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Abstract: Coastal rural communities worldwide face many challenges not only related to climate
change but also extreme events, environmental degradation, population growth or aging, and conflict
usage of the ecosystem. Historically, the economies of coastal communities have been based on
the exploitation of natural resources, thus shaping its socioeconomic development. This has led to
some limitations in the way these communities can now adapt to climate change. In Canada, coastal
communities are increasingly dealing with climate change consequences. Sea level rise, coastal
erosion, and increasing frequency in storm surges threaten the fragility of both natural and human
systems. Various approaches have been used to try to reduce the vulnerability and improve adaptive
capacity of communities. One approach, promoted by many organizations including the United
Nations, is ecosystem-based adaptation. This approach is part of the series of nature-based solutions
that help social–ecological systems become more resilient; by promoting biodiversity conservation
and ecosystem services, this approach also relates to principles of community engagement and
supports adaptive governance and social inclusion. This paper describes and analyzes these prin-
ciples and considers strategies for ensuring community engagement. Combining ecosystem-based
adaptation with a strong community engagement can enhance the long-term sustainability of the
social-ecological system.

Keywords: community engagement; community sustainability; nature-based solutions; climate
change; adaptation; participatory action research

1. Introduction

Coastal communities across the world have traditionally been related to their natural
ecosystems. Their economies are largely dependent on the availability of natural resources
such as shellfish, fish, or even coastal habitats. Historically, their intricate connection made
coastal communities well aware of any changes happening in their environment, whether
they were physical or climatic. In the past century, coastal communities have seen many
land changes due to an increase in population size and economic activities, resulting in new
construction of residences, industries, commercial complexes, and road infrastructures.
Overtime, these settlements have become closer and closer to the coastline, resulting in
huge pressure on the natural coastal ecosystem that previously had served as a buffer
against storms or other extreme weather events coming from the ocean [1]. More recently,
awareness of the increasing impacts of climate change, with additional issues such as sea
level rise, have raised questions about the sustainability of coastal anthropo-systems that
currently do not consider the natural system component.

Climate change has increasingly impacted coastal communities due to an increase in
frequency and/or intensity of extreme weather events, such as storm surges and extreme
rainfall resulting in flooding, coastal erosion, and infrastructure damage. While these
changes vary among regions around the globe, their impacts depend on both vulnerability
and exposure of the communities and their natural ecosystems [2]. Sea level rise (SLR) is
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often seen as a major factor, although because of its slow progression people tend to not
react to it. SLR varies greatly among regions, depending on topography, oceanic thermal
expansion, and continental movements [3]. In Atlantic Canada, for instance, sea level has
increased over the past century by 30 cm and is projected to increase by another 26 to 98
cm by 2100 [4,5]. As these changes are generally impacting at the local level, it has become
clear that solutions must be locally suited to ensure the sustainability of these communities
and their natural and managed ecological systems.

Mitigation, which for a long time has been promoted as the unique solution to combat
climate change, is essential and more needs to be done as stressed by the United Nations
Framework Convention on Climate Change (UNFCCC) and the Paris Agreement, but
adaptation is now part of the climate change strategy. Adaptation to climate change has
increased as an important subject in the Intergovernmental Panel on Climate Change [2,6,7]
reports with the admission that even if greenhouse gas emissions were to be stopped
rapidly, impacts on the environment and therefore human livelihood (including mental
and physical health) can continue for decades and most changes will be irreversible.
Adaptation is a complex topic that has resulted in the development of various concepts and
approaches. For a while, adaptation has been mostly examined from a societal response
viewpoint, with the belief that human activities need to adapt with little or no consideration
for the rest of the natural ecosystem [8]. In the past decade, the importance of the natural
ecosystem in climate change adaptation has taken a new dimension, where it is not only a
question of ensuring that it can adapt but also the realization that it can be a vehicle for the
social–ecological system to adapt [9].

