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Abstract

Nature-based Solutions (NbS) for flooding require collaborative relationships between watershed
actors at multiple scales to address a range of implementation barriers, including barriers
related to stakeholder coordination and uncertainty. However, strategies to facilitate multi-scalar
collaborative relationships in the context of natural-flood management remain poorly defined.
This thesis examines relationships between watershed and regional actors involved in the
implementation of multiple NbS for flooding in two regions of Hawai ‘i— Southwest Maui and
Halele ‘a, Kaua i— where land managers, community organizations, and other practitioners are
working to reduce the impacts of flooding using a range of strategies, including through
nature-based approaches such as the restoration of wetlands, streams, or upland forests. Many
involve biocultural approaches, such as the restoration of Indigenous practices including lo ‘i
kalo (taro ponds), agroforests, or loko i‘a (fishponds). Drawing on perspectives of various
community-based organizations, scientists, agency staff, and other land managers, these case
studies reveal the critical role of structural and cognitive social capital, place-based
connections, and bridging organizations in generating and enabling cross-scale relationships
between watershed actors. These relationships, in turn, facilitate processes of social learning
which support collaborative knowledge production, capacity sharing, and coordination in
response to uncertainty and social and ecological fragmentation. The case studies also highlight
the ways historical and active political and economic processes hinder collaborative relationship
formation and function. In both case studies, forms of land-use change, economic pressures, and
demographic shifts have negatively impacted local communities and ecosystems, compromising
social cohesion and place-based relationships that inform and sustain community-driven
stewardship. In response, community actors are implementing creative strategies that work to
address both social and biophysical drivers of flood resilience.

To conceptualize collaborative relationships, this study draws on scholarship on adaptive
social-ecological system governance, which highlights the ways social capital (composed of
trust, reciprocity, reputation, rules, and institutions) operates within and across scales and in
various institutional and organizational arrangements to facilitate adaptive, place-based
processes of knowledge production and stakeholder coordination. This study also draws on
hydrosocial research to highlight the power dynamics and other structural barriers to
collaborative relationship formation related to the broader social relations in which NbS are
situated. Investigating multi-stakeholder relationships in the case studies through these
theoretical frameworks reveals important limitations and possibilities for collaborative
partnerships for NbS for flooding. This analysis rejects common framings of NbS as “win-win”
solutions, and calls for a more nuanced and situated analysis that embraces the complexity at
play in any intervention that requires the coordination of multiple stakeholders, diverse
knowledge frameworks, power asymmetries, and multi-scalar governance within complex social
and ecological systems.



To conclude this study calls for a re-conceptualization of NbS as dynamic, experimental, and
often politically-charged sites of both collaborative and conflicted relationality, with the
potential to function as sites of social learning, political mobilization, and biophysical
intervention. The broader discourse of the social dimensions of NbS, therefore, should not be
limited to the social benefits they provide or the participatory methods of their design and
implementation. Rather, collaborative relationships between watershed actors at multiple scales
should be centered as integral components of natural flood management approaches, and such
projects should leverage existing forms of social capital and place-based connection. Finally,
NbS projects should embrace the conflict and uncertainty that hinder the formation and
expression of those relationships, such as in political contestations, power asymmetries, and
conflicting interests. Such instances of conflict and uncertainty should be recognized as an
integral component of the upscaling of coordination efforts, which bring into contact a broader
set of stakeholders and interests. NbS projects and the networks between them may provide
spaces in which such relationship dynamics may find meaningful expression through processes of
establishing shared values and goals, building trust, peer-to-peer learning, and capacity sharing.



1. Introduction

Nature-based Solutions (NbS) are defined by the UN Environment Programme (UNEP) as
“actions to protect, conserve, restore, sustainably use and manage natural or modified terrestrial,
freshwater, coastal and marine ecosystems which address social, economic and environmental
challenges effectively and adaptively, while simultaneously providing human well-being,
ecosystem services, resilience and biodiversity benefits.”' As an umbrella term, NbS
encompasses a range of well-established ecosystem-based approaches that address a range of
environmental problems?. In the context of flooding, NbS® are increasingly recognized as
cost-effective and sustainable alternatives or supplements to conventional gray infrastructure
approaches for mitigating the impacts of various kinds of floods including pluvial floods, fluvial
floods, and storm surges (Raska et al. 2022). Typically, NbS reduce flooding by attenuating
runoff flows, increasing interception, infiltration, and other forms of water storage and capture,
lengthening hydrological pathways, and reducing connectivity between runoff sources and
potential flood areas (Iocab 2014; Lane 2017). NbS approaches such as reforestation offer the
potential to capture significant amounts of rainwater , while strategies such as detention ponds
and small-scale green infrastructure have been shown to mitigate the impacts of small rainfall
events (Vojinovic et al. 2021). Other common strategies include restored and constructed
wetlands, and various green infrastructure approaches such as permeable surfaces, green roofs,
rain gardens, and urban parks that function as detention basins during flood events.

! https://www.unep.org/topics/nature-action/nature-based-solutions/overview-nature-based-solutions

2 At the core of all prevailing conceptualizations of NbS is a centering of various social dimensions of NbS
project design and outcomes. NbS frameworks, for example, center the importance of participatory,
place-based approaches that support local livelihoods, strengthen social ties, and promote community
involvement in project design and implementation. This notion of working with natural systems in ways that
produce social benefit is not new. The relationship between the well-being of human and “natural” systems
has been a central feature of traditional and Indigenous knowledge for centuries (Berkes 2012). Therefore
“NbS” is best considered not as a novel concept per se, but as the most recent discursive iteration of an
ever-shifting lineage of terms, reflecting paradigm shifts in conventional environmental conservation,
starting in the late 2000s, that recognized the role of humans as active participants rather than passive
beneficiaries in relation to conservation (Mace 2014, Whose Conservation Science) (Cohen-Shacam et al.
2019). One can also trace this trend to the emergence of the concept of ecosystem services and related
market-based approaches ushered in by the neoliberal turn in conservation. As the most recent iteration of
this phylogeny of socially-minded conservation approaches, NbS frameworks evidence an attempt to further
integrate questions of environmental justice, community participation, and other social considerations into
climate adaptation strategies.

% In the context of NbS for flooding, a range of terms are used: natural flood management (NFM),
ecosystem-based flood risk management, engineering with nature, “making space for the river,” sustainable
flood management, blue-green infrastructure, and others (Waylen et al. 2017). These various approaches to
nature-based flood management share principles of using restored or constructed ecosystems to mitigate
flooding and produce other environmental and social co-benefits. For the sake of simplicity, this paper will
most often use the terms NbS or nature-based flood management to refer to projects that fall within this
range of ecosystem-based approaches.



However, NbS for flooding face a range of implementation barriers, including challenges related
to uncertainty and stakeholder coordination. As has been established in holistic approaches to
watershed management, NbS for flooding require the coordination of multiple stakeholders
operating across multiple scales and engaged in diverse biophysical and social contexts
characterized by considerable levels of uncertainty, multiple forms of knowledge and expertise,
and diverse political and economic interests. In cases such as the two regions of Hawai‘i featured
in this paper, the compact and flashy nature of watersheds leads to flooding events that quickly
cross multiple property boundaries, jurisdictions, and ecological systems, amplifying the need for
coordinated efforts in flood management approaches to address a range of social and biophysical
implementation barriers.

Addressing these coordination/governance and uncertainty-related barriers requires collaborative
relationships between a range of watershed actors. Processes of multi-party and cross-sectoral
collaboration have long been centered in hazard mitigation and watershed management. But in
the context of NbS for flooding, the nature of these relationships, how they function, and the
challenges and pathways for their formation remain poorly defined. In fact, Cohen-Shacham et
al. (2019) found that the terms uncertainty, multi-stakeholder participation, and adaptive
management /governance to be either missing or weakly mentioned in the proposed IUCN
framework for NbS.

This study investigates the role of collaborative relationships in addressing two common barriers
for the implementation of NbS for flooding-- uncertainty and stakeholder coordination. The
primary research question and working questions are as follows:

Research Question:

How do collaborative relationships interact with implementation barriers for NbS for
flooding, especially barriers related to coordination and uncertainty?

Working questions:

What constitutes collaborative relationships between watershed actors, and how do these
relationships function?

What role do these collaborative relationships play in addressing uncertainty-related
challenges to NbS implementation: e.g. knowledge gaps, public perception issues, and
integrating various forms of knowledge and expertise?

What role do collaborative relationships play in facilitating coordination among
watershed actors for NbS implementation?



What conditions or mechanisms support or constrain collaborative relationships in these
projects?

Thesis roadmap:

In Chapter 2 , I describe my theoretical framework which draws primarily on the scholarship in
adaptive social-ecological system governance, and is supplemented by hydrosocial literature, and
collaborative environmental care. Chapter 3 summarizes key concepts from the reviewed
literature in an analytical framework which will inform the case study analysis. Chapter 4
introduces the methods, site descriptions, and findings from the two case studies. Chapter 5
includes the discussion and conclusion.



Chapter 2: Theoretical Framework
2.1.1 Introduction

In order to conceptualize the composition and function of collaborative relationships in NbS
implementation, I draw on multiple bodies of literature. First, to establish context, I introduce the
literature on barriers to NbS for flooding, focusing on uncertainty- and coordination-related
barriers. Next, I draw on the adaptive social-ecological governance literature to highlight key
concepts that shed light on collaborative relationships: social capital, cross-scale linkages, social
learning, and bridging organizations. Finally I briefly introduce hydrosocial concepts and
collaborative care to better consider the contextual and place-based dynamics in which
collaborative relationships and NbS projects are situated.

The resulting analytical framework guides considerations of the role of collaborative
relationships in addressing two primary themes that drive many of the implementation barriers
identified in the literature: uncertainty and coordination. It includes four primary areas of
analysis:

2.2 Background: Current Framings and Critiques of Nature-based Solutions

Despite the growing political traction and rapid adoption of NbS worldwide, from international
climate agendas to local planning projects, critical scholarship in the social-environmental
sciences offers various critiques of NbS discourse and practice. These critiques include how
NbS, despite their being lauded as a “policy panacea” to climate change, where not centering
equity and justice, can lead to unintended social justice and equity outcomes such as green
gentrification, dispossession, disrupting local livelihoods, and other unintended tradeofts or
social consequences (Anguelovski et al. 2022; Bremer et al. 2021; Haase et al. 2017). NbS may
also perpetuate existing processes of injustice resulting in power asymmetries or the
overshadowing of traditional and Indigenous stewardship practices (Rees et al. 2023).

Current NbS frameworks and guidance materials reflect an awareness of these critiques, along
with common implementation barriers described above including those related to uncertainty,
scale, and stakeholder coordination. They also feature social justice and equity-oriented
principles common in current conservation and environmental management frameworks. In
general, these descriptions of NbS convey the emphasis (at the conceptual realm) of the need for
NbS to be attentive to the particular social and environmental contexts in which they are situated,
including the importance of “traditional, local, and scientific knowledge.” In order to address
these goals, these frameworks often allude to concepts from adaptive comanagement such as
community-based participatory processes, embracing uncertainty as part of building adaptive



resilience, and incorporating local and Indigenous knowledge in project design and
implementation.

2.3 Barriers and Enablers to NbS Implementation

The implementation of NbS is constrained by a range of biophysical, technical, and social
factors. These barriers to implementation and have been identified in a range of related
nature-based flood management contexts including Natural Flood Management (NFM) (Waylen
et al. 2017), water management in peri-urban and urban areas (Ramirez-Agudelo et al. 2020;
Dhakal and Chevalier 2017; Li et al. 2020), blue-green infrastructure (BGI) (Deely et al. 2020;
Heidari et al. 2023), and NbS for flooding (Raska et al. 2022; Han et al. 2021; Zenaro 2023).
Similar categories of barriers emerge across these studies: Heidari et al. (2022) identify six
categories: social-cultural, financial, institutional and governance, legislative and regulatory,
technical, and biophysical.*

Many implementation barriers arise from the path dependence of conventional
gray-infrastructure flood management strategies, including cognitive, discursive, and
institutional dynamics which tend to favor the implementation of existing policies and
approaches. Other common barriers derive from a lack of comprehensive evidence for the
effectiveness of NbS (Lane et al. 2017) and clear information and guidelines regarding project
implementation (Réska et al. 2022). The complexity of the biophysical dynamics of flooding and
issues of scale (temporal and spatial) also complicate NbS implementation (Iocab et al. 2014,
Lane 2017; Raska et al. 2019): e.g. flood interventions at one particular site might have
unintended impacts on another site within the same catchment area, making it difficult to
determine the overall flood reduction benefits of a particular intervention (Lane et al. 2017).
Additionally, the effectiveness of NbS may often be overlooked due to a focus on large flood
events, overshadowing the capacity for NbS to mitigate flooding for small to medium floods
(Lallemont et al. 2021). Finally, nature-based flood management is highly context-specific, and
NbS must be tailored to the biophysical and institutional constraints presented by a particular
site. This limits the transferability of NbS projects, further complicating their broad application
and public support.

* Other categorizations of implementation barriers: Deeply et al. (2020) identify five: institutional and
governance, socio-cultural, knowledge, technical and biophysical, and funding and market; Dhakal et al.
(2017) group federal and state policy barriers into one category, city policy barriers into another, and add
governance barriers, resource barriers, and cognitive barriers; Chinaro (2023) also uses five: political,
uncertainty-related, social, economic, and spatial; Rahman et al. use similar categories but, notably, add
“social-psychological (2023).” Relationships between barriers have also been identified, with the potential
for barriers to create cascading or compounding effects (Réska et al. 2022). For example, lack of trust among
stakeholders has been identified as a central challenge that amplifies other barriers (Waylen et al. 2017).

10



This paper focuses on two linked categories of barriers: uncertainty and coordination. They are
elaborated in subsequent sections, along with the related topic of scale.

2.3.2 Uncertainty-related barriers

Many of the primary implementation barriers for the NbS derive from the degree of uncertainty
inherent in the complex social-ecological systems in which they are situated. Uncertainty-related
barriers include a lack of awareness of NbS, a lack of understanding of NbS due to
unpredictability, incomplete knowledge, or a lack of demonstrated effectiveness, and uncertainty
related to incorporating multiple knowledge frames (Deely et al. 2020; Van Cauwenbergh et al.
2022). Cognitive resistance to NbS related to issues of mindset, unawareness, fear, attitudes, and
a lack of understanding or general knowledge of NbS and their associated benefits can hinder
public buy-in and adoption by flood managers (Dhakal et al. 2017; Deely et al. 2020). The path
dependence of conventional gray infrastructure approaches is a commonly cited barrier for
implementation for managers (Deely et al. 2020; Rahman et al. 2023), which, in addition to
practical and cognitive aspects of institutional resistance to change (Kirk et al. 2007; Stirling
2008), is driven by a lack of expertise or technical knowledge regarding NbS implementation
and a general lack of data on performance and maintenance costs (Dhakal et al. 2017; Lane et al.
2017; Li et al. 2020).

2.3.3 Coordination- and governance-related barriers

NbS implementation must also contend with barriers to coordination among watershed actors
involved in flood management, including public authorities, private sector actors, landowners,
civil society groups, and academic and research institutions. In surveying the literature on water
governance and natural flood management, Waylen et al. (2017) highlight the importance of
relationships between stakeholders and interactions between various stakeholder interests and
forms of knowledge (see also Pahl-Wostl et al. 2007). Stakeholder coordination may be
especially complicated in contexts with a greater intersection of private and public actors and
interests such as in urban settings and in river restoration projects (Raska et al. 2022).

Many coordination-related barriers relate to institutions and governance. Institutional
fragmentation (or “sectoral siloing”) is a common barrier that refers to the fragmentation among
various departments and agencies operating under distinct management goals and procedures
(Cousins & Hill 2021; Sarabi et al. 2019), many of which are accustomed to centralized gray
infrastructure approaches (Dhakal et al. 2016) and face limited staff and resource capacity.
(Dhakal et al. 2017). This silo effect can occur within and between organizations, revealing the
necessity for effective internal and external liaison (Waylen et al. 2017). Other institutional and
governance related barriers include a lack of clear leadership, poorly defined roles and
responsibilities, a lack of long term monitoring and visioning, and competing interests and
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priorities (Deely et al. 2020). Uncertainty regarding how liability and responsibilities are
distributed between governments and organizations, for example, can hinder trans-sectoral
cooperation (Han et al. 2021). The lack of clarity around responsibilities can also complicate
NbS implementation in cases where a landowner is reluctant to take on the burden of
maintenance of NbS projects on their property (Dhakal et al. 2017).

Interactions between actors have been shown to impact socio-cultural values or perceptions that
can influence the feasibility of NbS implementation, including through impacting stakeholder
perceptions of NbS and community buy-in (Ramirez-Agudelo et al. 2020). A lack of sufficient
connectivity between actors, for example, may result in a lack of representation of community
interests, resulting in unequal outcomes in terms of how NbS benefits are distributed or realized
by various stakeholders (Deely et al. 2020).

