other LNP municipalities; and (2) the presence of actors
from higher administrative levels.

2. How the participants perceived the participation of different administrative levels
in governance network transformation. The analysis of the perceived expertise and
power made for the actor category was replied focusing on the different

administrative levels.
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3. RESULTS

3.1. Barrier 1: Overcome current governance structures

3.1.1. Network composition

LPN beach managers identified all five actor categories (research organizations, council
bodies, private sector, civil society, and public sector) (Figure 2). All municipal offices named
actors from the public sector, civil society, and the private sector, while four municipal offices
(SS2, SS3, 11, and 12) did not include council bodies and/or research organizations in their
CPGNs or DGNs. The proportion of actors from the public sector reached 60 percent or more
in almost all CPGNs, outweighing all other actor categories (Figure 2). There were more actors
in almost all DGNs (except for SS3) than in CPGNSs.

Actor category representation differed between CPGNs and DGNs (Figure 3). Public
sector representation was lower in most DGNs, in all municipalities. Civil society
representation was constant or higher in most DGNs, and at least one municipal office per
municipality pointed to the need of increasing it. The representation of research organizations
increased in most DGNs in all studied municipalities. Qualitative data supported this: research
organizations were generally considered important for capacitation and knowledge exchange
(Figure 3).

Perceptions of expertise and power to guide transformation varied by actor category
(Table 3).

Table 3. The perceived expertise and power of actor categories to promote and guide the desired changes in the
governance networks towards long-term BES provision.

Research Council . . . .
. . Private sector Civil society Public sector
organization bodies
Percel\_/ed High High Low Low Medium
expertise
Perceived Low High High Low High
power

Note: BES = beach ecosystem services. Source: Authors’ summary.



72

Sector Representation
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Figure 2. Overview of perceived governance network composition (actor categories: research organization,
council, private sector, civil society, public sector). Y-axis indicates percent of actor category. X-axis indicates the
governance network (current/desired) for each municipal office (I-l1lhabela; U-Ubatuba; SS-Sdo Sebastido; C-
Caraguatatuba). The number above the bar indicates how many actors were named in the network. Source:
Authors’ summary.

Representation difference
(desired network — current network)

Research Org.- 3 0 2 2 2 3 2 0 2 1 1
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Council- 0 0 3 3 4 1 0 6 2 4 1
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Figure 3. Actor categories’ representation (in percent) in current CPGNs and DGNSs. Y -axis shows actor categories
(research organization, council, private sector, civil society, public sector). X-axis represents the municipal offices
(I-1lhabela; U-Ubatuba; SS-Sao Sebastido; C-Caraguatatuba). Color scale indicates the difference (percent)
between DGN and CPGN by category. The numbers inside the boxes indicate the absolute number (top) and
representation percent (bottom) by category in each DNG. Source: Authors’ summary.
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Figure 4. Governance networks of study municipalities (circles: I-l1lhabela; U-Ubatuba; SS-Séo Sebastido; C-
Caraguatatuba). Circle size represents the centralization metric. Arrows point to the desired ES governance
network configuration. Y-axis shows homophily/heterophily, X-axis fragmentation. Four patterns of envisioned
change from CPGN to DGN to ensure BES: coordinated homophily; self-organized homophily; coordinated
heterophily; self-organized heterophily. Source: Authors’ summary.

3.2. Barrier 2: Fit governance to multi-level ecosystem dynamics

In all the municipalities, at least one municipal office named actors from higher
administrative levels as endowed with high expertise and power (Table 4). Each Net-Map group
only perceived their own municipality as a network actor at the local level: stakeholders from other
municipalities were not mentioned. The beach managers perceived municipal actors as having low
expertise, while regional, state, and federal level actors were seen as having high expertise.
Although all administrative levels were associated with a high level of power to promote desired
transformations in the governance network, the federal and state governments were generally seen
as exerting their relatively high power through formal command, without spaces for participation

in decision-making (e.g., “as a municipality, we cannot change how it works”).
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Table 4. Perceived expertise and power of administrative actors at different levels for guiding governance network
changes towards long-term BES provision.