For many other communities that rely on natural resources, the idea of ecosystem-
based adaptation has increasingly received a lot of interest. Ecosystem-based adaptation
can be defined as any strategies or actions that promote the use of nature-based solutions
to enhance the sustainability and the resilience of the social–ecological system [10–12].
Ecosystem-based adaptation (EbA) has been promoted by many international organiza-
tions, such as the International Union for Conservation of Nature (IUCN), the United
Nations Environment Program (UNEP), and the United Nations. The Global Climate
Action Summit in 2018 recognized these strategies as essential and was one of the major
focuses for the UN Climate Change Summit in the fall of 2019 [13].

In this paper, my aim is to first introduce the concept of EbA, which has been highly
relevant for coastal communities and can be used to increase resilience of communities. It
is not a systematic literature review as many already exist on EbA and adaptation. Rather,
I aim to bring some of the various considerations and elements that can be important to in-
clude in any project to ensure that community engagement is effective for implementation
of EbA. I therefore briefly review the various types of adaptation, including EbA. I then ex-
plain some of the tools that can enhance community engagement and improve governance
and empowerment at the community level. It is important to note that EbA, like many
other nature-based solutions, should be grounded in the field, engaging community from
the start of any project. I finally underline other considerations from my own experience to
ensure that community engagement is meaningful and successful in EbA projects.

2. Various Approaches to Adaptation

Responses to climate change have come from various perspectives depending on
the discourses promoted by researchers and policy makers at the national, regional, or
community level. Adaptation relates to the concepts of vulnerability, resilience, and
disaster risk reduction [14]. The aim ultimately brings the idea of ensuring sustainability
in communities and as such, adaptation needs to be considered in a broader approach
than just from a human perspective [15]. The Intergovernmental Panel on Climate Change
(IPCC) introduces the concept of adaptation as “adjustment in natural and human systems
in response to actual or expected climatic stimuli or their effects, which moderates harm or
exploits beneficial opportunities” [16] (p. 982). This definition has evolved over time but
underlines that adaptation can be reactive or proactive, and it includes both natural and
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human components, and reduces impacts. Under a sustainability framework, adaptation
encompasses “spatial, temporal, and developmental dimensions” [14] (p. 21) and involves
decision-making and policy development as various strategies become available.

There are various types of adaptation strategies. Technological or structural adap-
tations relate to physical or engineered manipulations or interventions and can include
measures such as construction of a protection wall, infrastructure improvement, and even
structural relocation [17]. Policy-based adaptation approaches involve defining national
strategies, long-term planning, development of emergency measures, and legislation from
local to national levels [17]. Most of these adaptations are top-down and left to decision
makers. Various sustainable governance policies (such as increased financial and resource
support for adaptation mechanisms) can foster partnerships and collaborative networks
for climate change resilience at the municipal/local scale [18]. Policy-based and techno-
logical adaptation approaches can often be combined. As stated by Hung et al. [19] (p. 3),
“Policy-based adaptation frequently combines risk assessments with structural engineering
projects to moderate risks and to deploy ‘no-regrets’ adaptation interventions”. Combining
policy-based adaptation with technological adaptations, as they are generally top-down
decisions, can unfortunately lead to barriers and conflicts with the citizens [19].

To reduce such conflicts, community-based adaptation (CbA) has been promoted as
an approach that can be more inclusive at the local level, as it combines the development
with adaptation strategies that encourage communities to implement measures [17]. Ayers
and Forsyth [20] (p. 26) state that the CbA approach includes “participatory processes,
involving local stakeholders and development and disaster risk reduction practitioners”.
CbA differs from previous top-down approaches, as it involves local stakeholders and can
improve actions at the local level. It is usually promoted and done by non-governmental
organizations (NGOs) or other organizations, involving local stakeholders in consultations,
surveys, or activities [17]. These community-based/grassroots adaptations take many
forms but generally include collective actions initially at a small scale (which can spread
across other neighborhoods or communities), triggered by lack of commitments from gov-
ernments, involving traditional or ecological knowledge and local actors, and addressing
the hazards that are the most important for their community [21].