2.2.4 Scale-related barriers

Nature-based flood management interventions often require more land than conventional gray
infrastructure projects resulting in an array of barriers related to the spatial extent and complexity
of social-ecological systems involved (Sarabi et al. 2019). The notion of scale mismatch
describes one of the primary ways scale complicates flood management. Scale mismatch occurs
between the scale of management and the scale of environmental variation (Gunderson and
Holling 2002). For example, managing floods becomes extremely complicated in a large
catchment area comprising multiple agencies, managers, and other flood management
practitioners. In such cases, nature-based flood management may require extensive
landscape-scale interventions, such as throughout a particular watershed or catchment area. As
Lane et al. explain, “for larger scales of impact, larger scales of intervention would be required
(2017).” Scale mismatch arises as the ecological and hydrological characteristics demand, for
example, a catchment-level consideration of scale, while the social coordination and
management aspects of the system involve a fragmented set of actors operating in diverse tenure
arrangements, jurisdictional contexts, and levels of expertise or capacity (Raska et al. 2019). This
introduces considerable complexity to determining the scale and extent of an intervention or
multiple interventions required to be effective at a particular scale, with accompanying
challenges related to land access, feasibility, maintenance costs and responsibilities, and other
stakeholder coordination concerns (Li et al. 2020). The spatial complexity of flooding dynamics
and flood interventions also complicates how NbS might be perceived by various stakeholders.
For example, Lane et al. (2017) note that the flood mitigation benefits of natural flood
management approaches in riparian systems may be relative to the location within the catchment
relative to the intervention, complicating efforts to garner public buy-in for such projects.
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Barriers related to temporal scale may also constrain NbS implementation. The purported
benefits and co-benefits of NbS, for example, may assume long-term timeframes difficult to
translate into the funding or evaluation frameworks of policy makers or flood managers.

2.3.5 Enablers

Several key strategies, mechanisms, and actions that facilitate the implementation of NbS are
also identified in the literature. Many key enablers address the primary aforementioned barriers
related to uncertainty, social fragmentation, and spatial complexity through participatory,
collaborative, and cooperative approaches that build knowledge, social, and institutional capacity
at various scales (Heidari et al. 2022). Insights from adaptive ecosystem-based management
principles such as guidance for multi-party governance and social learning, for example, inform
ways to address barriers regarding uncertainty, complexity, and stakeholder coordination (Kumar
et al. 2020, Sarabi et al. 2019, Folke et al. 2005). Partnership among stakeholders and
organizations at multiple scales is a primary enabler, which involves horizontal cooperation
involving same-level stakeholders and vertical cooperation involving stakeholders from different
levels (Sarabi et al. 2020). Partnerships between local actors and other stakeholders contribute to
the success of NbS projects in multiple ways: Nesshover et al. (2017) identify three benefits of
stakeholder partnerships: substantive, instrumental, and normative. These refer to the ways
partnerships 1) promote practical aspects of NbS planning through increased knowledge and
expertise; 2) increase understanding of NbS and thereby garner support; and 3) enhance the
legitimacy and democratic participation of NbS. Other key enablers include the importance of
integrated regulatory frameworks that address challenges related to multi-scalar institutional
coordination, various economic instruments and incentive programs to address funding-related
barriers (Zenaro 2023), and employing interdisciplinary approaches that involve multiple forms
of knowledge to account for the complexity involved in dynamic social-ecological systems.
Many studies also emphasize the importance of adapting NbS to local contexts, advising that
local communities and citizens should be involved in all stages of project design,
implementation, and maintenance.

2.4 Collaborative Relationships and Adaptive Social-Ecological Governance

The discussion of key implementation barriers above highlights the critical role of collaborative
partnerships in addressing challenges related to uncertainty and coordination. Whether referred
to as partnerships, stakeholder coordination, social coordination, cross-sectoral collaboration,
collaborative governance, etc., relationships between watershed actors are central to NbS
implementation. In order to provide a more robust basis for considerations of collaborative
relationships, this section draws on the field of adaptive social-ecological governance. The
concepts of social capital, cross-scale linkages, and bridging organizations/functions enable a
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more in-depth conceptualization of what constitutes collaborative relationships and how they
function.

2.4.1 Adaptive Social-Ecological Governance

The social dimensions of environmental governance and natural resource management are well
established in the social-ecological governance literature, which includes scholarship on adaptive
management, adaptive comanagement, and adaptive governance. Adaptive social-ecological
governance scholarship provides critical insights into the role of social capital and stakeholder
relationships in facilitating collaborative management of social-ecological systems to deal with
uncertainty, complexity, and change. This section provides a brief overview of various aspects of
adaptive governance, especially as they inform this study’s central questions pertaining to
collaborative relationships: social capital, uncertainty, and stakeholder coordination.

Adaptive management is an environmental management approach that aims to enhance resilience
to uncertainty and change in social-ecological systems through experimentation, monitoring, and
iterative decision making (Holding 1980; Green et al. 2015). This experiential learning process
involves cycles of planning, implementation, monitoring, evaluating, and adapting (Fabricius and
Cundill 2014), which support the production and application of learning outcomes among
multiple stakeholders contending with uncertainty involved in dynamic, complex environments
(Tran et al. 2024). The term adaptive comanagement emerged in the early 2000s to reflect the
recognition of the need for participatory, collaborative approaches across sectors and scales.
Adaptive comanagement is a community-based system which Berkes and Folke define as a
process by which institutional arrangements and ecological knowledge are tested and revised in a
dynamic, ongoing, self-organizing process of learning by doing (2002). Adaptive comanagement
brings together the dynamic learning component of adaptive management and the linkages
among stakeholders from cooperative management (Olsson et al. 2004).

The term adaptive governance (Folke et al. 2005) further develops the concept, incorporating
considerations of institutional and policy dynamics along with relationships between state and
non-state actors (Green et al. 2015). Extending the adaptive ecosystem-based management
concept. Folke et al. propose the term adaptive governance, which is “operationalized through
adaptive comanagement systems (2005).” Adaptive governance highlights the roles social capital
plays in facilitating adaptive capacity in the social dimensions of adaptive comanagement,
including through networks, leadership, and trust (ibid.) To avoid confusion, I use the term
adaptive governance to refer to all of these related approaches, unless specified otherwise.

Folke et al. (2005) identify four interacting principles to inform adaptive governance in

social-ecological systems. The first involves building knowledge of the ecosystem, which draws
on multiple knowledge systems, including ILK. Next is to link that ecological knowledge into
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implementation practices, creating a learning environment in which knowledge generation is
occurring alongside adaptive management practices. Third is to combine the adaptive learning
aspect of comanagement with multilevel governance systems that involve cross-interactions and
sharing of power and responsibilities such as through polycentric governance arrangements. And
fourth, to develop resilience to disturbance, uncertainty, and unexpected changes.

Adaptive management approaches feature several principles that are especially relevant to this
discussion of NbS implementation, as they are particularly suited to address commonly cited
implementation barriers associated with uncertainty and stakeholder coordination. In fact, the
“learn by doing” approach of adaptive management as applied to water resources emerged in
response to the failure of IWRM (Integrated Water Resources Management) approach to provide
effective practices for integrating multiple forms of data and knowledge (Tran et al. 2024). It also
addresses the shortcomings of conventional top-down “command-and-control” approaches to
water and flood management, which historically conceived of natural systems as predictable and
stationary, and it recognizes the complexity of social processes and power relations with regards
to management of complex social-ecological systems (Folk et al. 2005). These principles include
the dynamic, iterative production and evaluation of knowledge and practice, the emphasis on
drawing on multiple knowledge systems, and discussions of various aspects of social capital that
enable relationships among and between actor groups and institutions at multiple scales (Folke et
al. 2005).

2.4.2 Social Capital and Collaborative Relationships

Social capital is essentially the value of relationships for the actors that participate in those
relationships (Scheffer et al. 2002). Pretty & Ward (2001) define social capital as relations of
trust, reciprocity, common rules, norms, sanctions, and connectedness in institutions. Ostrom and
Ahn (2008) expand conceptual understandings of social capital by conceiving of social capital as
a second-generation theory of collective action. Incorporating behavioral and evolutionary game
theories, they describe social capital in the context of the motivations and decisions of actors
confronted with a collective action problem. Forms of social capital such as trustworthiness,
networks, and formal and informal rules and institutions, according to Ostrom and Ahn, do not
directly cause changes in behavior (as first-generation collective action theories might assume),
but facilitate trust by changing the incentive landscape between trustor and trustee. In this
framing, trust itself is not a form of social capital, but an outcome of social capital that leads to
collective action (Ibid.).

Central to Ostom’s treatment of social capital is her schema explaining reinforcing core
relationships: trust, reciprocity, and reputation. These variables support one another, and are
generated by repeated, face-to-face interaction. Conversely, lack in either of those variables leads
to a cascade of negative impacts on cooperation. According to Ostrom and Ahn (Ibid.), “Trust is
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the core link between social capital and collective action. Trust is enhanced when individuals are
trustworthy, are networked with one another, and are within institutions that reward honest
behavior.” Trust, in this sense, is an intermediary between social capital and collective action
(see figure below).

Forms of Social Capital

Trustworthiness Contextual Variables
-\--\-%%5""‘-..\_‘ ¥ ) %5""‘1
Networks = Trust = Collective Action
Institutions
(Ostrom and Ahn 2008)

This provides a sense of the forms of social capital (trustworthiness, networks, and formal and
informal rules and institutions) and the triangle of variables (trust, reciprocity, and reputation)
that constitute core relationships which enable cooperation in a collective-action situation.

Social capital can also be categorized as structural and cognitive: Structural social capital refers
to the configuration of the connections within a network (who you know). Cognitive social
capital includes the shared systems of meaning and representation, shared goals, vision, and
culture (what you know).

Social capital can also be considered in terms of how it is oriented. For example, Ostrom refers
to bonding and bridging social capital. Bonding social capital occurs in networks with robust
horizontal connections, or close face-to-face networks. On the other hand, bridging social capital
operates in more widespread networks where reputation can facilitate cooperation between actors
without strong face-to-face interactions.” These concepts are also described in terms of networks,
i.e. bonding and bridging networks. Resilience in SES is maintained through both the robust
horizontal connections of bonding networks and through the bridging networks’ connections to
outside sources of information and novelty (Kofinas 2009).

The dimensionality of how social capital informs collaborative relationships can also be
conceptualized through the notion of cross-scale linkages.. In the language of adaptive SES

® The notion of bridging social capital derives from the theory of weak ties (Granovetter 1983, 2004).
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governance, linkages, or connections between actors, occur horizontally or vertically, i.e. within
similar levels of power and interests, or vertically within a hierarchy of actors. Social capital is
also described in terms of vertical and horizontal dimensionality: horizontal social capital
connects actors with similar concerns or interests such as collaboration between several
low-power grassroots actors (Scheffer et al. 2002). Vertical social capital refers to social capital
that establishes linkages between actors with diverse interests such as community-led
organizations, government actors, and private industry. The concept of “structural holes™ is
another related concept: linkages that establish network ties across structural holes, where there
are no existing connections between actors, generate significant increase in exchange
relationships between actors involved.

There are also questions about how social capital is generated and developed. In many cases
where there is a problem of collective action, insufficient social capital hinders the possibility of
effective change. Vertical social capital, for example, is often lacking in contexts where there is a
history of conflict or political inequality, and low-power groups themselves may exhibit low
levels of social capital. Scheffer et al. (2002) suggest that transformation of social-ecological
systems may require the linking of actors who may have not been connected before, such as in
the case of multiple grassroots organizations joining forces around a common interest. Shared
culture and meaning, often mobilized by visionary leadership, can also facilitate the production
of vertical and horizontal social capital, and can be especially useful in contexts where there is a
lack of established trust and reciprocity. And as mentioned above, Ostrom suggests that repeated,
face-to-face interactions is a key mechanism in the production of social capital:

“In such situations, individuals repeatedly communicate and interact with one another in
a localized physical setting. Thus it is possible that they can learn whom to trust, what
affects their actions will have on each other and the CPR, and how to organize
themselves to gain benefits and avoid harm. When individuals have lived in such
situations for a substantial time and have developed shared norms and patterns of
reciprocity, they possess social capital with which they can build institutional
arrangements for resolving CPR dilemmas (2015).”

2.4.3 Adaptive Governance, Uncertainty, and Coordination
In the following sections, I review the adaptive governance literature and related disciplines to

further review how social capital is closely linked with processes of coordination, collaboration,
and adaptive responses to uncertainty in the context of flooding and flood management.
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The adaptive comanagement framework is rooted in much of the foundational scholarship on
traditional and local ecological knowledge which acknowledges the value of the knowledge local
communities have of the ecosystems with which they have long-established relationships:

“Traditional resource-use practices complement conventional resource management in at
least three ways: qualitative monitoring and management during the exploitation and
conservation phases of the adaptive renewal cycle, building resilience during the release
and reorganization phases, and providing long time-series of local observation and
institutional memory for understanding ecosystem change (Berkes and Folke 2002).

Folke et al. emphasize that resilience in complex adaptive systems requires knowledge
generation processes that involve a range of actors and knowledge systems and learning
environments (Folke et al. 2005). Such an approach involves coordinated, collaborative
engagement by scientists and others with local experience and expertise of an ecosystem (Olson
et al. 2004), bringing in considerations of how local knowledge is culturally-embedded,
mobilized, and in relationship with more conventional, institutionalized science (Folke et al.
2005). The adaptive governance framework recognizes that many community-based
management systems often actively engage with uncertainty and change through flexible and
opportunistic engagement with change as a way to accommodate disturbance at smaller scales
over time rather than waiting for large-scale catastrophe (Olson et al. 2004, Folke et al. 2005).

However, adaptive learning-oriented approaches can sometimes conflict with established
management approaches, as path dependence can lead to a resistance to adopting novel
approaches (Folke et al. 2005). Government entities, for example, are often operating under
bureaucratic systems with defined management methods and planning timelines, indicating the
significance of the role of civil society groups and other local quasi-governmental organizations
in facilitating adaptive management approaches. These and other concerns highlight the
importance of multi-party collaboration in knowledge production and adaptive learning.

Local Flood Knowledge

The recognition of the importance of empowering local communities to engage with floodplain
management decisions extends back to Gilbert White’s foundational work on flood infrastructure
and floodplain management (1945). In the contemporary context of NbS, the role of local
participation in design and implementation of flood management strategies continues to play a
critical role in the success of NbS projects (Kumar et al. 2020). Apropos to this study’s
engagement with uncertainty-related barriers, local, place-based knowledge has been
increasingly acknowledged by researchers, policy makers, and disaster management experts for
their contribution to flood risk management (McEwen and Jones 2012). The question of
definition will be dealt with later, but to offer a simple definition, this paper uses the term local
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knowledge to refer to the knowledge generated by local individuals and communities through
their empirical experience and relationship with a particular place through time. Due to the
complexity involved in modeling and predicting flood dynamics, technical ‘expert’ flood science
deals with a significant amount of uncertainty, often distorting its applicability at more localized
scales (McEwen 2011). Local flood knowledge, on the other hand, is often grounded in empirical
observations of particular spatial phenomena over a long time period (how a certain bend in the
river floods in a particular season, for example). For example, Indigenous and local knowledge
(ILK) has been demonstrated to enhance resilience to changing flood patterns in regions of the
Amazon delta, where management regimes involve knowledge generation, innovation, and
synthesis of a range of environmental expertise and practices (Vogt et al. 2015).

While many researchers have demonstrated the importance of ILK in flood risk management, a
strategy of hybrid knowledge production in which various forms of knowledge and expertise are
integrated synergistically may offer the most robust approach (Haughton et al. 2015). However,
the notion of “integrating” forms of knowledge raises questions about whether and how diverse
forms of knowledge should be brought together (see Bohensky and Maru 2011). Scholars such as
Turner and Spalding (2013) and Kimmerer (2013), for example, propose frameworks in which
traditional knowledge is incorporated into management contexts in ways that honor its unique
value and characteristics without being subsumed into the often-assumed superiority of
conventional western scientific knowledge. To refer to the functional and equitable articulation
of diverse forms of flood expertise, this study adopts McEwen’s notion of sustainable flood
knowledge, which posits the functional weaving or synergy between local and other expert flood
knowledge (and various forms of expertise) as an ideal to aspire towards (McEwen 2011).

Flood memory is another related concept described by McEwen et. al, who have shown that
memories are processes that require rehearsal in order to retain their capacity to contribute to
flood resilience (2012). Therefore, this framework holds the possibility that NbS projects may
function as potential sites where flood memory and knowledge may find meaningful rehearsal
and practice, thereby invigorating existing local knowledge, generating new forms of knowledge,
and transmitting that knowledge between and among generations. These aspects of flood
memory and flood knowledge may enhance place-based connection with and among
communities and place, which has been shown to contribute to community flood resilience
(Harangody et al. 2022).

Discussions of various forms of knowledge risk venturing into a reductive binary between ILK
and scientific knowledge, suggesting that ILK is a fixed system of knowledge while science is
constantly evolving into novelty. Indigenous and traditional knowledge, on the contrary, has and
continues to be adaptive (Bekres et al. 2000; Lemi 2019; Boillat and Berkes 2013). I am reluctant
to relay here the extensive scholarly discussions on ILK and its relationship to conventional
Western science. Rather, this study recognizes the inherently messy dynamics involved in the

19



meeting of various forms of knowledge and expertise, while also recognizing that the dynamic
inclination towards hybridized forms of knowledge is an inherent aspect of knowledge
production, which is elaborated on below.

The question of defining, integrating, and applying knowledge(s) raises some questions to be
addressed; what Carnelli et al. (2020) call the “binary tension” between forms of knowledge
requires a more in-depth consideration of what exactly these forms of knowledge are and how
they operate. Carnelli, drawing on Mercer’s conceptualization of local knowledge as “inside
knowledge... acquired by local people over a period of time though accumulation of
experiences, society-nature relationships, community practices and institutions, and through
passing it down through generations (Mercer 2012),” calls for the further task of integration; how
to bring together various forms of knowledge, “inside” and “outside,” into a hybrid form of that
can be applied in particular contexts. This integration of various forms of knowledge and
expertise that inform discourses, policies, and practices is what Carnelli calls “local knowledge,”
and this reflects what McEwen suggests in the notion of “sustainable flood knowledge.” While
not using the term hydrosocial, Carnelli et al. (drawing on Wisner, Haughton et al. 2015, and
Mercer) further extends the local knowledge conceptualization to suggest it as social, situated
within social relationships, and dynamic, with a tendency to mix and hybridize (2020).