Municipal Regional State Federal
Actors None Nongovernmental State environmental ~ Navy (n = 8),
perceived by all organization who surveillance agency ~ governmental actor
municipalities operates regionally (n = 8), State Civil with authority on
(civil society actor) Defense (n = 5), beach territories
(n=28) State Public (n=5)
Prosecution Office
(n=7)
Perceived Low High High High
expertise
Perceived High High High High
power

Note: BES = beach ecosystem services. Source: Authors’ summary.

4. DISCUSSION

We mapped municipal government actors’ perceptions of current governance network
structure and changes needed to ensure BES provision, and then discussed the implications of
these perceptions, highlighting opportunities and challenges for EBM implementation for

beaches under conditions of change.

4.1. Barrier 1: Overcome current governance structures

Actor diversity is an important asset for EBM implementation (Bodin; Sandstrom;
Crona, 2017; Smythe; Thompson; Garcia-Quijano, 2014), especially in beaches, due to their
multiple uses (Sarda et al., 2015). The involvement of varied backgrounds increases the
available pool of knowledge, experiences, and resources (Bodin; Sandstrém; Crona, 2017,
Carlsson; Sandstrom, 2007; Smythe; Thompson; Garcia-Quijano, 2014). The more diverse an
environmental governance network, the more adaptability to local particularities and potential
for innovative management it generates (Holzk&mper, 2017). Diversity, therefore, benefits
EBM implementation by improving the capacity to manage social ecological change and
uncertainty (Chapin Ill; Kofinas; Folke, 2009). Although the public sector was the dominant
category, its lower representation on DGNs indicates that beach managers recognized the need
to increase network diversity beyond the government sector.

Civil society involvement in governance networks can increase the legitimacy of
decision-making and improve governance effectiveness (Carlsson; Sandstrom, 2007). Beaches
support a wide range of uses, often by the private sector, which must thus be involved (Sarda
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et al., 2015; Williams; Micallef, 2009). City councils can support EBM implementation by
endorsing the participation of the private sector and civil society, and trigger changes at formal
planning stages, for instance by promoting seminars and funding projects (Wamsler; Luederitz;
Brink, 2014). Along with locally grounded, empirical knowledge, scientific knowledge is
fundamental for EBM implementation (Arkema; Abramson; Dewsbury, 2006; McLeod; Leslie,
2009), and must be improved in the LNP region (Simdes et al., 2017). Our Net-Map participants
aimed to increase nongovernmental sector participation (e.g., civil society, research
organizations) in beach management. They also perceived the private sector, council bodies,
and research organizations as endowed with the high power and/or expertise needed to promote
desired changes. By shifting beach governance toward desired constellations, the government
may thus enable a successful EBM implementation within multi-actor co-management.

Actor diversity is an asset to EBM implementation, but it requires a network structure
that enables actors of different sectors to interact in a cohesive (i.e., with low fragmentation,
see Coleman, 1990) and collaborative governance network (Bodin; Sandstrom; Crona, 2017,
Smythe; Thompson; Garcia-Quijano, 2014). Decreased fragmentation enhances the exchange
of resources (Bodin; Crona, 2009), enabling responses to complex environmental challenges
(Bodin; Sandstrém; Crona, 2017; Bodin; Crona, 2009; Smythe; Thompson; Garcia-Quijano,
2014) and supporting a network’s overall adaptive capacity and resilience (Bodin; Crona,
2009). Since fragmentation is a major challenge for sustainability in marine governance (Kelly;
Ellis; Flannery, 2018), the participants’ desire for decreased fragmentation in their beach
management networks is another opportunity for EBM implementation.

Brazil’s beach management faces discontinuities in management programs and public
policies due to personnel changes associated with newly elected governments, and also because
procedural practices are often not formalized (Xavier et al., in press). Managers stated that “a
limiting issue [for the changes in the governance network] is the discontinuation of projects.
Every time a new government initiates its mandate, the ongoing projects are delayed”. A
decrease in network fragmentation increases the stability of the network (Carlsson; Sandstrém,
2007), which might enable the managers to better deal with sudden changes in beach
management and support EBM implementation.