It is important to also emphasize that most of these actions target the community
and its social system and can include activities such as a community garden, community
emergency system, etc. CbA also has some challenges, such as governance issues, as
most actions are bottom-up and may not be recognized by authorities or integrated into
policies [22]. For example, Forino et al. report that, in the case of Hunter Valley in Australia,
while community-based initiatives (CBIs) are very positive to enhance adaptation, “formal
institutions (e.g., multi-level governments, agencies, and organizations) should be more
proactive in working in coordination with these CBIs and providing them with genuine
support and engagement, targeted towards local community needs” [21] (p. 64).

For local decision makers and planners in communities, especially small rural com-
munities, finding the best paths to lead to adaptation can be complex. Once they have
assessed their vulnerability and they understand the climate change projections, they
have to develop adaptation solutions. In this perspective, I do not examine the modeling
and vulnerability steps prior to adaptation, which is a review in itself. There are various
adaptation pathways or decision-making tools that can help them. In general, these tools
categorize climate change adaptation as grey adaptation, which can be considered techno-
logical adaptation; soft adaptation where “significant investments in soft infrastructure,
namely improving the technical, organizational, and social capacities of administrative
and social systems to respond to climate-related stress” [23] (p. 327); green adaptation or
here called EbA; and, community-based adaptation. For most communities, adaptation
planning remains a challenge, and, as often mentioned, involvement of the local people
can help define the options, as many of them can be combined [24].
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3. What Is Ecosystem-Based Adaptation?

In the past decade, the realization that nature can be an ally in defining solutions
and strategies to adapt to climate change has led to the development of ecosystem-based
adaptation (EbA) strategies. EbA “builds resilience and reduces the vulnerability of local
communities to climate change. Through considering the ecosystem services on which
people depend to adapt to climate change, EbA integrates sustainable use of biodiversity
and ecosystem services in a comprehensible adaptation strategy” [11] (pp. 15–16). This
approach is especially attractive for local coastal communities where the economy relies
largely on natural resources and therefore on ecosystem services. Ecosystem services are
all the benefits provided by humans from nature [25–27]. In the case of climate change,
regulating services are critical as they can contribute to climate regulation or erosion pre-
vention. In addition to provisioning (e.g., food and timber) and cultural (e.g., spirituality or
recreation) services, supporting services are at the base and relate to ecosystem functions
in terms of services such as nutrient cycling, primary production, etc. [27]. The premise of
EbA lies on the principle that if an ecosystem is healthy, it is more resilient to any distur-
bance, and therefore the human component of this ecosystem should be capable to adapt
to changes, i.e., more resilient as well [11]. Therefore, EbA goes beyond addressing climate
change impacts through adaptation and ecosystem services and biodiversity conservation
in the short term, as it reduces the vulnerability of the social–ecological system, improving
the sustainability of both people and the ecosystem in the long term [11]. It is worth
mentioning that EbA does not preclude physical or technological solutions when they are
necessary, but the first intent should always focus on protecting biodiversity and ecosystem
services [13].

To be successful, EbA needs to combine the efforts of society, decision makers at the
community level, scientists, and other experts to ensure that adaptation strategies and
solutions can be mainstreamed. It links the bottom-up approach of CbA with the top-down
system of policy-based adaptation by allowing a space for dialogue, where biodiversity
and ecosystem services can play a greater role to help adapt to climate change [10,13].
For example, decision makers can provide innovative types of funding to help support
community efforts to restore a salt marsh or to support scientists who are delimitating the
width of a buffer zone in a coastal area where erosion is important.