Haughton et al. (2015) suggest a focus on “hybrid knowledge formations” rather than the
conventional dichotomy of local knowledge vs scientific knowledge, highlighting the ways
forms of knowledge are contrasted against each other through rhetorical claims that may
romanticize local knowledge or reflect distrust in distant experts. They also recognize that local
knowledge in reality may often look different than how it is characterized in academic circles,
noting instances where scientific knowledge and local knowledge have complemented one
another in flood risk work in the UK.

Social Learning

To assist in conceptualizing how collaborative relationships address uncertainty-related
implementation barriers, I draw on the concept of social learning. In the context of adaptive
governance, social learning involves the process by which a group of people, addressing a shared
problem or resource management goal, “learn-by-doing” through an iterative process of action
and reflection. This approach reflects shifts in natural resource management that increasingly
acknowledge the limitations of relying on top-down technical expert management approaches,
calling for participatory approaches that engage with stakeholders to respond to social-ecological
uncertainty and change (Pahl-Wostl et al. 2007). This recalls the concepts of sustainable flood
knowledge and sustainable flood management cited above, which, as with much of the literature
on comanagement and governance, express the critical role of knowledge generation, knowledge
partnerships, and collaboration among various stakeholders and institutions, combining multiple

20



forms of knowledge and expertise.® As such, social learning also informs this study’s discussion
of stakeholder coordination.

2.4.4 Adaptive governance and stakeholder coordination

Governance in the context of adaptive SES governance refers to alternatives to conventional
top-down, centralized government control such as through collaborative approaches and social
institutions and practices that influence management outcomes. Alternative governance
approaches must contend with issues of legitimacy, effectiveness, and participation (p 449)
referred to by Lundqvist et al. as the multi-level governance trilemma (2004). Navigating these
aspects of governance requires stakeholder involvement and coordination at various scales. Folke
et al. (2005) articulate three scales at which adaptive capacity can be fostered, each of which
inform this discussion of multi-scalar coordination: individuals play a key role in providing
leadership, trust building, vision, and meaning; relationships between individuals generate
knowledge systems, social memory, and other group dynamics; and social networks that relate
various actor groups and institutions in adaptive governance systems.

Schefter et al. (2004) claim that resilient human-environment relations depend on “social
network structures that bridge gaps between interest groups and hierarchic level.” As mentioned
above, social capital is also critical to effective horizontal and vertical collaboration between
various stakeholders in the adaptive governance of social-ecological systems (Folke et al. 2005).
According to adaptive SES governance frameworks, coordination and collaboration can be
conceptualized as occurring through cross-scale interactions or linkages: horizontal linkages
operate at similar levels of social organization across space, and vertical linkages occur within
one location but across a hierarchy of interorganizational relationships (Kofinas 2009), reflecting
definitions of horizontal and vertical social capital.’

6 Expanding on the notion of sustainable flood knowledge, adaptive management and social learning point to
the capacity for drivers of successful implementation to emerge from adaptive management processes. With
the lack of transferability between sites as a common barrier to NbS operationalization, it is useful to
consider generalizable processes of collaborative relationship formation, rather than a standard set of
implementation practices, which might be creatively applied across flood-impacted contexts to facilitate the
emergence of solutions appropriate to their particular social-ecological conditions.

7 One analytical approach that engages with social processes of stakeholder coordination is seen in Haeffner
and Hellman (2020) which takes a hydrosocial approach to collaborative flood risk management by using
the theory of social geometry. Donald Black (2004), expanding on the work of Georg Simmel (1964)
develops a framework in which distance between actors is considered, being either physical distance or
metaphorical. Horizontal distance represents the degree of understanding between two actors, and the
vertical dimension indicates status. While similar to actor network theory, which has been used in many
political ecological and hydrosocial contexts, social geometry theory addresses some of the criticisms of
actor network theory by factoring in power asymmetries and degrees of relationality between actors. It is
also a solution-oriented framework, with the potential being to facilitate conflict resolution by reducing
distance between parties, which may occur through third party-intervention such as mediation, which is
explored in the case of Haeffner and Hellman’s case study.
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Networks, bridging organizations, and strategic bridging functions

Social capital, multi-scale relationships, and knowledge generation and mobilization can be
supported by various forms of multi-party collaboration. One useful concept from the
environmental governance literature is the notion of bridging organizations and strategic bridging
functions. Originating in Brown’s work on the role of NGOs in poverty alleviation in developing
countries®, the concept of bridging organizations refers to organizations, such as NGOs, that
function as spaces where multiple stakeholders and actors can relate, facilitating vertical and
horizontal collaboration, conflict resolution, trust building, learning, co-creation of knowledge,
conflict resolution, and identification of common interests and objectives (Folke et al. 2005,
Stewart & Tyler 2017, Green et al. 2015). Related to but distinct from other forms of multi-party
collaborations and informal social networks, bridging organizations are characterized by their
degree of formalization, the fact that they have personnel and resources separate from the groups
they connect, and in the high degree of interpenetration among actors (Stewart et al. 2019,
Schultz 2009, Green et al. 2015).

In reviewing multiple stakeholder collaboration studies in Asia and Africa, Reid (2004) identifies
nine strategic bridging functions: “for problem solving and transformation; to maintain the status
quo of an arrangement; to facilitate collective action; to facilitate capacity building; to increase
impact or autonomy; to gain legitimacy or resources; to mediate norms among actors; to develop
compromises; and to support activist voices in negotiations with dominant actors (Stewart et al.
2019).” Bridging organizations can also enhance adaptive capacity to change and crisis by
mobilizing knowledge and social memory. (Folke et al. 2003, Folke et al. 2005). They may also
support collaboration and learning across scales and sectors by facilitating the flow of
information, concepts, and ideas between organizations at different scales, and by providing
forums for consensus-building and other decision-making processes (Green et al. 2015). These
organizations enhance the ability of individuals and groups of actors to find effective expression
and connection within the broader social networks that constitute adaptive governance systems.

In early stages of adaptive management, bridging organizations and social networks may not be
fully developed. However, bridging functions may still be performed by individuals who work
towards initiating and orienting new management approaches. These bridging actors may later
form bridging organizations. On one hand, this formalization of an organization process is
critical to promote resilience of that system to change. On the other hand, as those organizations
develop more capacity, it may become harder to maintain their adaptive capacity and legitimacy
due to the tendency of institutions to lose their democratic processes and flexibility in order to
gain efficiency (Green et al. 2015).

& Brown L. D.(1993). Development bridging organizations and strategic management of social change.
Institute for Development Research Reports Vol. 10.3. IDR, Boston, Massachusetts, USA
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2.5.1 Hydrosocial Cycle

Moving on from the adaptive SES governance literature, this section reviews the hydrosocial
literature to identify theoretical possibilities to expand the conceptualization of the role of
collaborative relationships in flood management strategies. The hydrosocial scholarship
emphasizes the co-constitutive relationships between biophysical and social aspects of water,
which informs this study’s consideration of multi-party relationships by considering their
entanglement within a range of social and material aspects of water, flooding, and the
social-ecological complexity in which NbS projects are situated. Considering collaborative
relationships in this framing highlights the dynamic, multi-directional process through which
hydrological and social systems produce one another, requiring a more nuanced consideration of
how multi-party relationality operates with regards to barriers to project implementation, how it
is constrained or enabled, and how the linked processes of stakeholder relationship formation and
flood management may affect the broader material and social contexts in which these projects
are situated.

Flooding easily lends itself to such coupled systems frameworks such as the hydrosocial cycle; it
is a phenomenon that is biophysical in nature with a materiality situated within a particular
biophysical context defined by meteorological, hydrological, and ecological factors. But as
White pointed out in 1945,° flooding is also produced by and situated within a range of social
drivers and contexts such as watershed governance, urban planning, land use change, and other
political, cultural, and economic dynamics. According to the hydrosocial framework, water and
society mutually shape one another in three primary ways: through institutions and technology
involved in the governance and distribution of water resources, and through the active capacity
of water itself to shape social relations (Linton and Budds 2014, Caretta et al. 2021). Therefore,
given the emphasis on social benefits highlighted in many NbS contexts, increasing concerns
around equity and other social impacts of NbS, and growing recognition of the governance and
uncertainty-related challenges related to project implementation, the hydrosocial lens is a
constructive conceptual tool to engage with NbS.

While hydrosocial approaches have been applied by scholars in a range of water resource and
flood management contexts, considering the hydrosocial nature of NbS projects themselves also
provides for more informed considerations of the constraints and enablers of their
implementation, and in their function as site of emergent interventions into the social and
material processes in which they are embedded. Framing NbS projects as sites of potential
transformation (Welden et al. 2021), for example, offer the potential to mitigate flood hazard by
addressing not only biophysical dynamics of a flood-impacted site (e.g. structural solutions such
as riparian buffer zones or detention ponds) but also through generating various social drivers of

® White, G.F. (1945) Human Adjustment to Floods. A Geographical Approach to the Flood Problem in the
United States. In: Chicago, T.U.O., Ed., Research Paper No. 29, The University of Chicago, Chicago.
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resilience including community capacity building, imaginative novelty, communication
networks, collaborative research, and partnerships between communities and formal agencies.
Such assemblages of social, political, and biophysical dynamics inform not only the flows of
water through coupled social-ecological systems, but also inform flood management and flood
resilience more broadly. The hydrosocial framework also affords the analytical capacity to
identify where such social drivers are lacking, and to situate NbS projects, their roles in flood
management, and the dynamics impacting their implementation, within their broader political,
economic, and cultural contexts. In acknowledging the capacity of water to act as an active agent
that itself shapes the social dynamics through space and time, the hydrosocial lens also affords
this research the analytical capacity to consider diverse ontological expressions of knowledge.
Indigenous valences of water, for example, might not accord with positivistic, conventional
conceptualizations of water as a mere resource or material component of flood risk.

2.6 Collaborative care and environmental governance in Hawai ‘i

I draw here on the literature on Indigenous and community-based natural resource management
to inform this study’s engagement with land care and stewardship practices in Hawai’i. A 2024
special feature in Ecology & Society— “Collaborative Management, Environmental Caretaking,
and Sustainable Livelihoods -highlights three components of collaborative care: care in place,

care in power, and care in commoning (see table below)

Table from Diver et al. 2024:

Themes for Collaborative Care in Environmental Governance

Care in place - Caring for the health of our lands and water as kin, thereby caring for the health of our families.
Care in power - Unsettling dominant power structures through relational approaches that move knowledge to action.
Care in commoning - Engaging everyday practices of care to help communities create networks of solidarity and accountability.

Framing environmental governance through the lens of caretaking, reciprocal relations with land
water, and through projects of Indigenous resurgence and cultural and political
self-determination is particularly relevant to this study’s case studies, where stewardship projects
involve a broader set of place-based values including reciprocal human-environment relations
and projects of maintaining those relationships in spite of considerable political and economic
obstacles (McGregor 2002). Communities in the moku of Halele‘a, Kaua‘i, for example, are
finding innovative and adaptive ways to maintain their kuleana'’, or responsibility to care for
lands and waters, despite ongoing processes of dispossession through increasing property taxes,
targeted acquisition of kuleana lands through legal processes,' and other forms of exclusion
(Vaughan 2018; Vaughan & Ayers 2016; Vaughan et al. 2016; Andrade 2008). The collaborative

1 On kuleana: “It is the responsibility of those who have a relationship to Place, not the absentee
landowners, to care for Place.” (Winter et al. 2023).
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community response in Halele’a in response to the floods of 2018 also attests to the importance
of place-based relationships to foster resilience to flooding (Harangody et al. 2022).

More broadly, the central role biocultural restoration plays in natural resource management in
Hawai’i also highlights the capacity of community-led efforts to synergize various cultural and
scientific knowledge systems, values, and institutional frameworks to work towards linked social
and environmental management outcomes (Kamelamela 2022, Kurashima 2018, Morishige
2018, Tanigawa Lum 2023) . Therefore, considerations of nature-based flood management in
Hawai’i will necessarily require attentiveness to the role of Native Hawaiian communities,
knowledge, and practice.

Communities and cultures of the Pacific Islands, due to the islands’ small size and frequency of
natural disasters such as hurricanes, tsunami, drought, and flooding, developed social-ecological
systems designed to adapt to recover from environmental change (McMillen 2017, Winter et al.
2018). In Hawai‘i, the traditional biocultural resource management systems commonly known as
“the ahupua‘a system”, or the “the moku system,”consisted of a mosaic of nested
social-ecological zones that divided each island into a series of regions consisting of range of
land uses including forested landscapes, cultural landscapes, and marine areas (Kamakau 1961,
McMillen 2017, Winter et al 2018). Through holistic management approaches that involved
practices such as agroforestry, wetland and dryland taro production, aquaculture, and an array of
harvest and access restrictions or kapu, these complex social and ecological systems sustained
growing populations with an abundance of food, medicinal and cultural products, and freshwater
resources for more than a millennium in pre-European contact Hawai‘i (ibid).

Native Hawaiian social and ecological management systems demonstrate many of the principles
described in adaptive management and integrated watershed management. These bicultural
resource management systems (BRM) involved systems-level, adaptive processes that involved
councils of experts that made decisions based on holistic considerations of ancestral, present, and
future implications for each of the eight resource realms, which included water resources, human
needs, marine and terrestrial systems, as well as relationships with the spiritual realm (Winter et
al. 2018). Coordinated management decisions, such as rotating kapu, were often implemented
across ahupua‘a within a moku, suggesting multiple scales of governance arrangements,
knowledge sharing, and decision-making that characterizes many of the adaptive management
and governance approaches described above.

However, as is the case for many Indigenous stewardship systems, settler-colonial forms of
dispossession, land tenure regimes, and centralized governance disrupted and continue to clash
with the decentralized and holistic nature of Hawaiian stewardship practices. Despite this, local
and Indigenous community-led stewardship continues to adapt these constraints, finding creative
formal and informal means to maintain relationships of stewardship with places throughout
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Hawai‘i (Hastings et al. 2021; Kealiikanakaoleohaililani et al. 2022; McGregor 1995, 2007);
Vaughan 2018; Pascua 2017; Winter et al. 2023). These efforts are situated within a process of a
renaissance of Native Hawaiian culture, values, and practices, beginning in the 1970s, which,
along with its cultural and political significance for Native Hawaiians, has influenced
mainstream conservation efforts in Hawai‘i with place-based values such as aloha ‘aina, or
loving the land as kin (ibid).

In summary, collaborative relationships in this study are situated within historical and
contemporary Native Hawaiian stewardship practices, which are necessarily entangled in
questions of access and exclusion, community self-determination, and affective and ontological
aspects of land care that require broader acknowledgement than more positivistic and apolitical
environmental management frameworks provide.
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Chapter 3: Framework for collaborative relationships and NbS for flooding
implementation

In summary of key points from the review provided in chapter 2, this framework provides an
analytical guide to support considerations of the role of collaborative relationships in addressing
two primary themes that drive many of the implementation barriers identified in the literature:
uncertainty and coordination. It includes four primary areas of analysis.

(1) Identifying the type, orientation, scale, and function of collaborative relationships

Drawing on conceptualizations of social capital, this section provides an analytical framework to
assist in assessing the composition of the collaborative relationships operating in a particular
domain. Social capital, by its very nature, is difficult to observe and measure (Ostrom and Ahn
2011). Nevertheless, identifying social capital can be approached by considering its possible
expressions, including its type, components, orientation, dimensionality, function, and scale (see
table below).

Broadly, social capital can be organized into two (or three) fypes: structural and cognitive.
Structural social capital refers to the configuration of the connections within a network (who you
know). Cognitive social capital includes the shared systems of meaning and representation,
shared goals, vision, and culture (what you know). A third category, relational social capital,
describes the qualitative aspects of relationships between actors such as trust or respect. I
combine cognitive and relational social capital, leaving two categories: structural and cognitive.

Components refer to the specific form that is being observed as constituting social capital in a
system, such as trustworthiness, networks, and formal and informal rules and institutions.

Orientation refers to whether relationships are bonding (occurring within a group’s network,
such as within a group of actors within a particular location), or bridging (operating between
groups’ networks, often in different places, such as in bridging across a “structural hole”).

Dimensionality considers how actors are relating according to dimensions of power and levels of
organization. Horizontal relationships link actors with similar levels of power and/or
organization (such as between low-power grassroots organizations, or regional government
agencies). Vertical relationships connect across a spectrum of power and levels of (grassroots
organization linking to private landowners, government agencies, or private sector actors).

Moving on to the function of relationships: drawing on Ostrom’s framing of social capital within
a collective action framework, what collective action problem is this social capital addressing,
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and how? Typically, this involves promoting cooperation among actors through a range of
mechanisms, including through facilitating bridging functions and cross-scale linkages.

Finally, the scale at which social capital is considered: e.g. is the social capital occurring between
individuals, within a small group of actors, within a municipality, operating through patterns of
cross-scale interactions, or working at several scales simultaneously? For example, Folke et al.
articulate three scales at which adaptive capacity can be fostered: individuals play a key role in
providing leadership, trust building, vision, and meaning; relationships between individuals
generate knowledge systems, social memory, and other group dynamics; and social networks
which relate various actor groups and institutions in adaptive governance systems (2005).

(2) Identifying the role of collaborative relationships in addressing uncertainty-related
barriers including through processes of social learning and integration of various forms
of knowledge and expertise.