EBM implementation requires networks that connect different sectors (Bodin;
Sandstrém; Crona, 2017; Sarda et al., 2015), which depends on trust and collective action
(Bodin; Sandstrom; Crona, 2017). Trust can be improved by social ties among actors with
similar backgrounds (Bodin; Crona, 2009; Holzkamper, 2017), such as perceived by the

“homophily” types of change. However, actors who only interact within their own social group
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might experience a homogenization of assets and ideas (Bodin, 2017). “Self-organized
homophily”, therefore, may not include the exchange of knowledge and resources required by
EBM, while the “coordinated homophily” approach envisions a central actor linking mostly
homogeneous “subgroups”, thereby connecting different sectors of society.

The heterophily-oriented change also supports cooperation between actors of different
sectors of society. Developing cooperation between actors with different backgrounds,
however, requires resources that, if absent, can hamper EBM implementation processes (Bodin;
Sandstrom; Crona, 2017). In our Brazilian study area, local beach managers’ desire for
governance with increased heterophily is challenged by a lack of resources and skills, such as
lack of public participation, knowledge, and power-sharing, and difficulties in engaging
stakeholders (Corréaetal., in press — Chapter I; Xavier et al., in press). LNP beach management
will require coordination to benefit from actor diversity. A leader with a central network
position can promote interaction between different social sectors thus facilitating the
collaborative governance needed for EBM implementation (Bodin; Sandstrom; Crona, 2017).
High levels of centralization are associated with better coordination among diverse actors
(Smythe; Thompson; Garcia-Quijano, 2014), which can render decision-making more efficient
(Carlsson; Sandstrom, 2007). The “coordinated homophily” type of network change might thus
best promote knowledge exchange and coordination for EBM implementation.

Only one municipal office envisioned “coordinated homophily” as a needed network
change. Reasons for this range from feasibility considerations to individual perceptions of good
governance or network knowledge. At the same time, some sectors of society were not
perceived at all by individual municipalities or were seen as having either no power or no
expertise for governance network transformation. For example, although research organizations
were perceived only as providers of information and knowledge (i.e., high expertise and low
power), several cases have shown that researchers can foster the participation of other social
actors in coastal management (e.g., Araca Bay, and RESEX-CT Braganca, c.f., Glaser et al.,
2020), thus improving governance (Carlsson; Sandstrom, 2007). The near absence of these
visions among LNP beach managers might hamper the likelihood of EBM implementation
seizing the opportunities generated by the recognized need for increasing actor diversity and

network interactions.
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4.2. Barrier 2: Fit governance with multi-level ecosystem dynamics

Beach management occurs mostly at the local level (Williams; Micallef, 2009), but
deals with multilevel biophysical processes (McLachlan; Defeo, 2017). Connecting managers
beyond the boundaries of their municipal territories is likely to improve the management of
ecosystems that cross administrative borders (Bodin, 2017). An intermunicipal collaborative
network that creates horizontal connectivity between localities sharing the same beach systems
can better account for ecosystem dynamics in EBM implementation (Christie et al., 2009;
Eisma-Osorio et al., 2009; Wamsler; Luederitz; Brink, 2014).

Local-to-local (i.e., intermunicipal) collaboration in EBM can increase stakeholder
participation and the exchange of information and resources to enhance local formal
institutions, coastal law enforcement, and the implementation of new approaches (Eisma-
Osorio etal., 2009). It can also foster watershed-level coordination (Wamsler; Luederitz; Brink,
2014), necessary for sustainable beach management (Sarda et al., 2015). In Brazil,
intermunicipal collaboration has increased local municipalities’ innovation capacity and their
power to negotiate with state and federal governments (Grin, 2019). Intermunicipal
collaboration would address further challenges pointed out by LNP beach managers: the
perceived low expertise and relatively low power of the municipal level, and the continuation
of projects and plans beyond single electoral periods. Additionally, intermunicipal
collaboration is fundamental for enhancing social-environmental fit and promoting the
municipalities as a regional group.