4. Tools for Connecting People and EbA

The engagement of the community should be therefore central for the effective im-
plementation of EbA. Here I present some of the methods that have been found effective
and have been also used with success in my research. Community-based research and
especially participation action research (PAR) are well-suited to implement EbA in a com-
munity. PAR is defined as an iterative process of research and actions in the field or in a
community that allows for the engagement of various actors with researchers [28]. The
aim is to co-define the issues at stake, discuss solution options, analyze them, and make
decisions or recommendations that are usually socially, economically, and environmentally
acceptable. PAR therefore requires a continuous involvement and exchange among actors,
scientists, and decision makers [29] and relates to the pillars of EbA [30]. Activities in
PAR can evolve in various ways, depending on the questions or issues expressed by the
community during events (workshops, kitchen assemblies, science café, dialogues, etc.).
There are several advantages of integrating EbA and PAR. PAR tends to lead to improved
awareness through social learning, as questions from actors involved in the process feed
the co-production of knowledge [31]. It increases the likelihood of social acceptance of the
proposed adaptation measures, as people are involved from the start of the process.

Like PAR, EbA acknowledges that communities are diverse, and each of them will be
characterized differently. A good appreciation of the profile of the community includes its
levels of education, income, economic activities, services, governance, cultural diversity,
and social cohesion and network [28,32]. A profile defining all the aspects of the community
helps ensure that no one is missed when it is time to start discussions with the actors of
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the community. This can be done by collecting information that is public or through
interviews with the main actors [29,33]. Understanding the status of the natural ecosystem
provides the basis for EbA action [34]. Activities to ensure that everyone is involved
means that various communication and outreach methods are included, such as kitchen
assemblies [34], workshops, science cafés, and youth camps. These methods ensure that
information is well communicated to increase awareness, improve social learning and
trust, and support the co-production of knowledge, and thus co-construct solutions or
strategies [19].

The profile can be complemented by a social network analysis. Crona and Parker [35]
(p. 4) define social network analysis as a “method to quantitatively measure the number,
types, and intensity of social interactions between actors and social groups”. Many tools
are freely available (e.g., Gephi.org; Cytoscape.org; Network Workbench (http://nwb.cns.
iu.edu/) accessed on 20 November 2020) with the capacity to define the linkages among
people and the types of relationship they have. For example, Vasseur et al. [32] have used
Gephi to understand the dynamics in coastal communities of Quebec and developed a
guide to maintain this capacity for other communities through the ResAlliance project
(https://robvq.qc.ca/public/documents/bibliotheque/uploaded/i6d20Ctl.pdf, accessed
on 14 October 2020). Building partnerships among the various actors in the community,
including private and public sectors and local actors, is crucial to an effective approach [10].
EbA is therefore based on the premises of transparency, inclusion, accountability, trust, and
engagement [32,36].

For EbA to be effectively operational at the local level, the governance systems in
place should be examined to ensure meaningful engagement of all actors of the com-
munity [33,37]. The ecosystem governance approach promotes projects and actions that
are inclusive, adaptive, and flexible, devolved to the community, and aiming for sus-
tainability, while respecting the limitations of the ecosystem services on which the com-
munity relies [38]. The steps to ensure a successful process include activities such as
understanding the issues from all points of view, including ecological, physical, social,
economic, technical, cultural and health; social learning and dialogue between actors
and scientists; and co-construction of solutions of strategies (http://aruc.robvq.qc.ca/
public/documents/bibliotheque/Resilience%20kit%20ENGLV%20nov2012.pdf, accessed
on 14 October 2020; [34]).

Moving from community awareness to community engagement can be a major step in
any project. Trust between a municipality and its citizens may be the first barrier to moving
toward a more active engagement than simple involvement. Wamsler et al. [39] suggest
that, from the decision-makers perspectives, citizen involvement may often be limited
negatively, hindering the actions that the municipality may try to implement. The major
challenge is not only the level of awareness but rather other factors such as trust, perceived
transparency in decision-making, and even understanding of the issues. Municipalities
tend to be not always well equipped to explain issues and clearly fail to justify why some
actions may be suitable to adapt to climate change, especially if they relate to EbA [39].