Sufficient social capital is required for collaborative processes of adaptive learning to take place.
This thesis conceptualizes knowledge and expertise as ongoing relational, socially-mediated
processes that involve multiple knowledge systems, the individuals and actor groups within
which forms of knowledge are situated, and the broader social relations that inform how and why
that knowledge is operationalized.

It also acknowledges the issue of knowledge “integration,” highlighting the barriers and
opportunities for synergistic relationships between forms of knowledge and expertise (such as
between Indigenous and local knowledge (ILK) and Western scientific knowledge),
understanding that there may significant ontological, epistemological, and practical discrepancies
between various management goals, practices, and the forms of knowledge that inform them. To
better consider how these forms of knowledge relate and function within particular social
contexts, the HCF conceptualizes forms of knowledge not as fixed, bounded domains, but as
inherently relational and hybrid processes mobilized by particular actors for particular goals.
This framework also suggests that considerations of social capital are integral to understanding
the dynamics of knowledge production, application, integration, etc. For example, the
identification of common values, shared visions, and trustworthiness can lead to more functional
synergistic relations between various forms of knowledge and expertise, as conceptualized by the
term sustainable flood knowledge.

Drawing from watershed management literature, this framework also highlights the potential for
the use of various planning documents such as watershed management plans, and mission or
vision statements as tools to assist in cohering diverse actors toward commonly shared visions or
outcomes, as functional tools to facilitate linkages between knowledge and implementation, and
in assisting in overcoming barriers associated with possible conflicts with well-established
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management approaches/institutions. It also stresses the importance of working toward
collaborative data and information generation and sharing systems.

(3) Identifying the role of social capital in addressing enabling coordination among watershed
actors through forms of multi-party collaboration, e.g. bridging functions and cross-scale
linkages

Sectoral, social, and spatial fragmentation present significant challenges for NbS
implementation. This principle recognizes that the implementation of nature-based flood
management requires the coordination and collaboration of various actors at multiple scales.
Cultivating and sustaining these multi-scalar relationships are best viewed as ongoing processes,
responding to ever shifting social and ecological conditions and concomitant novelty,
uncertainty, and change.

Social capital plays an integral role in enabling such processes of cooperation among various
watershed actors within and across scales. Collaborative arrangements are supported by various
forms of multi-party collaboration. The HCF articulates possible manifestation of such
collaborative arrangements by drawing on a useful concept from the environmental governance
literature.

Reid (2004) identifies nine strategic bridging functions:

for problem solving and transformation;

to maintain the status quo of an arrangement;

to facilitate collective action;

to facilitate capacity building;

to increase impact or autonomy;

to gain legitimacy or resources;

to mediate norms among actors;

to develop compromises;
- and to support activist voices in negotiations with dominant actors (Reid 2004; Stewart
etal. 2019).”

Bridging organizations can also enhance adaptive capacity to change and crisis by mobilizing
knowledge and social memory. (Folke et al. 2003, Folke et al. 2005). These organizations, and
other sources of bridging functions (such as through informal groups or even individual efforts),
enhance the ability of individuals to contribute to adaptive governance, and also of groups of
actors to find effective expression and connection within the broader social networks that
constitute adaptive governance systems.
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(4) Examining the relationship between social-ecological contexts of NbS and social capital, and
vice versa. In other words, what enables or constrains social capital, and how does social
capital act on or respond to those conditions?

This framework calls for a holistic consideration of various social, political, and ecological
dynamics in which those natural flood management projects are situated. Acknowledging the
dual nature of flood risk and flood management projects (as social and biophysical processes),
this holistic analysis investigates the role of social capital in NbS projects, in which both
conceptual and material aspects of flooding are impacted, and where existing and emerging
flood-related ideas and practices, governance arrangements, and social dynamics are conceived,
materialized, and tested.

Drawing on the narrative, textual, and ontological contributions of the hydrosocial literature, this
framework recognizes the value in rich, qualitative contextualization that is attentive to the
historical, social, political, and cultural conditions in which a project is being considered. The
adaptive governance literature offers practical management insights and helpful schemas of how
social capital functions, but often lacks rich contextualization of particular case studies. And
while adaptive frameworks elucidate the epistemological aspect of social/ecological relationships
through a strong focus on tracking feedbacks between social behaviors and environmental
outcomes, the hydrosocial literature complements this by extending the analysis to consider a
more enmeshed ontological relationship between water and social processes, while also
providing narrative and descriptive material to further enhance the contextualization of the
system.

In bringing together these theoretical and practical approaches, this framework recognizes the
capacity of collaborative relationships to influence the broader social and ecological contexts in
which NbS projects are situated, while also recognizing that those contextual conditions play a
significant role in the enabling or constraining the formation of those relationships.

30



Analytical Framework for the role of multi-party relationships in NbS implementation

Area of analysis | Description

Relationship Type, orientation, scale, and function of multi-party
composition . .

relationships
Relationships and The roles of multi-party relationships in addressing
uncertainty

uncertainty-related barriers including through processes of
social learning and integration of various forms of
knowledge and expertise

Relationships and The roles of multi-party relationships in addressing
coordination enabling coordination among watershed actors through
forms of multi-party collaboration, e.g. networks, bridging

functions, and cross-scale linkages

Social-ecological The relationship between social-ecological contexts of
context of NbS and multi-party relationships, and vice versa. In other
relationships . .

words, what enables or constrains collaborative
governance arrangements, and how do those relationships
act on or respond to those conditions?
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Chapter 4 : Case Studies

4.1 Introduction

This chapter presents two case studies in which the role of collaborative relationships in
addressing implementation barriers to nature-based flood management projects are investigated.
The case studies include two flood-impacted regions of Hawai‘i: Southwest Maui, and Halele‘a
Kaua‘i. The research question and working questions of this study derive from the framework
outlined in chapter 3:

Research Question:

How do collaborative relationships interact with implementation barriers for NbS for
flooding?

Working questions:

What role do collaborative relationships play in addressing uncertainty-related challenges to
NbS implementation: e.g. knowledge gaps, public perception issues, and collaborative
relationships between various forms of knowledge and expertise?

What role do collaborative relationships play in facilitating coordination among watershed
actors for NbS implementation: e.g. sectoral silos, cross-scale linkages, etc.?

What conditions or mechanisms support or constrain social capital in these projects?

4.2 Study Sites

I interviewed individuals involved with flood management projects'? in two flood-impacted
regions of Hawai‘i, each presenting varying social and ecological dynamics: Southwest Maui
and Halele‘a, Kaua‘i. In both places, watershed actors, including local community organizations
are working to assess, and implement alternatives to conventional gray infrastructure solutions,
including nature and place-based solutions to reduce flooding.

4.2.1 Southwest Maui

12 For convenience, the term “flood management practitioner” is used throughout this thesis to refer to
individuals in a variety of roles and capacities engaged with projects related to flood management, i.e.
wetlands restoration, rangeland management, agroforestry, planning, environmental consulting, etc.
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This case study surveys flood management projects within the approximately 50-thousand-acre
region of Southwest Maui comprising the Hapapa, Wailea, and Mo*‘oloa watersheds."* Most of
the projects included in this study are contained within the moku of Kula. Average annual
rainfall varies widely across the study area which extends from the summit of Haleakala
(elevation 10,025 ft) to the coastal regions of Kihei, Wailea, and Makena. Kihei receives an
average of 10 inches per year, while the area near the summit receives about 40 inches. As a case
study, Southwest Maui presents a dynamic set of unique social and environmental drivers of
flood risk throughout the three watersheds that consist of a largely rural landscape of forests,
agricultural and rangelands, with a rapidly developing coastal area that consists of housing, retail
businesses, vacation rentals, hotels, and other tourism-oriented industries. This ongoing
development of this urban corridor of the Kihei-Wailea-Makena coastline has resulted in the loss
of almost all of the region’s wetlands.'* Remnants of at least four loko i‘a, or fishponds, also
extend off the coast of Kihei, as well as coral reef ecosystems. In recent decades, heavy rainfall
events, in combination with upcountry landscapes heavily denuded by invasive axis deer,
produce sediment-laden stormwater, which is conveyed through the watersheds, increasingly
causing what is locally known as “mud floods,” with serious impacts on local ecosystems,
infrastructure, property, and public safety. In response to increasing flood, fire, and water quality
concerns, watershed management efforts are beginning to be mobilized. In 2017, the Kihei
community rejected the county’s initial proposed flood management plan, calling for more
ecosystem-based approaches. In response, various community-driven initiatives, ranchers,
county-level land managers, and others have proposed or implemented flood mitigation
measures, many of which may be considered “nature-based.”

4.2.2 Halele‘a, Kaua ‘i

The moku (district) of Halele‘a on the northern portion Kaua‘i consists of nine ahupua‘a
extending west from Kalihiwai to Ha‘ena. Unlike the arid leeward slopes of Haleakala, Maui,
Halele‘a experiences high rainfall and abundant freshwater resources associated with the
windward side’s orographic precipitation patterns, sourcing several perennial streams and a
navigable river. That river, Hanalei River, is 16 miles in length, supports a vast network of lo‘i
kalo (taro pond systems) which supply two thirds of all the taro grown in the state of Hawai‘i.
Relative to Southwest Maui, Halele‘a exhibits a more rural case study. Biocultural land care
practices are well-established in Halele‘a, many of which involve the active management of
freshwater and coastal resources. In 2015, Ha‘ena was designated as the state’s first
Community-Based Subsistence Fishing Area (CBSFA)'®, showcasing the community’s capacity
to develop and implement a collaborative governance arrangement to sustain ancestral

'3 Much of this site description draws on the Southwest Maui Watershed Management Plan, prepared by
Michael Reyes in 2019: https://www.mauiwatershed.org/project

4 Erickson-Kelly, Terrell. (2011). Learning from Kihei, Maui. Cumulative Impacts and Mitigation of
Wetlands. Natural Resource Conservation Service, United States Department of Agriculture.

'3 https://www.huimakaainanaomakana.org/fisheries
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stewardship practices and connections to place despite the impacts of rapid economic, social,
demographic changes (Vaughan and Ayers 2016).

Halele‘a is also one of the most flood-impacted regions of Hawai‘i, and in recent years has
experienced multiple major flood events. In April 2018, during a rain event dubbed “the rain
bomb,” Kaua‘i broke national rainfall records (one rain gage in the study area recorded 49.69
inches in a 24-hour period) leading to devastating flooding throughout Halele‘a. Despite the
catastrophic impacts of the flooding, the communities of Halele‘a have demonstrated remarkable
resilience and capacity to respond (Harangody et al. 2022). A range of Native Hawaiian and
other community-led groups and other local actors are implementing a range of strategies to
address flood risks and to foster flood resilience, including through ecosystem-based and
bioculturally-informed approaches, and a community-led visitor management program.

This study engaged with flood managers involved with projects in five of the eight ahupua‘a of
Halele‘a including Kalihiwai, Hanalei, Waipa, Wainiha, Wai‘oli, and Ha‘ena,

4.3 Methods

This research employed multiple methods: (1) participant observation in workdays (volunteer
opportunities to participate in various restoration activities), (2) observation of meetings and
other flood-related presentations (including in person attendance, zoom meetings, and recorded
presentations), and (3) semi-structured interviews and site visits with land management
practitioners. In the six-month period prior to the formal interview process, I began by meeting
and forming relationships with those whose work relates to nature-based flood management in
the two study regions, including by attending community meetings and volunteer workdays.

I then conducted semi-structured interviews with 23 land management practitioners (13 in SW
Maui, 10 in Halele‘a Kaua‘i) involved in various projects related to flooding and stormwater
management. These included ten interviewees involved non-profit organizations, four
interviewees working as environmental scientists and consultants, three interviewees working in
research and extension, three government agency workers, two interviewees working for
ranches, and one interviewee from a community association. Interviewees were identified
through an initial survey of local planning documents, community presentations, and direct
recommendation through personal and professional connections. Additional interviewees were
then identified through snowball sampling. Interviews were recorded and transcribed.
Transcriptions were then analyzed using inductive and deductive coding approaches to identify
emergent themes and subthemes pertaining to each interview question: 1) identifying current and
desired NbS in each study area, 2) describing the goals of NbS 3) identifying barriers to NbS
implementation, 4) identifying enabling processes and pathways for NbS implementation, 5)
determining the role various forms of knowledge and expertise play in NbS implementation, and
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6) determining the extent and forms of multi-party collaboration and coordination. The
observational and interview data were then analyzed according to the framework established in
chapter 3. This study followed University of Hawai‘i Institutional Review Board’s human
subjects research protocol, and kept the identities of interviewees confidential.

4.5 Findings
4.5.1 Southwest Maui

Flood management practitioners in Southwest Maui, including ranchers, community-based
organizations, and county and state actors, are advocating for, planning, and implementing a
range of nature-based strategies to address increasingly problematic flooding in the region. These
projects include: the restoration of wetlands and native forests, rangeland management practices
(including invasive axis deer management, holistic grazing, and silvopasture), riparian buffer
zones, dune restoration, gulch clearing, detention basins, and stormwater parks. However, these
projects face an array of challenges, many of which are related to complex social and ecological
dynamics which complicate the coordination of a diverse set of stakeholders distributed across a
vast area of approximately fifty thousand acres. NbS in SW Maui target two primary drivers of
flood dynamics, 1) rapidly increasing populations of invasive axis deer leading to denuded
landscapes, erosion, and sediment-laden stormwater flooding in the region. And 2) the loss,
degradation, and fragmentation of wetlands resulting from accumulated sediment and urban
development in Kihei, leading to a loss of the capacity of streams and wetlands to regulate water
quality, flow, and storage.

Flood management efforts are situated within related concerns around fire hazard reduction, as,
according to some interviewees, the impacts of overgrazing of axis deer have been exacerbated
by periods of drought and increased fire frequency, which in turn has magnified the problem of
sediment-laden stormwater flooding in downstream areas of Kihei-Wailea-Makena. This
overgrazing-fire-flood relationship requires the management of post-burn landscapes to address
subsequent flood risk dynamics. It also highlights the need to consider effective and targeted fuel
management strategies, such as sustainable cattle grazing, as part of the array of nature-based
strategies to deal with flooding. The flooding itself also presents fire risk concerns, as fire
evacuation routes in Kihei could be blocked during flood events.

Flood management projects are also situated within a diverse set of competing economic
interests, cultural values, and variable levels of coordination and fragmentation among various
stakeholders and perspectives. In summary, nature-based solutions for flooding in Southwest
Maui are best conceptualized as embedded within broader watershed management
strategies—comprising linked flooding, fire, and economic concerns— resulting in a complex set
of barriers and opportunities for implementation.
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The vast scale of the SW Maui catchment area also introduces considerable social complexity.
The social capital landscape in SW Maui is complex. Structurally, networks take on a patchy
distribution throughout the study area, with pockets of strong relationships and cooperation
evident in various organizations, restoration projects, and interorganizational connections.
However, taken as a whole, the distribution of these relationships is uneven, and there are
significant fracture points between various groups. Within the urban corridor of Kihei, for
example, groups working with wetlands are exhibiting processes of social learning, community
engagement, and public outreach regarding the recognition of wetlands and their flood-related
benefits. However, interviewees describe tensions between stakeholders with competing interests
in the region, such as between proponents of conservation and housing development.

On the other hand, upcountry interviewees described a relatively stable and productive network
of landowners implementing a range of projects facilitated by positive working relationships
with government agencies. The social capital present in this upcountry region is anchored and
enabled by a bridging organization, which provides a forum for reciprocal exchange between
actors, the development of shared vision and values, knowledge and capacity sharing, and
linkages to external sources of funding and expertise.

Interviewees describe linkages between upcountry and coastal actors as inchoate and tenuous.
Generally, the social, economic, and political dynamics operating in SW Maui establish a
somewhat volatile domain in which flood management projects and practitioners are working
towards similar goals, despite interorganizational tension and fragmentation. At the same time,
there are indications of emerging efforts to establish formal coordination strategies throughout
the region, an approach that has proven successful in another region of Maui, which could
provide sufficient connectivity between various stakeholders to coordinate the diverse interests,
forms of expertise, and levels of capacity they possess.

Spatially, nature-based flooding management efforts considered in this study can be visualized
according to three interlinked areas of focus: 1) the upcountry regions where a range of axis deer
mitigation and other rangeland management strategies are being implemented, 2) the coastal
corridor of Kihei and the wetlands restoration and other stormwater management approaches
taking place there, and 3) the ephemeral streams, or gulches, that traverse and link the upland
and coastal systems.

Next, [ will discuss nature-based flood management approaches for each of these three
categories.

Upcountry: Axis deer management, upland forest restoration, and other rangeland management
approaches
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Axis deer populations have been steadily increasing on Maui since their introduction in 1959,
with 2022 estimates ranging from 40 to 70 thousand individuals. The extensive grazing of
multiple populations of axis deer across the landscape are denuding landscapes at alarming rates.
During rain events, bare soils exposed by overgrazing leads to increased sediment transfer
throughout the watersheds, resulting in what are commonly referred to as “mud floods,” mostly
impacting the coastal urban communities of Kihei. These flash flood events carry sediment and
debris into streams and gulches, down into the coastal corridor, and into the near shore waters,
impacting coral reef ecosystems and water quality. Interviewees express various perspectives
related to the historical levels of sedimentation, but most agree that addressing the widespread
degradation of upland landscapes is an integral, if not the most important, strategy in managing
flood and water quality concerns associated with increasingly common flood events. According
to one interviewee, in addition to exposing bare soils, overgrazing by axis deer can actually
change successional vegetation dynamics, leading to a type conversion from grassland to more
woody and noxious vegetation, such as gorse (Ulex europaeus) which is palatable to neither
cattle or deer, and in some cases leaves an exposed understory which is then further disturbed by
deer trampling (leading to even more sedimentation).