EBM implementation that links local municipalities may be motivated by three main
perceptions among ecosystem managers: (1) there is a natural biophysical interdependence in
ecosystem functioning (Bodin, 2017); (2) local municipalities affect each other; and (3) local
municipalities share issues and resource bases (e.g., financial, infrastructure) (Eisma-Osorio et
al., 2009). In the LNP region, we found no indication that managers held any of these
perceptions. Net-Map participants included actors from other municipalities in neither their
perceived (CPGN) nor desired (DGN) networks. Although some of their perceptions might
hamper EBM implementation, municipal officers also envisioned opportunities for EBM
implementation in the governance network. If municipalities are to succeed in seeing
themselves as a regional group, their perceptions will be a base for overcoming the challenges
for EBM implementation in the region. It seems unlikely that, without external influence, the
LNP municipalities will establish an intermunicipal network to exchange and share resources

such as information, knowledge, experiences, and perceptions.
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Actors from higher administrative levels might be needed to horizontally connect the
municipalities and promote exchange between them. Gorris (2015), for example, found low
horizontal connectivity between local administrative units in large marine protected areas in
both northeast Brazil and Indonesian South Sulawesi. In the Net-Maps conducted in our study,
higher level actors were seen as having high power and expertise to promote the envisioned
BES governance network. Their coordination of actors across administrative boundaries can
promote a better fit between collaborative network structures and multi-level ecosystem
dynamics (Bodin, 2017). Thus, coordinated actions to implement EBM locally and regionally
can increase the adaptive capacity of governance (Christie et al., 2009; Osterblom et al., 2010).

The regional level is fundamental for connecting multiple system levels and scales that
influence ecosystem dynamics (Glaser; Glaeser, 2014). Regional council bodies can connect
municipalities, and also connect with higher level government actors to obtain financial and
technical training or education support, increase social—ecological fit, and promote political
continuity for EBM implementation (Eisma-Osorio et al., 2009). In the LNP, regional council
bodies already connect all municipalities, state, and federal actors from all sectors of society
(Santos; Turra, 2017). Although their decisions affect beach management, the LNP council
bodies do not discuss beach management. This lack of focus on beaches may explain why the
regional councils were not identified as BES network actors by several of the Net-Map
participants. However, when identified by the participants, the regional council bodies, and
some of their member organizations including regional nongovernmental organizations
(NGOs), research organizations, and higher-level public-sector actors, were ascribed high
power and expertise. This perception might foster the regional council bodies’ role in
integrating key actors. The LNP council bodies, in partnership with higher level authorities,
regional NGOs, and research organizations, could support discussions on regional EBM-based

beach management through intermunicipal, multilevel, and multi-sector collaboration.

5. LOCAL MANAGERS AS LEADERS OF EBM IMPLEMENTATION

Our Net-Map participants provided an important picture of beach management in the
LNP region. All beach managers saw the need to increase diversity and collaboration in
governance networks. They perceived both the local and regional levels as endowed with a high
level of power, and therefore as potentially effective in promoting the transformations needed
for the long-term provision of BES. These perceptions provide a point of departure to develop

strategies for beach management challenges, such as discontinuity in management and public
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policies, lack of inclusive social participation, and the science—practice gap. In a collaborative
framework, a leader ensures the effective exchange of information, resources, and knowledge
and facilitates collaboration among multiple sectors (Bodin; Sandstrém; Crona, 2017; Simdes
et al., 2017). This study demonstrates that local government managers envision network
changes that might support local EBM implementation and that they can thus be regarded as
potential local leaders for such a venture.

However, given the low degree of perceived horizontal connectivity between the
municipalities of the LNP region, beach managers might require a facilitator to enhance their
skills and expertise and to foster their perception of themselves as a regional group. The
participating beach managers’ lack of shared interests or identity reduces their potential as
leaders for EBM implementation. Their perceptions of BES governance improvement might
undermine the fit between governance and environmental dynamics of the beaches of the study
region, and hamper the horizontal, intermunicipal exchange of knowledge that is needed to
seize the potentials revealed by the beach managers’ perception patterns.

This study revealed the willingness of managers to better involve research organizations
in the governance network, allowing researchers to act as facilitators for beach managers to
establish their leadership role. Partnerships to capacitate and empower local managers and to
enhance knowledge exchange with key actors (e.g., regional council bodies) would promote
long-term BES provision based on effective EBM implementation. Future perception studies
might extend to other beach management stakeholders’ understandings of governance and
management and thus lay additional foundations for increasing stakeholder collaboration for
EBM. Moreover, the link types (information, support, resources, and conflicts) between actor
categories might be analyzed separately to clarify their role in EBM implementation.