When trust is built and municipality–citizens relations are such that meaningful
engagement is possible, co-production of knowledge and co-construction of solutions or
strategies can translate into ensuring adaptation action. This step requires respecting the
various cultures and classes of the community and understanding the ecosystem in which
the community lives. Using PAR or not, any project needs to be clearly explained to all
actors, i.e., all individuals including women, non-binary persons, and men of all ages, from
youth to elderly people, so dialogue among them can take place [28,30]. Having such an
engagement translates into co-construction of solutions that are more socially acceptable
and often more feasible than top-down decisions made by either decision makers of the
community or experts who do not live in the community and therefore will not have to
deal with the consequences of the decisions [40].

While Wamsler et al. [39] report that from decision makers’ perspectives, nature-
based solutions to climate change do not always lead to positive outcomes in terms of
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community engagement, the reasons invoked underline the importance of changing the
way messages are generally brought up to citizens and the processes used to have them
involved. Conflicts and protestations are often related to limited capacity of the system to
engage with open dialogue, lack of clear understanding of the issues, and justification for
potential actions, etc. Wamsler et al. [41] suggest four strategies to overcome these barriers:
institutional support through resources and citizen participation; policy or legal legitimate
action to reduce conflicts; financial and human support to increase citizen engagement;
and knowledge and capacity building to ensure understanding of the issues.

I agree with these initial strategies as they are at the basis of many challenges faced
when a community needs to move forward on climate adaptation. However, other consid-
erations can be put forward here. One of the first considerations is the need of transparency
and inclusion of all actors in such an initiative started either by researchers and/or with the
participation of decision makers from a municipality. For example, having a public launch
of a new project—such as in the case of a project in the Municipality of Greater Sudbury [42]
and in the current project of the Town of Lincoln (www.brocku.ca/unesco-chair/meopar,
accessed on 22 December 2020)—increases awareness among citizens and their interest to
be involved. Maintaining an open communication channel is necessary to bring trust to the
communities. In the case of Lincoln, we are currently maintaining weekly blog posts on
the website as well as in local newspapers. The posts have two purposes: first, to engage
the community and second, to help citizens better understand the terms generally used
in climate action but not well explained, except scientifically. This strategy was adopted
following interviews that the team did with diverse stakeholders requesting the need for
more information using less scientific jargon. Indeed, the main impediment to climate
action has been a lack of knowledge and understanding [39,41]. The blogs have already
brought attention to residents who are contacting me about their properties for advice. At
the same time, it is important to not create expectations and, in some cases, ensure that
they are directed to the right and more appropriate experts when needed. Knowledge
mobilization, such as these blog posts, encourages a greater exchange of ideas and informa-
tion among people engaged in a dialogue, as they can make a greater impact on decision
making and actions that are taken at the community level. Knowledge must be accessible
to all actors and communicated in various formats from meetings to social media [43].

Enhanced community engagement in EbA can lead to unexpected outcomes as it can
promote many other activities that link people and nature [44]. For example, once actions
are implemented, such as the restoration of a buffer zone along the coast, monitoring
and evaluation are essential activities, and they can involve school children or volunteers
through citizen science [45]. They are part of ensuring that actions are positive and effective
as adaptation measures and essential in ecosystem governance, which is based on an
adaptive approach. While monitoring and evaluation are often the poor children in the
cycle of adaptation actions, there are many ways to conduct them based on community
participation. Citizen science can have positive impacts as people remain involved in the
EbA process [44].

Challenges remain with all these approaches that may seem a priori very positive.
Skeptical people (usually uninterested in being involved and often adding blogs or com-
ments in media published on a specific event) or people with a specific agenda may try
to disrupt the process (during public meetings), limiting the efforts of others. Many tac-
tics are now available to reduce skepticism, including several narratives from various
organizations [46].

PAR and EbA, when correctly done, are demanding and time consuming, as unex-
pected questions or requests may arise, requiring reexamining some aspects of the project.
Both rely on an interdisciplinary team, as various disciplines may have to be involved
in the discussion and analysis of the various options [47]. Mostly likely, because EbA
requires time, many projects previously analyzed by Brink et al. [36] suggest that few
have used a participatory process. PAR needs to be carefully planned, and proper ethical
considerations must be respected. This is especially important when Indigenous Peoples or
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marginalized groups are involved, and meaningful respectful engagement is critical. This
is where traditional knowledge becomes a crucial part of the process and can help co-define
strategies. Indigenous Peoples and local communities have a wealth of knowledge that
must be respected and integrated as part of the process. The guiding principle of “Two-
Eye Seeing”, developed by Elder Albert Marshall [48], then becomes essential to merge
both scientific and traditional knowledge. Caution should also be placed in the possible
saturation of the community regarding the number of activities that may be required to
advance in co-constructing solutions or strategies [49].