I talked with land managers involved with an upcountry ranch, a key stakeholder in upcountry
land management efforts, including fire response. I also spoke with several scientists and
managers involved in a non-profit organization consisting of partnerships between ranchers and
state agencies, described to me as “a node connecting stakeholders, a clearinghouse of
information and data about dynamics of deer, drought, and flooding, and the connections that
exist between those things.” Projects related to axis deer control being planned and/or
implemented include the installation of 6-8 ft game fencing and population control methods to
limit the extent and population of the axis deer. Hundreds of miles of fencing have been
erected--with more in the works--to create deer management zones mauka to makai to limit
lateral mobility of the animals across the island. Future stages involve further dividing those
zones to make smaller management units. Fencing projects are described as extremely
expensive—in materials, labor, and time—but necessary in order to manage the impacts of axis
deer. Deer exclusion, for example, is a prerequisite to any revegetation and holistic cattle grazing
approaches.

Such approaches are proposed alongside related projects such as various approaches to riparian
buffer zones that would allow for varying levels of cattle grazing, revegetation efforts, and the
use of targeted cattle grazing'®. One proposed approach involves the use of recycled wastewater
(R1 water) for revegetation efforts which would involve a 22-acre fenced-in paddock that would
be revegetated with buffel grass, a forage which could then be used as a site to either trap and

'® One interviewee mentioned the use of a grazing practice called “holistic grazing.”
https://savory.global/wp-content/uploads/2017/02/about-holistic-planned-grazing.pdf
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cull deer, and/or as a kind of forage nursery for cattle. Other strategies include the use of mobile
slaughterhouses and hunting techniques that help streamline the logistical requirements for
culled deer to be permitted to be sold as food. The restoration of native koa forests and the
practice of silvopasture using koa and other tree species have also been implemented.

According to interviewees, projects implemented upcountry are generally facilitated by a
relatively small number of stakeholders, political and agency support, and a growing collective
agreement regarding management approaches. Collaborative relationships between ranchers and
state agencies, facilitated by a bridging organization, have addressed common barriers related to
funding, stakeholder coordination, uncertainty, and other logistical considerations. DLNR, for
example, is providing funding and incentive programs for landowners to promote fencing
installation. The bridging organization also facilitates research and other funding pathways for
landowners who otherwise might not be eligible. Nonetheless, high costs and difficulties in
acquiring fencing from the continent were described as barriers. There are also issues of
perception; residents in coastal areas such as Kihei may not fully apprehend the severity of the
axis deer situation, or the work that is being done on the ranches to address fire and downstream
flood risk. In considering Southwest Maui as a whole, this spatial and perceptual fragmentation
is noteworthy as a barrier to regional stakeholder coordination and collaboration.

Kula Kai: Wetlands Restoration in Kihei

According to interviewees, Kihei has suffered a near total loss of its wetlands to development
and land use change. Therefore, wetlands restoration efforts involve identifying and protecting
what few wetlands remain, as well as implementing active restoration, monitoring, and research,
and knowledge building. While the relatively small number and fragmented nature of the
remaining wetlands may limit the impact of their restoration, wetland restoration (and
construction) plays an important role in mitigating the impacts of flooding; wetlands function as
natural detention basins which slow down stormwater, allowing time for sediment to fall out of
solution before water is slowly discharged into nearshore waters, mitigating the negative impacts
of contaminants and sediment on coral reef ecosystems.

One of the primary themes that emerged in engaging with practitioners engaged with wetlands
restoration is the issue of whether and how wetlands are identified. Due to the ephemeral nature
of the waterways that feed into the coastal communities of Kihei, Wailea, and Makena, streams
and many wetlands only appear “wet” during rain events. This is further complicated by the 6 to
12-inch layer of sediment that has accumulated in many wetlands, which increases the distance
between the surficial aquifer and the surface of the wetlands, which in some cases, enables
encroachment of non-wetland vegetation such as kiawe.
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The political dynamics involved in wetlands identification and protection are critical to the
consideration of barriers to project implementation. Partly in response to drastic weakening of
federal wetlands protection following the Sackett vs EPA Supreme Court decision, the County of
Maui adopted Ordinance 5421 in October 2022 to establish a policy for wetlands restoration and
protection.'” This ordinance required an extensive mapping process to produce a wetlands
overlay map'®, which involved a participatory process with multiple public meetings to gain
stakeholder input. The resulting overlay districts will be subject to greater regulatory review
before landowners can gain permitting for any sort of development on their property.

Such restrictions come at a time when there is a pressing need for more housing on Maui, a
concern exacerbated by the 2023 wildfires in Lahaina and Kula. Many of the remaining locations
targeted for housing development are in Kihei, where conservation-minded organizations are
working to have many remaining undeveloped parcels recognized as wetlands. These competing
interests are rooted in a complex social and environmental history; the modern-day development
of Kihei occurred before there was adequate legal recognition or protection of wetlands, resulting
in an almost total loss of the wetlands constituting the coastal floodplain that is now home to a
rapidly urbanizing corridor. And the existing wetlands that do remain do not, in many cases,
seem to match conventional descriptions of wetlands, as described above. Therefore, discursive,
procedural, and economic challenges related to wetland identification and efforts to balance their
protection are often posed against addressing the housing needs of the community or
development more broadly.

Wetlands restoration efforts in Kihei differ in important ways than management taking place
upcountry. Projects are being implemented on smaller sites that are spatially disconnected, and
situated within a dense urban mosaic consisting of multiple property owners, hotels, condos,
roads, and so on. The three projects that I engaged with all utilize volunteers as part of
educational programs and community-engaged restoration work, and therefore are much more
embedded within the general public than the projects mauka. All of the wetlands restoration
projects draw on Native Hawaiian principles and practices. These include methods such as the
use of kilo, which refers to a quality of embodied attunement and observation with natural
phenomena over time. Lastly, in addition to the competing interests characterized by the
wetlands conservation versus private property/development dilemma, interviewees described
instances of competition and disagreement among practitioners in terms of access to restoration
sites, funding, and methods of restoration. These dynamics will be further elaborated below.

Gulches: Linking Mauka to Makai

17 https://www.mauicounty.gov/2724/Wetlands-Restoration-and-Protection-Proj
18

https://www.mauicounty.gov/DocumentCenter/View/147798/Notes-on-Maui-Wetland-Overlay-Map_June-2
024
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One barrier expressed by interviewees deals with public perception of the streams in Southwest
Maui. Due to the ephemeral nature of the streams, and the relatively low levels of precipitation in
the region, the streams are often dry, and therefore often go unrecognized by the general public.
According to one interviewee, this general lack of recognition of the importance of ephemeral
streams in Hawai‘i extends into some conservation and county spaces, resulting in a lack of
management efforts of these systems by government agencies and conservation groups alike.

This lack of recognition also contributes to uncertainty regarding the responsibility to maintain
stream channels. State and county rules maintain that it is primarily the responsibility of
landowners to maintain the stream channels on their property. However, property owners may
not recognize the section of dry stream bed on the property as a stream. In a related concern, one
interviewee explains that there are also no laws preventing development in the gulches, and a
prominent developer has expressed interest in building within one of the gulches most impacted
by flooding.

Therefore the general lack of public and institutional recognition of ephemeral streams (and until
recently their associated wetland systems) poses significant challenges for efforts to maintain or
conserve them. These barriers are compounded by the fact that these streams often extend
through various properties, introducing the problem of coordination among various landowners,
and also the basic issue of access, liability, etc. However, there are at least two projects being
implemented that directly address gulch management. The first involves the using recycled
wastewater (R1) as irrigation to establish a riparian buffer zone using native plants at Keokea
Gulch. The Keokea Gulch Riparian Corridor Rehabilitation Project'® uses plantings and deer
fencing to protect 7.4 acres of the riparian corridor. This is a relatively small section, but the
multi-stakeholder project is an important pilot project, showcasing what could possibly be
implemented at a landscape scale using R1 water.?’ The other project involves removing
accumulated sediment from a portion of Kiilanihako‘i Gulch in North Kihei, one of the primary
conveyors of stormwater and sediment. In some places, 10 feet of sediment has accumulated. As
designated in a bill passed by Maui County Council in April 2024, the U.S. Department of
Agriculture’s Natural Resources Conservation Service will be carrying out the sediment removal
project. A related project is being envisioned for farther up mauka along Kiilanihako‘i Gulch,
where a bridging organization has received a grant to conduct site assessment and begin
designing a detention basin, which, according to one interviewee involved, would incorporate a
nature-based design that leverages existing ecological features of the site to enhance stormwater
storage capacity and its controlled release.

Collaborative Relationships and NbS implementation

% https://www.mauiwatershed.org/keokeariparianrehabilitation

2 Finding uses for recycled wastewater (R1 water) is critical, as the County of Maui is currently injecting

millions of gallons of wastewater via underground injection wells, which has been ruled against in a 2020
reme Court decision.
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https://www.supremecourt.gov/opinions/19pdf/18-260_5i36.pdf
https://www.supremecourt.gov/opinions/19pdf/18-260_5i36.pdf

The complex social-ecological contexts of flood management projects, from the high elevation
conservation areas to coastal restoration projects, provide a backdrop in which collaborative
relationships in SW Maui exhibit variable success in cohering across considerable spatial and
social fragmentation. This case study reveals several dimensions of these multi-party
relationships and their interactions with project implementation barriers, including those related
to uncertainty and coordination. With regards to uncertainty, components of collaborative
relationships such as structural connections, trust, and shared understandings play a critical role
in determining how various forms of knowledge and expertise are produced, operationalized, and
contested. These forms of social capital are also integral to considerations of stakeholder
coordination, as is evidenced in examples of variable levels of stakeholder collaboration. Finally,
while the historical and ongoing political and economic dynamics have certainly contributed to
challenges regarding productive relationship formation, there is solid evidence indicating strong
pockets of collaborative relationships among certain projects and regions, and evidence of
increasingly shared culture and meaning with regards to perceptions of flooding and flood
response strategies. Furthermore, this case study highlights the emergence of conflict as
stakeholder relationships expand beyond more localized scales. This suggests that contention and
disagreement, through legal action or activism, for example, may be an important and functional
form of relationality when considered within broader processes of upscaling social capital and
relationship formation.

Uncertainty: The role of collaborative relationships in addressing perception-based challenges

One of the most salient themes regarding uncertainty-related barriers in SW Maui relates to
dynamics around perception. In terms of cognitive social capital, the public’s general lack of
recognition of wetlands as wetlands, or of the ephemeral streams as streams indicates a lack of a
shared understanding or cognitive framework that would support the restoration of those
systems. The streams and wetlands of Southwest Maui do not always appear wet due to the
ephemeral nature of the streams and the levels of accumulated sediment. This leads to a general
lack of recognition of the region’s streams and wetlands, which complicates efforts to advocate
for their identification, restoration, and management. The issue of misperception is coupled with
the related issue of a lack of data regarding various elements of flooding such as precipitation,
stream flow, water quality, etc. Therefore, central to the work of many practitioners involved
with flood management is the project of building the knowledge-base and cognitive social capital
through processes of knowledge production, public outreach, and education.

Lack of recognition of wetlands and their function in managing stormwater is demonstrated in
the following quote by an interviewee:
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“You see the berms of mud right there? Every time it floods, the county pushes all the
mud into this wetland, because they don't recognize it, and they dont see the value of it.
So it is now, according to public parks, six feet above the grade of the road. And so the
water doesn't go in the wetland anymore. It comes out here on the road. This is one of the
worst impacted areas. And I think this might be where people had to get helicoptered out

this morning. '

Two things are evidenced here: first, the county efforts to ‘clean up’ the mud after a flood event
occur so quickly that the impacts of the reality of flood dynamics are obscured from residents
and visitors; and second, the mud is pushed into a wetlands area, indicating a lack of
understanding or value of the wetland ecology, and further compromising its capacity to function
as a wetland.

This lack of clarity regarding the perceptions of wetlands also carries over into concerns
regarding the wetlands mapping project carried out by the county. One interviewee expressed
that an early version of the overlay map was a map “designed to not identify wetlands.” Another
interviewee expressed concern that the map does not recognize the role of springs (punawai) in
wetlands identification:

“But we know it's a wetland, right? We've seen it, and we've been advocating for it to be called a
wetlands for all this time; The thing is, like I told you, they don't count a punawai, which is the
underground water.”

Public outreach regarding flood management efforts may also be complicated by a lack of
perception of the spatial relationship between upcountry and the coastal corridor. One
interviewee suggests that this lack of understanding might be due to the fact that in order to drive
upcountry, one must take highways out of Kihei before looping around through central Maui up
into upcountry, leading to a failure to register the spatial connection.

Similarly, interviewees involved in management of upcountry rangelands describes a perceptual
disconnect between upcountry ecological impacts driven by axis deer, the efforts to mitigate
those impacts, and their relationship to coastal flooding:

“A big part of it is making sure that the urban communities understand that the large
landowners are aware of and are trying to remedy the situation as much as any other
stakeholder. A lot of times I think people within the urban corridor, maybe for a lack of
understanding, criticize the ranches. I hear a lot of times, ‘They don't run their ranches
right. And it's not just the deer, they're overgrazing with their own cattle.” And talking to
the ranches, they've minimized their herds because they can't sustain previous herd sizes

21 https://mauinow.com/2024/01/16/maui-fire-personnel-rescue-drivers-from-floodwaters-in-south-maui/
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because of how much forage has been lost to deer damage. They can't sustain herds that
they used to have in the past, and they are very much into rotational grazing, and that
sort of thing. Everybody sees these dry denuded landscapes. But unfortunately, they're not
seeing these massive herds of deer because they're standing at the periphery, at the
highway, and so they're not able to see just how big these herds of deer are. There's an
outreach component to everything, for everybody to understand it's going to take a lot of
time. It's going to take a lot of fencing, which is $30 a linear foot. It's exorbitantly
expensive and just a lot of time to fence off these large tracts of land, get all the deer out,

’

and then allow for the grass to revegetate these areas.’

As the examples above demonstrate, a lack of cognitive capital (in this case, shared meaning and
understanding) complicates efforts to protect, and restore wetlands and streams. These examples
suggest that ambiguity of perception complicates further cognitive social capital formation (a
lack of perception of wetlands and streams prevents further development of shared values, goals,
visions, interpersonal trust, etc.). But it also demonstrates the inverse: in a domain characterized
by social and spatial fragmentation, lack of shared understandings and values may itself
contribute to ambiguous perceptions, say, of the presence of wetlands or of mauka to makai
connections.

Interviewees also describe ways collaborative relationships are being generated, and thereby
constructively influencing flood perceptions. A critical component of addressing flooding
through nature-based approaches involves education and working toward building shared
understandings across scales. The issue of coordination across scale will be covered in the
following section. But at a more localized level in Kihei, practitioners describe multiple efforts to
better understand flood dynamics, restoration approaches, and strategies for public outreach and
engagement. All the wetlands restoration projects I encountered are engaged with processes of
adaptive knowledge production and learning. The projects also host volunteer workdays where
community members, including students from local schools, learn about wetlands and wetlands
restoration approaches through hands-on participation in those efforts. Citizen science programs
and social media engagement were also described as generating knowledge and awareness of
wetlands and their benefits. A self-guided wetlands tour* at Waipuilani Beach Reserve, for
example, uses signs posted throughout various wetland sites that encourages users to locate and
identify local wetland vegetation and bird species, fishponds, and other features. According to an
interviewee involved in wetlands restoration, these efforts to increase public perception and
recognition of wetlands and their benefits in Kihei are having a noticeable effect; messaging
released by county officials in response to recent flood events from county sources acknowledge
the historical conditions of Kihei as wetlands®, signaling a shift resulting from the impact of
cognitive social capital production on collective perceptions and imaginaries of wetlands.

22 https://rootedkmka.com/wetlands-treasure-hunt
2 https://www.facebook.com/countyofmaui/videos/915617654073278/
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Collaborative relationships and local flood knowledge

A primary theme that emerged in speaking with interviewees involved with both upcountry and
coastal management efforts was the depth and value of local, place-based knowledge various
practitioners possess, and the central role this knowledge plays in motivating and informing
project implementation. Much of this knowledge, even when informed by more conventional
scientific studies or approaches, derives from close observation of a place or landscape through
time. In fact, this observational knowledge is in many cases the primary source of available
“data”, such as in recalling changes in flood dynamics in Kihei, or in evaluating changes in the
impacts of axis deer on rangelands. This local knowledge is not described as a fixed set of facts,
but as a dynamic process of understanding that is actively produced through ongoing methods of
observation, sustained relationships with place, and information sharing. Local knowledge was
described in terms of ‘aina-based, traditional knowledge, such as through the practice of kilo, or
drawing on memories and ‘ike kupuna; and also in terms of other methods of place-based
knowledge, such as through the use of monitoring wells, observing post-fire ecological
succession dynamics, or identifying the presence or distribution of wetland plant and animal
species.