Our use of Net-Map and SNA methodologies in the EBM context facilitated cooperation
between researchers and managers in adapting management practices. This study demonstrates
how local government managers’ perceptions of the necessary improvements to the ES
governance network are a critical precondition for EBM implementation. We focused on the
perceptions of beach managers as primary ecosystem governance actors, a focus that can also
support EBM implementation in other types of ecosystems. As humanity’s impact on nature
becomes ever more dominant, the focus on collaborative governance networks we develop in
this study is likely to gain wider relevance. Since other contextual conditions are also critical
for EBM implementation, further research is needed on public policies, institutions, usable

knowledge, information basis, and innovation uptake.
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8. SUPPORTING INFORMATION

APPENDIX 2: Determining participants

Beach managers are government officers concerned with civil society safety,
environmental protection, public structure, and the development of coastal areas close to
beaches (Moser; Tribbia, 2006). In Brazil, the beach managers can be permanent public officers
- who hold their public sector positions when political mandates change, carrying knowledge
and experience about the organization functioning, and technical knowledge. As part of a
technical team, beach managers often provide important knowledge to guide decision-making.
Beach managers can also be temporary officers who work during a single electoral mandate
and, as a municipal officer, are responsible for final decision-making in this period. These non-
permanent municipal officers can also be part of the technical team but are usually more
involved with political decision-making. For this research, we set up Net-Map sessions with the
municipal officer and with at least two permanent members of the technical teams working in
the selected Municipal Offices of the LNP municipalities.

In order to develop a list of selection criteria, we reviewed municipal policies concerning
the administrative structure and competences of the Municipal Offices in the four municipal
governments in the LNP region (llhabela, Caraguatatuba, S&o Sebastido, and Ubatuba)
matching relevant terms with those used in the formulation of policies. This policy review
resulted in the following list of nine terms related to beach management: 1. vulnerability
reduction; 2. Monitoring; 3. disaster prevention; 4. sustainability; 5. planning; 6. integration of
sectors; 7. Beaches; 8. climate change; and 9. erosion. We compared these nine terms on the
list with the mandates of all government offices in the LNP region and selected those offices
where mandates matched the selection criteria. Additionally, we reviewed national public
policies associated with the terms “beach”, “shoreline” (“orla”) and “climate change”. We
identified the municipal government actors quoted in these policies and thus were able to cross-
check our selection of Municipal Offices and obtain data on which municipal governmental
bodies are formally responsible for beach management in the LNP region. Of the twelve offices
contacted, eleven responded. Table presents an overview of the eleven offices (and their tasks)

selected for conducting Net-Map sessions.



Table 5. List of Municipal Government Offices associated with beach management which attended the group interviews