This may be important in small coastal communities where few people are involved
due to many other commitments. Volunteer burnout is therefore a real issue and should be
considered when planning activities, especially when it is time to implement actions such
as community restoration of a buffer zone, for example, or its following monitoring [50].
This is where innovative solutions may be important to define. In Xiamen, China, for
example, the reforestation of the mangroves, viewed as essential after they were initially
destroyed to build resorts along the coast, which were eventually levelled by a typhoon
in 1999, was started with the use of school children who helped plant thousands of small
trees [40]. This strategy helped to rapidly move forward with reforestation, as few adults
were available to help due to other commitments.

5. Conclusions

It is important to remember that through geological time, ecosystems have evolved
with a changing climate. This is the foundation of all ecological systems. However, with
accelerated change due to anthropogenic activities, it remains unclear how the natural
system will adapt. But at the same time, since it has always adapted to changes and has
proven more effective at this than humans, this is also where EbA becomes important.
EbA can also play an important role in protecting biodiversity and ecosystem services, the
bases on which humans can survive and ensure their sustainability. To do so, EbA is based
on a few important principles, such as community participation, inclusion, respect of all
traditional and scientific knowledge, accountability, transparency, and trust. As such, EbA
promotes ecosystem governance where the bottom-up and top-down approaches to govern
merge to ensure positive results. EbA can also be combined with other approaches such as
PAR. EbA does not stop with the implementation of strategies or solutions. Monitoring and
evaluation are essential components of the process. They allow determination of whether
human actions are helping or not helping natural ecosystems to maintain their functions
and services. Citizen science can play a role by contributing data and promoting further
public engagement and social learning. It demonstrates how the bottom-up approach can
help decision making, planning, and management (top-down component) and be more
socially acceptable and, in the long term, sustainable.

EbA cannot solve all the climate change impacts in all communities. It is important
to understand the conditions very well, which areas are the most vulnerable, and what
solutions can be implemented. As mentioned, it is always possible that two approaches are
combined to improve the possibility of long-term adaptation. EbA is indeed a long-term
process. It is based on the assumption that ecosystems need time to be able to be restored
and biodiversity as well as ecosystem services to be re-established. Planners and decision
makers at the community level need to acquire enough information and data prior to
making any decisions. Through community engagement, they can also gauge the level
of social acceptability and in some cases identify other solutions that they may not have
thought of, especially solutions based in traditional local knowledge.

In terms of the perspective that community engagement is needed to ensure the
sustainability of EbA solutions, it is clear that this would be the ideal situation, and this
is often coming in communities that have had some challenges in the past either through
disaster or because of the lack of national attention. They, in these cases, take the matter in
their own hands. In other cases, it is assumed that either researchers or local authorities
increase awareness of the issues and support the community in the process of community
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engagement. In these cases, it is assumed that local authorities embrace the importance
of participation to find solutions and are willing to work with various stakeholders. For
researchers, it also means that they are willing to accept that not only their knowledge is
the right one, but that community members may have traditional local knowledge that can
benefit the process of EbA.

There are limitations in these approaches. It may not be possible in all situations to
adopt EbA because of physical, ecological, or political constraints. Physical or ecological
constraints can be due to the susceptibility of the geology, topology, or other factors that
render the need for grey infrastructure. These constraints would be partly understood
while doing a vulnerability assessment of the ecosystem. Political climate may also affect
the level of involvement of a community. As the number of case studies on EbA increases,
it will become possible to add options and possible solutions that can work in different
conditions.
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