For example, one wetlands restoration practitioner describes how his restoration methods have
evolved over time, as he has learned to “pay attention” to the site to inform their methods and
understanding of place. He also describes how his relationships with others with long-standing
relationships to the area inform his approach:

“When I talk to my aunties and uncles in these areas they will tell me things about these
areas, like, ‘Waiohuli, that'’s where everyone used to fo get the loli, or this type or limu
lipoa, from all over Maui to gather limu lipoa over there’ So we think in our heads, how
come not just anywhere, how come they come to this place for limu lipoa? What that tells
me is that every space is unique and should never be generalized. What we doing at
Waiohuli Kai is finding all those pieces. We first went in trying to plant this, plant this,
shoreline plants, plant this there, stick em one native. Then we started to realize through
time, thats not what Waiohuli like... Waiohuli like ‘akulikuli , Waiohuli like kipukai,
Waiohuli like ‘ae’ae , because those are things Waiohuli continually shows us. Even
though we were quick to plant things in front of it and kind of not pay attention. Through
the years we decided to pay attention, we allow Waiohuli to show us what Waiohuli really
is. ’-Wetlands Restoration Practitioner, “Sea Talk: Connecting Wetlands Mo'olelo &
Restoration, 6/18/24."%

24 o Sea Talk: Connecting Wetlands Mo'olelo & Restoration
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Native Hawaiian knowledge and methods are referred to by various interviewees in multiple
contexts. Many restoration projects, including all of the wetlands projects studied, describe their
projects as incorporating at least some elements of traditional Hawaiian knowledge and
practices. One wetlands restoration project centers restoration and education work in the practice
of kilo, using long-term observation of plant, animal, water, and sediment dynamics, and
embodied connection to place to guide restoration efforts. The sharing of mo‘olelo, or
place-based stories, the cultivation of culturally important plant species, and observing various
forms of cultural protocol were observed in many community-based restoration projects.

In many cases, there is a clear link between knowledge and social capital in the form of shared
goals and values enabled by relationships between practitioners and their connections to the
broader community. However, there are also instances which suggest a more contentious
dynamic characterizing relationships between groups, seemingly fracturing along lines of various
forms of knowledge. There is some degree of discord among some interviewees regarding the
authenticity of local knowledge. One interviewee uses the term “google ‘ike” to suggest the way
some groups may be utilizing superficial references to Native Hawaiian approaches in a
performative way, critiquing that “groups are not culturally-led, culturally-rooted.” Another
interviewee expresses concern regarding what they perceive as a potentially counterproductive
tension between various perspectives on the role of sediment in the coastal systems of North
Kihei, highlighting some degree of discord between forms of knowledge.

In summary, while there are considerable efforts being made to work toward productive
synergies between various forms of knowledge and expertise (including Native Hawaiian
knowledge), contextual and social constraints on collaborative relationships complicate how
such forms of knowledge are perceived, produced, and applied. In the “contentious” social
landscape of Kihei, which in terms of adaptive governance could be referred to as a volatile
interorganizational domain, organizations demonstrate strong bonding social capital at more
localized scales, but there are, in some cases, a lack of horizontal connectivity between groups.
And, notably, this fragmentation is described, at least in part, in terms of knowledge, its
authenticity, or its ability to find meaningful traction in a contentious social environment. In the
relatively stable social domain upcountry, adaptive forms of knowledge production and
application are more easily implemented. The established relationships between upcountry
stakeholders benefit from and facilitate the generation of shared goals, values, meaning, and
trust, which facilitate iterative processes of experimentation, evaluation, and further
implementation. As the next section will expand upon, these contrasting relational domains, and
the degree of connectivity or fragmentation between them, are critical not only to questions of
perception, knowledge, and expertise, but also to the overall effectiveness and feasibility of
nature-based flood management strategies throughout the catchment areas.
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Collaborative relationships and stakeholder coordination
“Our biggest challenge is the inability to scale up” —Interviewee

Many interviewees in Southwest Maui describe a central predicament to the problem of
addressing flooding as the necessity to address flood management at the desired scale: i.e. the
scale of multiple watersheds, from the upcountry forests and rangelands to coastal wetlands,
dune systems, and nearshore waters. Achieving flood management goals at this scale is a classic
collective action problem, requiring the coordination of multiple actors as they contend with an
array of logistical, economic, political, and social challenges, in combination, and at multiple
scales of interaction. While the problem is not currently being addressed at scale, there is a
growing understanding among various land managers that a full system approach is required:

“Thats the problem with South Maui, we are trying to do all the flood mitigation at the
end of the hose pipe. All these efforts are sandwiched between highway and ocean. We
need a treatment train solution; you can't do it all at the bottom. We need to restore the

’

ahupua ‘a system basically, manage mauka to makai.’
Competing interests.: housing, property, and conservation

“Especially now after the wildfires, we need housing. And these areas [wetlands] are the last
places where we can build housing. ”-Interviewee

As described in the previous section, Kihei consists of a dense configuration of multiple
landowners, conservation practitioners, private interests, residents, and other stakeholders. This
complex set of relationships between organizations, restoration projects, neighborhood boards,
property owners, and county agencies is characterized by a diverse range of interests. According
to interviewees, competition for land for housing development is one of the primary barriers for
wetlands restoration in Kihei. Affordable housing is a salient issue for communities throughout
Hawai‘i, and Maui is no exception, with existing housing shortages exacerbated by the 2023
wildfires. In a zoom meeting regarding the county’s wetland mapping project, one owner of a
parcel that would potentially be designated as wetlands by the county’s wetland overlay map,
expressed his intention to build affordable housing for local families on his parcel. He described
the parcel as having three walls around it, no runoff, and surrounded by completely developed
areas with streets and housing all the way around it. As he expressed his frustration at the
financial losses he will suffer as a result of his proposed development being vetoed, he reported
that he has received death threats.

Another incident demonstrates tense relationships between landowners and wetlands
conservation groups. An interviewee describes a wetlands site located in front of a condominium
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building where residents would dig out the sand berm during flood events, draining the wetlands
into the ocean. The residents were protecting their own property from accumulated stormwater
rather than acknowledging the site as a wetland. In this case, engagement of homeowners in
protecting their property worked against wetland restoration efforts. In the words of one
interviewee:

“This right here, is a sand dune, a sand plug. And people from these condos..., they
believe that they do good by opening up this dune whenever it floods here. I don't know
why they think that is good, but they have done it a lot of times, and only recently have
they been called out for it. And it's because they think they don't like it [flood water] to be
over here. But if you're studying wetlands, you know that we want it to do that, right? We
want it to come and sit and go down into the ground, and then it will come out into the
ocean as clean water underneath.”

Another interviewee explained,

“They [condo owners] just think they're protecting the property. So there you have a
conflict. And it's kind of an extreme example of the bigger dynamic that's going on with
the county s support of further development, conflict between the protected property and
protecting the environment.”

Competition and other dynamics among conservation groups and stakeholders

As described previously, interviewees also described competitive dynamics between various
conservation organizations working in Kihei, primarily regarding competition for funding and
access to restoration sites. One interviewee described a broader competition dynamic between
organizations involved in marine conservation those working in terrestrial conservation
throughout Maui, claiming that marine organizations garnered more attention and therefore
resources. Competition for funding opportunities and restoration sites was also described in the
context of wetlands restoration projects in Kihei. These competitive dynamics hinder efforts to
address processes of data collection and knowledge formation, as described previously.

Relationships between conversation groups and landowners were also described by interviewees.
One interviewee described a case in which various conservation practitioners working in Kihei
were reluctant to support a sediment quantification study upcountry, fearing that such a study
might jeopardize future partnership opportunities with upcountry landowners. Another
interviewee described strained relations in some cases between upcountry and coastal actors,
explaining some ranchers are understandably reluctant to partner with conservation groups, some
of whom have been critical of the ranchers for decades. Strained relationships between
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landowners and wetlands restoration efforts were also described as a barrier to sustaining access
to restoration sites.

Lack of trust and public outreach

Strained relations were also described between the county and the Kihei community. For
example, according to one interviewee, the fear of community backlash to proposed projects may
have resulted in a reluctance of the county or hired consultants to implement collaborative
processes with communities. However, the lack of outreach to landowners, Native Hawaiian
communities, or watershed actors was also reported cause for problems in other contexts. One
wetlands restoration project was reported to have failed to proceed due to inadequate
consultation with the Native Hawaiian community. In a separate instance, another interviewee
involved in wetlands restoration reported that their project lost access to a particular site in part
due to poor outreach to the landowners.

Evidence of established and emerging social capital

“A lot of what we do is trying to get different parties to come to an understanding or to become
educated about what other people think to be important and what their efforts are to try to
change things for the better.” -Interviewee

As has been described, upcountry actors generally exhibit more coordination and collaboration
than their counterparts in Kihei. These upcountry partnerships are in part facilitated by a
relatively smaller number of stakeholders and landowners, and the bridging functions provided
by a bridging organization that has been instrumental in formalizing relationships and pathways
for partnerships with government agencies and funding opportunities. However, broader
coordination efforts throughout the Southwest Maui region are emerging, including through the
convening of a working group that includes a range of stakeholders working throughout the
region.

The role of bridging organizations

Upcountry stakeholders report significant benefits from the coordination that has been facilitated
through a bridging organization which has facilitated collaborative relationships between
ranchers, state and federal agencies, and the county. As for the coastal region, community
engagement and public outreach are mediated through a wetlands restoration organization and a
community association: both function as sources of and forums for the exchange of information,
with the latter playing an important role in educating the community about connections between
upcountry management, fire, and flood risks. While coordination and collaboration were
described to some extent among wetland restoration projects, some of those relationships are
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strained by the contentious political and economic climate of Kihei. The community association
is also limited in its scope, as it has experienced difficulty in getting community members to join,
a dynamic one interviewee attributed to the lack of political engagement in Kihei more generally.

The capacity for individuals to provide bridging functions was also described. One county
employee, for example, was described as playing a key role in liaising between the county and
land managers and other restoration practitioners.

Conclusion

Based on this study, upcountry stakeholders in Southwest Maui demonstrate relatively functional
levels of collaboration, and benefit from positive working relationships with federal, state, and
county actors. These relationships are facilitated through a bridging organization, and by the fact
that there are relatively few landowners and partners involved. This bridging organization,
addresses many of the common barriers to NbS implementation by providing many strategic
bridging functions: helping landowners gain access to funding opportunities they may otherwise
not be eligible for, to facilitate research, data collection/sharing, and education, and to provide a
space for problem solving and relationship building. Therefore, within the upcountry region,
collaborative relationships are characterized by a relatively simple structural network of
relationships between actors, clearly defined management goals, and shared interests. Strong
horizontal linkages facilitate collaboration between the relatively few landowners, and strong
vertical linkages promote connections to government agencies. There is also evidence of
emerging bridging social capital, as upcountry managers intend to share an understanding of
their linked flood, drought, and fire management efforts with the coastal communities. However,
due to a range of perceptual, political, and spatial dynamics described previously, that bridge
remains in early stages of realization.

Another type of bridging organization anchored in the coastal region has also contributed to the
development of that bridge with upcountry actors. Representatives from the upcountry
organization have presented in the Kihei-based organization, sharing about the connections
between mauka and makai flood dynamics, and about the restoration efforts taking place. This
suggests that linkages between bridging organizations may serve critical roles in the project of
cross-scale linkages and social capital formation in domains where contextual variables
complicate more emergent forms of network growth.

The wetlands and coastal restoration projects in Kihei depict a contrasting picture of social
capital, with distinct nodes of localized processes of local knowledge generation, participatory
relationships with local community members, and successful social media community
engagement, all gradually shifting collective discourse of Kihei towards a recognition of its
wetland origins and of the flood mitigation benefits of wetlands. However, the social, political,
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and economic relations of the area hinder, in many but not all cases, cooperation among a dense
configuration of stakeholders in the area. Notably, this fracturing is framed, at least in part,
around conflicting ideas regarding sediment dynamics in the system. These tensions are
exacerbated by the complexity of the contextual variables at play, including competition for
funding opportunities, restoration sites, and historical and ongoing processes of demographic and
economic changes in the region. This suggests that insufficient levels of social capital (such
established relationships or trust, shared goals, and orienting values) complicate collaborative
processes of local knowledge production and sharing.

Mistrust, competing interests, and social and spatial fragmentation among various actors,
including county agencies, further complicates the formation of collaborative relationships
beyond more localized scales. There is clear evidence of strong collaborative dynamics at work
in each of the wetland restoration projects I engaged with, each reporting successful examples of
community engagement. But the lack of horizontal linkages among key actors in Kihei (such as
between developers and restoration advocates) appears to preclude the scaling up of those
relationships, especially in the structural sense. Cognitive social capital, on the other hand,
provides an alternative pathway that provides meaningful opportunities for formation of
collaborative relationships. This is evidenced in the increasing perceptions of mauka to makai
connections with regards to flooding and fire risk management, and in the growing recognition
of Kihei’s wetland ecosystems, both facilitated at the discursive level through social media, news
media, websites, and public presentations. The development of these cognitive forms of social
capital perhaps plays an integral role in catalyzing the scaling up of collaborative relationships
between actors.

How this development will play out is yet to be seen. Taken as a whole, however, it is evident
that there are sincere efforts by all actors I engaged with to work towards the restoration and
ongoing stewardship of the watersheds of Southwest Maui, especially as the increasingly
problematic flooding and fire risk concerns serve as an orienting crisis around which a common
ground may be found. These common values and goals are likely to serve the current project of
further coordination, especially as these efforts continue to be facilitated through bridging
organizations and connections between them.

4.5.2 Halele‘a, Kaua ‘i

Relative to the first case study, Southwest Maui, flood management efforts in the moku of
Halele‘a on the north shore of Kaua‘i are characterized by more developed stages of community
cohesion and coordination. In the aftermath of catastrophic flooding that took place in 2018,
various local community-based organizations joined forces to address challenges to flood risk
management, including through securing flood mitigation funding as partners rather than
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separate, competing entities. This collaborative approach, while not without challenges, was
facilitated by the involvement of various organizations, strong community leadership, and shared
values rooted in trust and place-based relationships. However, interviewees engaged with various
aspects of flood management in Halele‘a reported multiple barriers to the implementation of
flood management efforts. Perhaps most salient of these barriers are the demographic and
economic changes in the area; economic pressures related to an influx of wealthy landowners,
ongoing pressures resulting from tourism activities, and the loss of local housing options
resulting from an increase in vacation rentals have driven out some longtime residents and
community leaders, negatively impacted community cohesion and resilience.

There are also challenges related to the biophysical constraints of the region. Recent modeling,
for instance, determined that many nature-based approaches, along with other conventional
approaches such as river dredging or detention basins, may have minimal impact on flooding
because the lower reaches of the Hanalei and Wai‘oli rivers are tidally controlled.” Despite this,
groups are continuing to consider and implement a range of management strategies, including
stream restoration and bank stabilization, clearing of hau bush, detention ponds, and managing
invasive species such as ablizia (Falcataria moluccana), and forest upland revegetation and
erosion control measures. While the impact of such projects may be constrained by the tidal
influence on the streams, nature-based projects are still being implemented with various flood
management goals, including minimizing flooding impacts and expanding the time window for
ingress/egress to and from Hanalei during flooding events. These flood management approaches
are situated within a broader flood resilience strategy that includes a community-led visitor
management system, which has significantly reduced impacts of tourism on the area.

Regarding collaborative relationships, local communities, many of which include lineal
descendants of the region, share a long history of coming together to confront challenges,
including multiple waves of dispossession, ongoing impacts of tourism on social and ecological
integrity of the area, flooding events, and economic and demographic changes which have
strained the ability of local residents to continue living in the region. Two particularly relevant
examples of the community’s capacity for collaborative governance in recent years are evidenced
in the Ha‘ena community’s efforts to establish the state’s first Community-Based Sustainable
Fisheries Management Area (CBSFA) in 2015 *° and the visitor management system
implemented after the 2018 floods through a partnership with DLNR and Hui Maka‘ainana o
Makana and the Hanalei Initiative.?’

Despite Halelea’s rich history of community partnerships and environmental stewardship, the
2018 floods forced even greater levels of coordination and cooperation among various
individuals and organizations within the community. A bridging organization, The Hanalei

% https://www.hanaleiwatershedhui.org/flood-study
% https://dInr.hawaii.gov/dar/regulated-areas/haena-community-based-subsistence-fishing-area/
?7 https://dInr.hawaii.gov/wp-content/uploads/2023/06/Haena-State-Park-Case-Study.pdf
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Initiative, played an integral role in facilitating collaborative relationships to foster resilience to
future flooding events through enhancing coordination and the sharing of knowledge and
capacity among groups engaged in flood-management efforts. Collaborative relationships
between a range of actors including community members, scientists, and government agencies
have also been enabled by strong community advocacy, shared visions and stewardship values,
respected leadership, and strong linkages among organizations.

Despite the success of these efforts, the broader process economic enclosure and displacement of
local residents by an influx of wealthy newcomers, present throughout Hawai‘i, but especially
magnified in this particular region of Kaua‘i, threatens the social cohesion, place-based values,
and the livelihoods and homes of the very people that constitute the community’s rich social
fabric. Halele‘a is therefore a testament to the capacity of collaborative relationships to mobilize
in response to crisis, and a cautionary tale of the vulnerability of those relationships in the
context of economic and demographic transformation.

Uncertainty: knowledge, information, and perception

“We 're seeing events we 've never seen before. That'’s a huge challenge because there's no
familiarity with what to expect. There's no certainty that what you’re doing will actually work, so
you know nothing to help inform decisions.” — Interviewee

Interviewees describe several sources of uncertainty that complicate flood management efforts,
including climate change (changing precipitation patterns, rising sea levels, potentially more
extreme storm events), not having enough stream gages or the resources or expertise to operate
gages, the variable nature of stream dynamics, a loss of knowledge resulting from the loss of
community members due to economic pressures, and difficulties managing the diversity or
perceptions and opinions of various community members vis-a-vis flood management. However,
interviewees also describe collaborative strategies being used to respond to uncertainty-related
challenges, including through formal and informal research and experimentation, drawing on
place-based Indigenous Hawaiian knowledge and practice, knowledge and capacity sharing
between organizations, and leveraging beneficial relationships between community members and
government agencies.