Municipality | Municipal office* Municipal offices’ official tasks Code
- . Plan, coordinate, and execute activities and studies to prevent conditions of vulnerability and threats caused by situations
Civil Defense Office . L . . . . 11
of public calamities and disasters that put people's lives and well-being at risk.
Ilhabela Urban planning, public Formulate, execute, and evaluate the Municipal Policy for Urban Development and Housing. Among other assignments,
works, and Housing this office aims to understand and prevent the impacts of urban growth in the environment as well as to identify and 12
development promote opportunities for sustainable urban development in the municipality.
. . i i i k situati f risk for th lation’ 11-being (e.qg., natural di rs),
Civil Defense Office Communicate and (_:oordmate studies t_o tra?c situations of risk for the population’s well-being (e.g., natural disasters), as Ul
well as develop action plans to deal with risks.
Formulate, execute, and evaluate the Municipal Policy for Urban Development and urbanization projects. Among other
Ubatuba Urban planning Office assignments, this office aims to understand and prevent the impacts of urban growth on the environment. It also aims to U2
ensure the regulations of areas that belong to Federal entities.
Organize, plan, and guide the municipality's environmental policy. This office aims to attend the environmental demands
Environment Office of the city. In partnership with the Urban Planning Office and other offices, this office aims to ensure the protection, U3
conservation, and recovery of the environment, as well as to promote sustainable actions in the municipality.
Assess and prevent disasters, vulnerabilities, and risks to which the municipality is subjected to. This office is
Civil Defense Office responsible for planning institutional activities, providing human resources (training courses), developing scientific- SS1
technological studies, mobilizing, monitoring, and alerting the municipality, and providing logistical support to disasters.
S&o Sebastido Beach management Office | Not specified in the legislation. SS2
Develop studies, actions, and activities related to the protection, conservation, and recovery of the environment. This
Environment Office office is responsible for including all sectors of the society and the different Municipal Offices in the promaotion of SS3
environmentally sustainable actions in the municipality.
Develop and implement policies and plans that promote the protection of the citizens’ well-being against disasters. This
Civil Defense Office office articulates and integrates government agencies and society, aiming to organize and expand the adaptive capacity C1
of the municipality to prevent and address environmental risks within it.
. . Develop, study, and revitalize the municipal urban planning, legislation, and projects, ensuring the preservation of the
Urban Planning Office P . y . P . P g.1d proJ g P Cc2
natural environment and population well-being.
Caraguatatuba - - — - — — - -
Promote the integration of Municipal Offices, citizens, research institutions, State and Union actions, and knowledge
_ with respect to the planning of use, conservation, recovery, and protection of the environment. Among other
Fisheries, Aquaculture and . . . . . . . . . .
assignments, this office is responsible for advising and offers training about the environment and its sustainable use, with | C3

Environment Office

a holistic, scientific, and participatory approach that considers the interdependence of the natural, socioeconomic, and
cultural environment.

* Note: Denominations of offices translated to English by authors.

8
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APPENDIX 3: Data treatment (Net-Map)

1.

Actors were grouped to generate a simplified overview of all the networks. For example,

divisions of the Environmental Municipal Office were grouped as “Environmental Municipal

Office”.

. Relations (links) were classified as either “collaborative relations” or “conflict relations”

thus allowing for the construction of two co-existing networks: the “governance

collaboration network™ and the “governance conflict network™.

To represent participants’ assessment that some relations “need improvement”, two

procedures were adopted:

a. Existing “collaborative relations” (CPGN) that were marked as “need improvement” (in
DGN) received a weight of 1 in CPGN, while all other relations were weighted as 2
(indicating a stronger link);

b. Existing “conflicts” (CPGN) that were marked as “need improvement” (in DGN) were
disregarded in collaborative CPGN (only positive links were represented) and considered

in DGN as “new” positive links.
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CONSIDERACOES FINAIS

A implementacdo da Gestdo Baseada em Ecossistemas (GBE) em praias € um passo
fundamental para garantir a sustentabilidade deste ecossistema (Sarda et al., 2015). Esse cenario
é exacerbado em paises da América Latina e Caribe (AL&C), nos quais as ameagas as praias
reforcam a discussdo quanto a inadequagdo de métodos reducionistas de gestdo (Botero;
Williams; Cabrera, 2015). Para que se transforme uma gestdo no sentido da abordagem
ecossistémica, deve-se entender quais fatores sdo catalisadores ou barreiras dessa mudanca
(Kelly; Ellis; Flannery, 2018). Nesse sentido, se faz necessario investigar o contexto aplicado
da gestdo em nivel local para a implementacdo da GBE (Leslie et al., 2015), reforcando o
possivel papel que os atores governamentais locais podem ter nessa transformacdo (Sarda;
Lozoya, 2018).

Este estudo teve como objetivo contribuir com a discusséo sobre a implementacéo da
GBE em praias, trazendo, principalmente, aportes para o contexto da AL&C e para sua
implementacdo em nivel local. No primeiro capitulo foi feita uma reflexdo geral sobre as
oportunidades da incorporacdo da GBE na gestdo de praias e os desafios para sua
implementacdo na AL&C. Os outros dois capitulos utilizaram um estudo de caso no Litoral
Norte Paulista (Brasil), no qual os gestores governamentais locais séo atores centrais na gestéo
de praias, para investigar como a visdo desses gestores de praias sobre a vulnerabilidade dos
Servicos Ecossistémicos (SE) no cenario de mudancas de longo-prazo (i.e. Mudancas
Climaticas) pode influenciar na transformacao da gestdo de praias local no sentido da GBE. A
visdo dos gestores de praia sobre a vulnerabilidade dos SE foi analisada sob duas perspectivas
principais: (1) Como eles percebem a sensibilidade dos SE (i.e. a dindmica da provisao de SE
frente & mudancas ambientais de longo prazo); e (2) Como eles percebem a capacidade
adaptativa da gestdo para a manutencdo de longo-prazo dos SE (i.e. as transformacdes
necessarias nas redes de governanca para a manutencao de longo prazo da provisao de SE).