Local knowledge: diverse ways to build understanding of flood management
Interviewees describe various forms of research and knowledge production being conducted in

order to better understand flood management strategies. One of the most salient examples of
flood management research is the Hanalei Watershed Flood Mitigation Study.*® According to this

2 https://www.facebook.com/countyofmaui/videos/915617654073278/
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study, due to the tidal influence on the region’s stream dynamics, many of the commonly
considered interventions, such as detention basins, hau bush removal, or river dredging, would
be largely ineffectual.

Other research-related and experimental projects taking place through Halele‘a related to flood
management include a project that focused on identification and removal of high-hazard albizia
trees in Kalihiwai, and various streambank stabilization sites that are experimenting with native
vegetation to understand best practices for planting in areas recently cleared of hau bush.

Several interviewees describe consulting with ‘ike Hawai‘i and ‘ike kupuna (knowledge and
expertise of elder residents of Halele‘a) to better understand the historical ecological and
hydrological dynamics of the areas currently being managed.

)

“Knowing the past informs what could be.’

Interviewees also describe drawing on traditional methods of knowledge production and
application such as kilo, the art of observation of natural phenomena such as precipitation
patterns and movements of water. Local knowledge is also described in terms of experiential
knowledge of place rooted in one’s sustained connection to place over time, and in recognizing
the expertise operating in existing community-based management efforts. Importantly, this
includes not only knowledge as a fixed set of information and practices per se, but the processes
through which understanding is actively being produced over time and in different local contexts.
Local knowledge in all forms was described as being compromised by changes in demographics
of the region, as local community residents struggle to remain in Halele‘a due to economic
pressures. Local knowledge and expertise is also increasingly recognized as an integral
component of flood management approaches by government agency actors, in part due to the
community's demonstrated stewardship capacities and their demands to center local, place-based
approaches over projects imported from outside of the community.

One interviewee, a hydrologist working in the region, describes how Native Hawaiian
knowledge and practice informs current approaches to watershed management:

“I think we all owe the Hawaiians a lot of respect for figuring that out [water
management] way back when. And to try to incorporate as much as we can from the old
ahupua ‘a system, not just in terms of the way that the land was divided up, but the way
that the land was managed in terms of having a konohiki on site who knew the place
intimately and made those decisions. I mean, that's also something that's still kind of
being done to this day. There's no technical konohiki, but it's kind of a konohiki by
committee and talking with kupunas, you know, but it's still just the decision making
about the local resources is being made at the local level.”
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According to one interviewee, local approaches to flood management are increasingly
recognized by the county, in large part because communities are demanding it:

“There s more consultation, because people are demanding it.”

However, barriers to the integration of local knowledge were also reported in the interviews. One
interviewee reports that their local flood knowledge was disregarded by agency engineers:

“I think they [state engineers] still need to be convinced about the value of local
knowledge. For example, DLNR hired an engineering firm to come and do the study to
build the diversion weir, and I talked with the engineer. I offered him some videos I had of
flood events to get them to understand how fast the water was moving downstream.
Where I live, the water moves really fast. So, I tried to share this information with
engineers, and they had no interest. They had no interest in local knowledge, which was
really frustrating. And sure enough, soon after it was built, there was damage to it, and
then in the 2018 flood it was pretty much gone. $2.5 million down the drain. And, you
know, just because they wouldn't listen, I mean, I had the guy, their expert tell me that,
the type of grass that they're putting on the berm will grow and it will hold the soil that
they brought up. They had brought in all these huge boulders to build up the weir. I knew
that they were going to be ripped off and moved. ['ve seen huge boulders come down and
down the river and stuff. I mean, I hear them during flood events, moving around. No,
they didn't listen.”

One Halele‘a resident describes ways historical and embodied lineages of cultural heritage and
community identity persist and inform present-day conservation and land care practices:

“Conservation and preservation is innate in our DNA. For our people, it’s not a new
concept. From the beginnings of time in Ha'ena, we have stories of things like
Pohaku-o-Kane. We have a Pohaku-o-Kane, and it sits and watches above us. The story
says when he rolled here from Kahiki and his sister, and depending on who you hear the
story from, there s two rocks, or there's three rocks, but the story is the same. They came
to protect Ha'ena. One watches the ocean, one watches the land, as far as they could see.
And they say, as long as those two rocks, or three rocks, are there, the ocean will be
protected, and the land, as far as you can see, will be protected_[...] Conservation is
innate. It's a part of our history. So when assignments come like what to do about
tourists? What to do about that? Who, where we can park, the assignment is clear. It's
been in our DNA all along. Ifit's not in the interest of conservation, good luck getting it

passed us.””

 https://www.kamanabeamer.com/summits/pio-summit-2024
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As the quote above describes, social capital rooted in place--in the form of stewardship values
(often described as malama ‘aina), connection to and through place, cultural identity, and long
histories of cooperation in stewardship and conservation--runs deep in the communities of
Halele‘a. Other interviewees shared similar stories that recount how community members,
despite ongoing political and economic barriers, are finding creative ways to perpetuate their
relationships to place throughout the moku. In the context of social capital and local knowledge
and expertise, these established networks of connectivity and processes of cooperation play a key
role in knowledge production, sharing, and application.

Networks of social connection are well established in the region; in other words, people know
one another, and groups and organizations are connected through established relationships. These
connections enable the conveyance of knowledge, expertise, care, and other forms of
communication between organizations. This facilitates knowledge and capacity sharing, which
then further invigorates processes of adaptive learning and management activities. Various
groups and individuals throughout the moku are therefore able to pool their specialized areas of
knowledge and expertise. These collaborative processes of social learning, as this case study
demonstrates, depend on sufficient levels of civic infrastructure.As the next section will
elaborate on, these horizontal and vertical linkages throughout the moku are facilitated by
multiple types of social capital, including shared values, visionary leadership, repeated
face-to-face interactions and reciprocal exchange, and established networks of trust.

Collaborative Relationships and Coordination

Interviewees describe dynamics involved in collaborative relationships vis-a-vis three primary
forms of coordination: dynamics around landowners, relationships between organizations, and
relationships with agencies.

Landowner dynamics

To reiterate, flood management in these case studies is a classic collective action problem. The
relatively compact watersheds (compared to continental watersheds) lead to flooding that quickly
impacts the entire watershed. Upstream and downstream actors, therefore, must coordinate their
flood management efforts.

While there are rich examples of vibrant working relationships between various landowners,
community groups, and stewardship practitioners, interviewees also describe instances where
landowners complicate coordination efforts. Nature-based flood management interventions
require access to land, and this requires partnerships with property owners:
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“One challenge is property ownership. You know that when you're dealing with the situation with
waterway management, multiple property owners, getting the permission, getting people to
understand that this is a larger approach than just this individual effort.” Halele ‘a Resident

Other landowners may not have the interest or capacity to manage their lands for flood
reduction:

“Up in the watershed, with Kalihiwai and Wainiha, [ would say, you have landowners
that own a lot of the mauka lands that just aren't real active in terms of management. So
you just have a lot of invasive species growing out of control. And they're all unfortunate,
but albizia just seems to be one that really can have a lot of a lot more impact than the
rest in terms of flooding and stream processes. So it's unfortunate. I think things can be
done. I think the landowners just haven't stepped up to do it until this point.”

Landowners may also not cooperate due to competing interests:

“One large landowner, doesn't want to participate at all, because he really wants to retain
grazing land though it floods, he can move the cattle when it's when it's going to

flood. ”’-Interviewee

Landowners also express liability concerns. One interviewee describes a meeting between
various community members where a private landowner expressed concern about liability
resulting from a hau bush removal project being proposed on their land.

These examples typically involve large landowners. But interviewees describe possible
challenges for smaller, lower-income property owners who, in some cases, may be incentivized
to not implement recommended flood management solutions in order to maintain access to flood
relief funding:

“There's a lot of small things that people can do, especially in Wainiha, to elevate
buildings and to stop storing dangerous stuff like timbers and stuff around their homes,
so that they don't become projectiles. All of that can be done. And there was a good
Wainiha study done that described those solutions. That's all social stuff that can be
done, and its education, if there's a willingness to do it, which I don't know, human nature
being what it is. And the other, the other sociological factor, is that when they flood, the
assistance that they get, the support that they get, really helps those people. In many
ways, can be unrelated to flooding. So they're going to be reluctant, in my opinion, to do
too much to mitigate that, because they really need support. And sometimes the natural
disaster is when you get it. Not casting any aspersions; that's just a fact of life.”
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In sum, coordination requires sufficient social capital to enable cooperation among multiple
landowners in contexts where ownership is fragmented across a particular project area or
watershed. Fortunately, in Halele‘a, there are instances of more of less intact watersheds with a
single landowner or managing entity:

“At Waipa specifically, and it's probably true at Limahuli too, you have just one big
property, basically it's an intact ahupua ‘a. But it does make a project quite a bit more
challenging when you have such fragmented land ownership, and, a lot of times
competing interests, or even maybe just old neighbor feuds or something like that, where
you're trying to bring people together onto something where everyone can feel good
about working together, but they're just kind of these obstacles in your way that are
unavoidable when you have the landscape divided up like it has been.”

Partnership and collaboration between community-based organizations

“Relationships are just everything. We help where we have our strengths, and where there are
weaknesses, we try to fill in those gaps.” -Interviewee

All the community-based organizations I engaged with in Halele‘a are involved with some aspect
of flood management work. After the 2018 floods, these organizations decided to work
collaboratively in efforts to recover and to build resilience to future flood events. Interviewees
describe how various organizations exhibit particular areas of expertise, and that organizations
collaborate in various capacities to support one another through a process characterized by
mutual respect and shared visions of and values rooted in malama ‘aina:

“Especially after the 2018 flood, the amount of damage to work was so immense that it
was obvious that one nonprofit or one organization couldn't do it alone. And I think what
happened was each of the nonprofits on the North Shore sort of found their wheelhouse.
You know, where others respect the wheelhouse that you're in. And so it's become a
collaborative effort rather than a competitive effort, and it seems to be working quite
well. And I think the leadership of each of the organizations, the EDs, all work well
together and respect the other organizations’, again, expertise, but I think what is
common to all of the organizations is the focus on malama ‘aina. You know, we have that
value in common, and I think that's what binds us. I mean, we're doing it in different
projects, in different ways, but we all respect ‘aina management and the foundations of
‘aina management.”’

The Hanalei Initiative was created in the aftermath of the 2018 floods. A type of bridging
organization, it has been instrumental in the capacity and knowledge sharing that has been
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described. It also played a key role in designing and implementing the tourist management
system that has generated multiple economic and ecological benefits for the community. Other
organizations also provide bridging functions. The Hanalei Watershed Hui acts as a bridge
between community members and government agencies in the various research and project
initiatives, many of which focus on flood management. Another organization, the Waipa
Foundation is another central hub of community connectivity and stewardship expertise, which,
in addition to the extensive stewardship projects they implement, provides a space where
community members gather each week to make poi. Waipa also hosts several volunteer,
internship, and other education programs foster greater connections and malama ‘aina values and
skills within the community.

Relationships with agencies

One interviewee working in the public sector attributes positive working relationships between
various agencies and to community groups to leadership within those departments and to a
member of the community functioning as a liaison.

“Our connectivity to the planning folks, to the Public Works folks, to the mayor's office,
and beyond that, to a number of community groups, I think is a result of some good
leadership from the mayor's office, from public works, from the planning department that
we rely on to make those connections. For the flood mitigation program for the North
Shore that came from the ACT 35 funding, we have somebody in the mayor's office who is
part of that community and oftentimes acts as our liaison to that... I usually rely on
someone from Parks, from Parks and Rec, or Public Works or the Planning department to
make sure that we're connecting with the right kind of folks in the communities around
the island.”

External stakeholders, such as government agencies involved in project implementation related
to the current flood mitigation funding, are described with more apprehension by those within
the Halele‘a community:

“I think the main players are at the table right now. It's just too early to tell: the money's been
distributed, everybody's just starting their work. I think the major players are going to be the
Army Corps of Engineers, DLNR. And the question is: are they going to be partners or
roadblocks?”

Community-based practitioners’ descriptions of relationships to agencies are often characterized
by ambivalence or critique, often centering on the disconnect between agency decisions and local
contexts. In renovating a bridge over a stream, for example, the Department of Transportation
left remains of the old bridge piers, which would inhibit the passage of debris during flooding
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events, increasing the risk of debris jams. Other comments reveal critiques of the ever-shifting
personnel occupying various state and federal positions, which leads to a lack of understanding
and connection to on-the-ground concerns and relationships with practitioners.

However, interviewees also describe an increase in collaboration between government and local
actors. One Ha‘ena resident explains how, despite a contentious relationship with the state
decades of being excluded from their lands, the demonstrated capacity of the community to
steward the land in recent decades has led to a more productive relationship between community
and state actors:

“Those relationships have been reciprocal. So as we built those relationships with the
state, they began to see, ‘These guys doing something we never could. They put in 20, 30
people on the ground over there doing all this work, putting this stuff out. They bringing
in guys like this young man, you know, doing all this stuff. We never could do that.” And
so we built this relationship of trust, and when that rain bomb hit, they were our ally, and
stepped into that. They got the plan approved. They reallocated their money. So they've
been our biggest advocate, because for 20 years, we worked with sweat equity side by
side.”

This sentiment is echoed in a case study document titled “7The Transformation of Ha ‘ena State
5 30

Park: A Case Study on How to Manage a Visitor Hotspot:

“The adoption and implementation of the Ha ‘ena State Park Master Plan could not have
happened without strong working relationships. The Department of Land and Natural
Resources (DLNR) Parks Division worked with Hui Maka ‘ainana o Makana for over 20
years through a curatorship agreement. Hui members put in over 1,000 hours of
community service annually, removing invasive trees and abandoned vehicles, and
improving the cultural landscape. They showed their commitment to the place and
worked together with DLNR staff to accomplish shared goals. The BLNR s approval in
July 2021 of a revocable permit builds on the trust and working relationship that
developed over decades.”

In sum, interviewees describe a closely knit network of community-based organizations and the
broader community in which they are situated. The relationships operating within and between
these groups are well-established, and, in response to the 2018 floods, has become further
oriented toward collaborative flood management, institutionalized in the creation of the Hanalei
Initiative. This network of social capital is rooted in place-based values of stewardship,
community care and, to a large extent, Native Hawaiian cultural practice and identity. One on
hand, this multi-party network of Halele‘a-based flood management practitioners must work

30 https://dInr.hawaii.gov/wp-content/uploads/2023/06/Haena-State-Park-Case-Study.pdf
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toward functional relationships with county and state agencies. In many cases, the leadership in
Halele‘a has demanded the recognition of cultural- and place-based solutions with positive
results. The community has also “proven” its capacity and expertise to steward its own lands and
waters, as indicated in the quote above regarding sweat equity, and through previous projects
such as the creation of the Ha‘ena CBSFA and the curator agreement with Hui Maka‘ainana o
Makana. On the other hand, this localized network of collaborative relationships must contend
with other residents and property owners in the community who may not be on the same page
with regards to flood management goals and related values, visions, etc. As the next section will
elaborate on, the influx of newcomers and the concomitant increase in property values produces
considerable obstacles to maintaining and forming social capital required for effective
coordination, as these economic forces are reported as diminishing the social fabric of the
community.

Economic impacts on collaborative relationships

“...the influence of this kind of money, these billionaires, it's something we've never had
to deal with in the past, and it's real. And I just want to say that it can disrupt and change
things really, really fast. During COVID, we had this one guy move into our community.
He was from Australia. He couldn't get back to Australia because of the lock down, so he
bought a 820 million property, just to have a place to stay. It's beyond comprehension.”
-Interviewee

As has been described several interviewees describe the negative impacts of demographic and
economic changes in Halele‘a; dramatic increases in property values are driven by an influx of
wealthy landowners and an increase in properties being used as vacation rentals, exacerbating
existing challenges for local residents to be able to afford to live in Halele‘a. The loss of long
time residents and difficulty in retaining young residents has a range of impacts on the
communities of Halele‘a, which include but are not limited to challenges related to flood
resilience. These impacts include negatively impacting existing and intergenerational transfer of
place-based knowledge and expertise and compromised social cohesion that facilitates
collaborative capacity for flood management.

One interviewee expresses how the values of malama ‘aina are compromised by changing
demographics of property owners:

“A lot of them [new property owners] will come and say how much they love the area, and so on,

2

and then they leave. This land is just a real estate commodity to them.

One of the impacts of these economic and demographic changes is a loss of the expertise and
knowledge of those community members, and the relationships in which they are embedded:
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“This place is changing. One half of the houses in Hanalei are now in vacation rental
use. One half- So we have lost our community. We haven't lost all the voices, but we've
lost a good number of them. One half of our people are gone, and it's probably worse
than that now. So what that means for the cultural- and place-based solutions is: what is
your knowledge base? Who are the people to whom you go to get valuable, legitimate,
correct guidance? Yeah, right, and we're all getting really old. And so you can, you can
come to me, and I don't hold myself as a source at all. [ have sources. One is my husband,
who was born and raised in Hanalei, but he's 84 and he throws up his hands on Hanalei.
Yeah, gone. Really, it is. Look around you. So we're saving slivers. We're saving pace and
scale.”

However, interviewees also describe the value of younger residents and their engagement in
stewardship activities in Halele‘a, signaling a decades-long shift in the culture of conservation
toward more recognition of Native Hawaiian science and knowledge:

“One change that I do see is that slowly the younger generation is starting to come in and take
positions within agencies. I think it will take some time, but I see that happening, and that's sort
of encouraging.”

Some flood management efforts in the community are also working to begin to address the
economic pressures currently experienced by the Halele‘a community. Challenges for local
residents driven by economic changes is a commonly reported barrier to not only flood
management, but greater concerns around social cohesion, community identity, and barriers to
maintaining access and relationships to lands and waters from which livelihoods and meaning
are produced. Therefore, effective flood management projects must contend with those
challenges. While several projects benefit from the efforts of volunteers, other projects are
providing economic opportunities for local residents. The Ha‘ena State Park program, for
example, has created 27 full-time job positions with revenue from the shuttle services it provides
for visitors to Ha‘ena State Park. As one staff member described, “This program generates
revenue and builds relationships. We 're trying to work together to make sure we are all coming

’

up together.’

One interviewee describes another example, an arborist training program that is being developed,
explaining that arborist work is one of the few sustainable careers in the community. One family
member, they explain, was able to use earnings from their arborist work to buy land in the area
where they are from.

Another interviewee explains the impacts of economic pressures on the capacity of many
residents of engage with stewardship projects, and the importance of job creation:
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“ We're fortunate that we get, you know, 1000 or more volunteers every year that come
through and help. But, you know, other communities and other ahupua ‘a aren't set up
that way, with that structure, to be able to host that many volunteers and take advantage
of that. Many hands makes light work. It's amazing. Some of the work days you get 30
people or 50 people show up, and it's amazing what you can do with volunteers. So first
off, I just want to acknowledge that there is a lot of work that can be done that way. But,
you know, a lot of people are barely making ends meet. They're working two or three jobs.
You know, it's hard to just dedicate themselves to this kind of work which they feel
passionate about, would love to do, but they just can't. They don't have the time to do it.
So being able to create paid jobs and opportunities for people to get out there and do this
work, I think, is really important”

Centering place-based connection

“You stand there and look at that ‘dina, how can you own it? It's unbelievable that somebody
came along and said, land is a commodity to be bought and sold. When you have that pilina to
that place, you're gonna do the right thing, you're gonna do the right thing.” -Ha‘ena resident®

It is impossible to talk about social capital and relationships in the context of flood management
in Halele‘a and not highlight the relationship between people and the place itself. This
place-based relationality and the ethics of stewardship and care embodied in the term malama
‘aina cannot be overstated. As many of the interviewees described, it is this relationship to the
lands and waters, and to the broader community, that produces the motives, shared values, and
visions that inspire and sustain stewardship projects, including those related to flood
management. The depth of these relationships forms the basis for the place-based knowledge and
collaborative partnerships that inform much of the work described. As interviewees describe, for
Native Hawaiians, these relationships also carry significant cultural and political implications.
During the Pi‘o Summitt, members of the Ha‘ena community describe their ability to access and
steward land as a form of sovereignty.

“That kind of put us to this decision point, do we go sovereignty in terms of political
sovereignty, or are we going to create our own sovereignty in that our kupuna never
looked at ‘aina as something to possess. It's not a commodity. So does it really matter
who owns it? What's more important is, can we reestablish our pilina? Can we
reestablish our ability to be on the maka ‘aina? You know, there's a saying, possession is
nine tenths of ownership. If we over there possessing the land, does it really matter?]/...]
Once our community saw that actually we making progress: We back on the land. We
clearing the lo ‘i. We growing food again. We getting our kids out there. They re

3! https://www.kamanabeamer.com/summits/pio-summit-2024
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establishing that pilina to this place that we've been squeezed out of. That for us is our
own form of sovereignty. It will never replace the political and legal sovereignty that we
deserve, but it's an important step for our community... This land was taken away from us
at the time of the Mahele, and given to somebody not from there. And little by little,
starting with our ancestors in the 1800s, we've been working our way back to where we
are today. Is that sovereignty? We think it’s a form of sovereignty.” -Ha ‘ena Resident’

Conclusion

This case study illustrates a process whereby long-standing relationships of stewardship and
community care were leveraged to mobilize a collaborative response to support
community-driven nature-based approaches to flood management. The collaborative
relationships between the community organizations of Halele‘a are amplified by the Hanalei
Initiative, a type of bridging organization which assists in nature-based flood management
projects through facilitating a collaborative approach to knowledge and capacity sharing. The
strong social cohesion and demonstrated leadership, capacity, and expertise demonstrated by
local community practitioners has, in some cases, helped Halele‘a actors cultivate functional
relationships with government agencies that align with their own place-based understandings and
management preferences. The horizontal linkages that exist between organizations have
facilitated knowledge and capacity sharing between groups, informing nature-based flood
management projects throughout the moku. However, significant barriers related to economic
and demographic changes in Halele‘a compromise the liveability of the region for local
residents, eroding the social cohesion that has proven to be such a critical asset to the region’s
flood response and management efforts. This emphasizes the significance of “contextual
variables” and their influence on social capital, collective action, and, in this case, the
implementation of natural flood management strategies. Despite these formidable economic and
political constraints, NbS projects (and the organizations which are implementing them) are
creatively adapting by creating mechanisms to generate jobs for local residents and by
maintaining connections to lands and waters. Issues of coordination and the production, transfer,
and application of local knowledge and expertise are closely linked to questions of how the
communities of Halele‘a will continue to be impacted by and respond to such shifts in their
economic and social fabric.

32 https://www.kamanabeamer.com/summits/pio-summit-2024
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Chapter 5: Discussion and Conclusion
5.1 Discussion

As the case studies demonstrate, collaborative relationships between flood management
practitioners and other watershed actors such as government agencies, environmental scientists,
and community-based organizations play an important role in enabling processes of social
learning through which uncertainty and coordination related barriers are grappled with with
varying levels of success. These relationships can provide horizontal linkages between groups,
facilitating knowledge exchange, capacity sharing, and affective forms of support such as
through relationships of care. Relationships can also establish vertical connections, such as
between a community-based organization and government agencies. These relationships can be
facilitated through bridging organizations and through individuals acting as a liaison between
various groups. Collaborative relationships facilitate and are enabled by forms of cognitive social
capital such as shared values, understandings, and goals. However contextual dynamics, such as
the political and economic conditions in which projects are situated, can act as major barriers to
the formation and scaling up of collaborative relationships and governance arrangements from
more localized project-level scales to larger watershed or catchment-level scales. Some NbS
projects function as sites where these contextual dynamics can be engaged with in creative ways
such as through providing a platform for community outreach, political involvement, or enabling
place-based connections, suggesting broader social benefits of such projects beyond their flood
mitigation benefits.

Collaborative relationships and uncertainty

Both case studies highlight ways collaborative relationships facilitate processes of social learning
through which multiple knowledge frames and methods are applied toward a common goal of
flood management. However, the case studies also point to complications that arise when there is
a lack of a shared understanding or focus to guide management efforts. This is most pronounced
in the context of Southwest Maui, where a lack of public perception of the presence and value of
the region’s wetlands and ephemeral streams, coupled with a paucity of data, has compromised
the feasibility of projects that intend to restore those systems. Halele‘a is contending with a
similar, but less pronounced case as practitioners grapple with the implications of the Hanalei
Watershed Flood Mitigation Study,*® which suggests limited effectiveness of many nature-based
flood management strategies.

This dynamic highlights the critical role of cognitive social capital in enabling the formation of
collaborative relationships: individuals require commonly shared visions, goals, and perceptions
to spark and orient their collaboration efforts. Therefore, one takeaway from this study highlights

33 https://www.hanaleiwatershedhui.org/ files/ugd/90feac aaf34336285¢49e69abb6ba8d3a34bd0.pdf
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the role of cognitive social capital in addressing the multi-level governance trilemma of
legitimacy, effectiveness and participation (Lundqvist 2004), even prior to actual project design
or implementation. In this sense, the public outreach and educational activities of many of the
organizations in the case studies are critical components of the broader goals of coordinated
watershed-scale NbS projects. The role of social media was described by interviewees in both
case studies as an important tool in garnering public support, but also in involving the broader
community to participate in efforts to document flooding dynamics and conduct wetlands
monitoring through photography, sharing flood memories, or participating in citizen science.
Social media was also described as a space where activities such as digging out the sand berm or
illegal development on wetland sites could be publicly shared and criticized. While the
importance of face-to-face interactions plays a clear role in facilitating collaboration and
cooperation among actors, these case studies also indicate the power of relationality operating at
a discursive and digital level as an important bridging mechanism of multi-scalar collaborative
relationships, both in terms of generating shared perceptions and processes of social learning.

Knowledge produced through the processes described above functions in a conventional manner,
as informing how projects are carried out, towards what goals, and so on. In addition to practical
knowledge and methods regarding flooding and other ecological dynamics, knowledge also
functions at the level of “figuring out” or improvising forms of social relations and governance
arrangements that are linked to actual on-the-ground projects. In some cases, knowledge is also
operating as a narrative object, employed by various actors to legitimize, claim, or contest
questions of access to a particular site or resources—e.g. the rivalrous dynamics observed in the
insider/outsider themes observed by some conservation groups in Kihei.

In some cases, knowledge also functions as a currency of relationality; the exchange and
hybridization of knowledge between organizations seems to both ride on and enhance the social
connections between those groups. In Halele‘a, for example, social cohesion, rooted in
place-based stewardship values and recent flood response efforts, provides established channels
of relationality through which knowledge exchange can occur, thereby further reinforcing those
channels. On the other hand, as seen in Southwest Maui, the flow of knowledge is constrained by
a lack of sufficiently established collaborative relationships. As evidenced in some aspects of the
Southwest Maui dynamics, competitive, rivalrous, or fragmented relationships have led to a
more uneven distribution of knowledge sharing capacity. In Halele‘a, the loss of local knowledge
and social cohesion resulting from demographic and economic changes in the area was described
as a significant barrier to producing, perpetuating, and implementing place-based knowledge and
skills.

These channels of knowledge conveyance also play out spatially and are informed by the spatial
dynamics. This is evidenced in the perceptual disconnect between upcountry and coastal actors
in Southwest Mauli, or in the relative ease with which knowledge generation and sharing can
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occur upcountry where there are fewer landowners and larger expanses of land facilitate
collaborative knowledge production and knowledge sharing among those actors. The spatial
disconnect between upcountry and coastal actors and ecosystems also contributes to the rift in
connection with regards to perception, knowledge, and collaborative knowledge production.

Collaborative relationships and coordination

Each of the case studies demonstrates varying examples of how collaborative relationships
respond as flood management efforts increase in scale. In Southwest Maui, for example,
collaborative relationships within a particular wetlands restoration project or organization and the
broader community were described as productive and functional. But efforts to scale up those
collaborative relationships into an interorganizational level ran into political and economic
barriers that characterize the region’s contentious social landscape®. This resulted in
non-productive or counterproductive relational dynamics characterized by competition, conflict,
mistrust, or ambivalence. It also reveals gaps, or what some scholars call structural holes (Burt
1997), in connectivity between groups. This suggests a kind of crisis of scale, necessitating the
formation of new forms of governance arrangements, to accommodate the wider set of actors,
their interests, and the broader set of contextual variables at play. This is part of a process that by
Schefter et al. refer to as “domain transformation,” in which conflict and change are embraced as
inherent characteristics of dynamic social-ecological systems, and which may in fact lead to
higher quality solutions (2002). Ostrom describes the importance of anticipating conflict when
she writes, “Governance systems that ignore the possibility of conflict over diverse issues may
increase the likelihood of these conflicts, which could eventually erupt into major problems
(2008).” The Southwest Maui case also reveals the process of bridging these structural holes is
intimately tied up in the process of cognitive capital formation as described above, or what could
be referred to as broader processes of sensemaking through shared visions, values, and
understandings are produced. Existing efforts to cultivate multi-party collaboration will become
easier as shared narratives around the benefits of wetlands in Kihei begin to garner support from
various actors in the region.

In Halele‘a, the upscaling of collaborative relationships was more successful.’® This was in part
due to necessity as community groups responded to the 2018 flooding crisis. But the
collaborative relationship formation also benefited from the existing structural and cognitive
social capital that was present in the region. The community’s strong leadership, shared malama
‘aina values, strong social networks, and positive reputation as competent stewards led to a more
efficient and successful upscaling of collaborative arrangements as exemplified in the Hanalei
Initiative, the collaborative strategy for acquiring and utilizing flood relief funding, and in the
visitor management system. This process was not described by interviewees as being effortless

3% See Tseng et al.’s (2012) discussion of micro-political barriers to stakeholder engagement.
3 This is not to say that SW Maui efforts are unsuccessful; they are more accurately described as being in
earlier stages of development.
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or without tradeoffs, but compared to the “contentious” social landscape in Kihei, barriers to
establishing functional partnerships were more effectively navigated.

However, as the section will describe, coordination in both case studies was described as being
constrained by the broader social processes in which NbS projects are situated. This requires a
consideration of not only stakeholders directly involved in flood management projects, but in the
broader set of actors such as housing developers, vacation rental property owners, absentee
landowners, etc. whose interests may contradict those of flood management practitioners.

Hydrosocial considerations and the importance of place

As evidenced in the perspectives of practitioners engaged in flood management projects in the
case studies, the social relations in which NbS are situated are central to any comprehensive
analysis of their feasibility, viability, or long-term impact. There are economic, political, and
cultural motivations and consequences at every angle of consideration. NbS in these cases are
therefore not politically inert, but nested within and extending out of various personal and
collective motivations, many of which involve questions of identity, access, livelihood, care, or
self-determination. This is not to suggest that under the hood the social-ecological system is
driven by power dynamics alone. On the contrary, all of the interviewees I engaged with
expressed sincere motivations to work toward restored ecosystems and community resilience to
flooding. But in order to form collaborative governance arrangements required to implement
NbS projects at scale, actors must contend with broader political and economic dynamics, such
as ongoing land use change and processes of enclosure occurring as the result of continued influx
of capital from the continental US and elsewhere, the economic precarity and loss of access to
land for many Native Hawaiian communities that has resulted from centuries of the impacts of
settler colonialism, or dynamics associated with securing and maintaining funding for
conservation projects. A comprehensive characterization of the confluence of broader social
processes that converge and the present conjuncture in Hawai‘i is beyond the scope of this thesis,
but to borrow from McLean’s notion of hydrosocial knots (2022), the case studies do indicate
such entanglements, as particular instances, whether it be a wetlands restoration project, or an
interviewee lamenting the declining number of local residents in Halele‘a due to increasing
property values and vacation rentals, reveal a micro-conjuncture of the broader processes at
work, generally characterized by concerns over the encroachment of development, housing, and
liveability. Therefore, while this research does not include a comprehensive conjunctural or even
historical analysis of the particular case studies involved, it does suggest the importance of such
considerations, at whatever scale is feasible, in future research.

The case studies also illustrate the importance of the relationality that manifests to and through

connections to place. Further exemplifying the role of place-based connections in flood
resilience described by Harangody et al. (2022), the strongest the motivator, and the strongest
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enabler of NbS expressed by interviewees related to expressions of stewardship and care for
place. These expressions of place-based care were described using language such as malama
‘aina, but also characterized many of the interactions between practitioners and the ecosystems
they described. This palpable sense of relationship between practitioner and the places they are
working to restore and manage functions as a primary means of connecting various actors
through shared values and goals. Therefore, the conceptualization of collaborative relationships
in this context should emphasize the affective power of relating to and through place, and how
this affective quality of relationships may contribute to project feasibility by motivating
processes of collaboration, stakeholder coordination, and social learning.

5.2 Conclusion

To conclude, this thesis rejects common framings of NbS as “win-win” solutions, calling for a
more nuanced and situated analysis that embraces the complexity at play in any social-ecological
intervention that requires the coordination of multiple stakeholders, diverse knowledge
frameworks, power dynamics, and multi-scalar governance within complex social and ecological
systems. I suggest a re-conceptualization of NbS as dynamic, experimental, and often
politically-charged sites of both collaborative and conflicted relationality, which, while
constrained by contextual factors, also offer the potential to function as sites of social learning
and political mobilization. The discussion of the social dimensions of NbS, therefore, should not
be limited to the social benefits they provide or the participatory methods of their design and
implementation. Rather, collaborative relationships between watershed actors at multiple scales
should be centered as integral components of natural flood management approaches, and such
projects would benefit from leveraging existing forms of social capital operating in local
contexts, and endeavoring to acknowledge and address the broader contextual constraints that
hinder the formation and expression of those relationships, including considerations of power
asymmetries, conflicting economic and interests, and diverse knowledge frames represented by
various stakeholders.

Key findings also highlight the dynamics involved in the upscaling of collaboration efforts.
Increasing coordination between stakeholders within a system necessarily introduces instances of
conflict and uncertainty as a new common ground of shared values, understandings, and goals is
established. Conflict, therefore, should be embraced as a routine aspect of cultivating
collaborative relationships within a more spatially and socially complex domain.
Conceptualizing interorganizational conflict as a form of care may facilitate efforts of
multi-stakeholder collaboration, especially as those efforts attempt to link actors at spatial scales
necessary for effective flood management. Bridging organizations (and of bridging functions
occurring through individuals and organizations) play a key role in linking actors across scales
and in creating forums where high-quality interactions and relationships can be cultivated. This
study also highlights related considerations of the affective aspects of collaborative relationships.
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Relationships of care, emotional and spiritual connections to place, and challenging emotional
experiences of actors engaging in flood management projects all deserve attention when
conceptualizing and grappling with questions of building collaborative relationships at scale.

Finally, I would like to comment on the limitations of this study, mainly that its explanatory
capacity is limited by the scope of its investigation; the understanding of the dynamics involved
in collaborative relationships is limited by the relatively small number of interviewees and the
study’s limited timeframe. Future studies in the region could include a more robust social
network analysis, engaging with more watershed actors, and in more depth, to more finely
conceptualize the forms and functions of collaborative relationships, the processes through which
they are formed, and how those processes play out at larger spatial and temporal scales.
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