Observou-se que a GBE pode orientar a adequacao dos processos da gestdo de praias e
sua implementacdo, sendo uma abordagem a ser fortalecida na regido da AL&C. Em termos
gerais, a implementacdo da GBE na AL&C tem que enfrentar barreiras exdgenas (e.g.
incentivos a gestdo fragmentada), desafios institucionais (e.g. falta de treinamento técnico e
processos participativos enfraquecidos), desafios regionais (e.g. instabilidade politica e
descontinuidade de planos de gestao, disparidade regional), desafios econdémicos (e.g. recursos
escassos, economias baseadas na exploracdo de recursos naturais para exportacdo) e desafios

na producdo de conhecimento (e.g. descontinuidade dos programas de pesquisa e falta de
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incentivos a producdo interdisciplinar). A regido carece, ainda, de estudos empiricos e tedricos
sobre a propria implementacéo da GBE.

Para enfrentar essas barreiras, reforcou-se a oportunidade gerada pelos aprendizados da
implementacdo da Gestdo Costeira Integrada na AL&C a partir da cooperacao entre os paises
da regido. Ainda, foi destacada a importancia da AL&C na pesquisa de sistemas
socioecoldgicos, SE e interacdo ciéncia-politica como uma oportunidade para aprimorar e
aprofundar o conhecimento sobre os processos de implementagdo da GBE nas praias,
principalmente a partir das redes regionais que promovem integracdo entre ciéncia-gestdo.
Finalmente, reforcou-se a necessidade de aprimorar e implementar abordagens
transdisciplinares para favorecer a capacitacdo de gestores e a co-criagcdo de conhecimento,
orientando o0s processos de gestdo de praias na AL&C para abordagens sistémicas,
descentralizadas, participativas e transparentes, como a GBE.

Quando analisada a gestdo de praias na AL&C, entende-se que a implementacdo da
GBE conduzida pelo governo pode nédo ser suficiente para superar os multiplos desafios de
ordens e niveis variados que existem na regido. Porém, ao analisarmos como a visdo dos
gestores governamentais locais sobre a vulnerabilidade dos SE pode influenciar na
implementacdo da GBE em praias no nivel local, eles foram entendidos como lideres potenciais
no processo de transformacéo da gestao de praias no sentido da GBE. Coletivamente os gestores
de praias apresentaram uma visdo sistémica, perceberam os caminhos causais de longo-prazo
ao longo do sistema socioecoldgico das praias e trouxeram uma percepcao oportuna para uma
gestdo mais integrada, coesa, participativa e adaptativa. Os gestores perceberam a necessidade
de mudancas nas redes de governanca que podem dar suporte para a implementacdo da GBE
em nivel local, aumentando sua capacidade adaptativa e servindo de base para desenvolver
estratégias que enfrentem a descontinuidade dos planos de gestdo e politicas publicas, o
enfraquecimento de processos participativos e que aproximem a relagéo entre ciéncia e gestao,
desafios encontrados na AL&C.

Porém, ha uma fragilidade no potencial dos gestores governamentais locais como lideres
da implementacdo da GBE. Para que o seu papel se materialize como oportunidade para a
implementacdo da GBE em praias, é preciso estabelecer uma conex&o, ou integracao, entre 0s
gestores dos diferentes municipios, formando uma rede intermunicipal. Ao propiciar o
compartilhamento das visbes que 0s gestores dos diferentes municipios tiveram, que, se
somadas, sdo oportunas para a implementacéo da GBE em praias no nivel local, esta integracdo
regional propiciara um aprimoramento das habilidades e conhecimentos de todos os gestores

no sentido da sustentabilidade. Ainda, com a integracédo regional, a transformacdo da gestéo
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atual de praias podera envolver todos 0s processos ecossistémicos dos quais as praias
dependem, se aproximando ainda mais dos principios da GBE. Ao mesmo tempo, a integragdo
regional pode viabilizar o empoderamento dos gestores locais para lidar com questdes politico-
econbmicas que envolvem niveis administrativos mais altos (e.g. regionais, estaduais e
federais) e foram identificadas como barreiras para a implementagéo da GBE na AL&C.

N&o obstante, os gestores de praias também necessitam do fortalecimento da relagéo
ciéncia-gestdo. 1sso porque, mesmo coletivamente, a visdo dos gestores sobre a dindmica da
provisdo de SE frente as mudancas ambientais de longo prazo teve lacunas em termos da
abordagem ecossistémica. Dessa maneira, entende-se a necessidade de promover a capacitacdo
dos gestores de praia e aprimorar a troca de conhecimento com outros atores-chave, propiciando
a implementacdo da GBE de maneira efetiva. Nesse sentido, foi reforcada a importancia de
abordagens transdisciplinares para promover a implementacdo da GBE em praias da AL&C
também em &mbito local.

No estudo de caso analisado no Litoral Norte Paulista, 0s gestores governamentais
municipais sdo responsaveis pela gestdo de praias no seu territorio. Foram identificadas quais
lacunas de conhecimento acerca da dindmica de longo prazo das praias como sistemas
socioecol6gicos existem na percep¢cdo dos gestores. Também foi compreendido o papel
fundamental dos pesquisadores e dos foruns regionais (e.g. Area de Protecdo Ambiental
Marinha do Litoral Norte e Comité de Bacias Hidrograficas do Litoral Norte) como
facilitadores da implementacdo da GBE em praias no nivel local para materializar as
oportunidades trazidas pela percepcdo dos gestores ao terem o potencial de promover a
integracdo regional e fortalecer a relagdo entre ciéncia e gestdo. Assim, foram dados subsidios
para 0 manejo sustentavel das praias na regido, fortalecendo a implementacéo da GBE.

Junto & uma reflexédo sobre as oportunidades da incorporacdo da GBE na gestéo de praias
e as possiveis barreiras e catalisadores para sua implementagdo na AL&C, a andlise da
percepcao dos gestores governamentais locais sobre a vulnerabilidade dos SE trouxe aportes
teoricos relevantes para entender a dimenséo aplicada da implementacdo da GBE em praias da
regido. Essa ferramenta reforgou a importancia dos gestores governamentais locais e trouxe ndo
apenas quais esclarecimentos conceituais complementares sdo necessarios em termos da
abordagem ecossistémica em praias, como também foi uma oportunidade de cooperacéo entre
pesquisadores e gestores na adaptacdo do atual sistema de governanca. No caso da AL&C, a
aplicacdo dessa ferramenta também evidenciou caminhos para enfrentar alguns dos desafios
encontrados para a transformacdo da gestdo de praias no sentido da GBE. Dessa maneira, a

percepcao dos gestores governamentais locais pode ser entendida como uma precondicéo critica
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a ser analisada para a implementacdo da GBE localmente em praias e mais amplamente ao se
pensar em uma estratégia bottom-up de transformacéo da gestdo no sentido da sustentabilidade.

Uma vez que outras precondicBes contextuais também séo criticas para a implementacéo
da GBE, mais pesquisas sobre politicas publicas, instrumentos de gestdo, instituicdes,
conhecimento utilizavel e absorcdo de inovacBes sdo necessérias na AL&C. Estudos futuros
também devem aprofundar a reflexdo aqui trazida e investigar a influéncia da percepcéo da
sensibilidade dos SE na capacidade adaptativa percebida. Ainda, se faz necessario investigar a
percepcao de outros possiveis atores-chave para a implementacdo da GBE em praias sobre a
vulnerabilidade dos SE, encontrando, assim, outros caminhos, fragilidades e possiveis conflitos
para a implementacdo da GBE localmente, na AL&C e em outras regides.
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