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RESILIENCE TO WAD? EXPLORING DIFFERENT PERCEPTIONS OF RESILIENCE
AND COASTAL PROTECTION MEASURES AMONG KEY STAKEHOLDERS
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Summary: Climate change is challenging coastal resilience worldwide, with hard engineering coastal protection measures
reaching their limits and becoming increasingly unsustainable. The Wadden Sea, a UNESCO World Heritage natural site,
illustrates this dilemma, hemmed in between a rigid dike line and an encroaching North Sea. While the term resilience gains
traction in both policy and academia, its meaning remains contested: Is the goal to keep the shoreline unchanged, safeguard
communities, protect ecosystems or something else? To clarify what Resilience to Wad could look like, we examine how
key actors along the Schleswig-Holstein Wadden Sea perceive coastal resilience and which coastal protection measures they
favour. Semi-structured interviews, observations, and policy document analysis were used to understand these perceptions
and key influencing factors. Findings reveal that stakeholders tend to favour conventional hard engineering solutions to
coastal management due to entrenched path dependencies and strong place attachment. Yet where those lock-ins are weaker
and cultural landscapes align more with the tidal flats, a shift in coastal management is evident. Institutions continue to
prioritise people and material assets while treating the ecosystem as separate from the social fabric. Broadening the political
agenda to embrace social-ecological interdependence is therefore pivotal for negotiating a shated, stakeholder-dtiven vision
of a climate-resilient Wadden Sea. Collectively, our study advances the literature by (1) introducing the Coastal Resilience
Bloom linking perceptions and practice, (2) evidencing an emerging - albeit uneven and place-specific - resilience turn, and
(3) showing how policy framing and path dependencies shape acceptance of more innovative coastal protection measures.
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1 Introduction

The Wadden Sea, a UNESCO World Heritage
natural site and the world’s largest contiguous tid-
al system, faces multiple climate change impacts
(HErON et al. 2020). It stretches across Denmark,
Germany and the Netherlands working together un-
der the Trilateral Wadden Sea Cooperation (TWSC).
Located between land and sea, coastal areas such as
the Wadden Sea have been strongly shaped and al-
tered by humans over the course of centuries (RATTER
& WarLsh 2019). It is the age of the Anthropocene,
in which coastal biomes are so heavily modified by
humans that, according to Lazarus (2017), the term
‘coastal anthrome’ seems more fitting. This is also
true for large stretches of the Wadden coast. The
history of the German Wadden Sea is marked by a
battle between coastal settlers and the North Sea,
characterized by alternating phases of storm surges
along with land loss and land reclamation processes
(LotzE et al. 2005). It is a story that portrays the
struggle between the human desire for stability and
the dynamics of nature. This eventually resulted in
the formation of a hard boundary of dikes and em-
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bankments between the land and the sea, between
nature and culture (LIBURD & WAaLsH 2022).

These hard engineering coastal protection meas-
ures are reaching their limits. On the one hand,
they influence the natural dynamics of the ecosys-
tem through a phenomenon referred to as ‘coastal
squeeze’, as the ecosystem becomes trapped between
a rising sea level on one side and a hard dike line on
the other (HorsTEDE 2019, ToriO & CHMURA 2013).
At the same time, they lead to constantly rising main-
tenance costs, increasing capital expenditure for new
construction and negative ecological side-effects
making them unsustainable in the long run (BEATLEY
2009, GARMESTANI et al. 2019, MARKUS-MICHALCZYK
2023). Innovative measures are therefore needed
that go beyond purely engineering-based approaches
in order to adequately deal with the increasing flood-
risk and coastal erosion caused by climate change.

Our analysis combines resilience theory (engineer-
ing, ecological, social-ecological strands) with ocean-
perception research to examine how stakeholders
frame adaptation options. In this study, ‘stakehold-
ers’ are persons or organisations that influence, or
arc affected by, decisions on coastal adaptation in
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the Schleswig-Holstein Wadden Sea. Our sample fo-
cuses on professional stakeholders with recognised
expertise or formal responsibilities (e.g., public au-
thorities, NGOs, researchers).

The above illustrates that the resilience of the
system is under threat. Not only the ecosystem, but
also coastal communities are affected by a variety
of climate change impacts such as increased sever-
ity and frequency of extreme events (OPPENHEIMER
et al. 2019). Given accelerating sea-level rise, age-
ing defences, and contested land-sea trade-offs in a
UNESCO World Heritage site, we ask one core ques-
tion in this study: Resilience to Wad? To answer this,
we raise three sub-questions: (1) What do key stake-
holders mean by ‘coastal resilience’ at the Wadden
Sea? (2) Which experiential, place-based, and insti-
tutional factors shape these meanings? (3) How do
these meanings translate into preferences for coastal
protection measures?

Since resilience is a highly power-laden, politi-
cal concept up for debate (POorTER & Davoupr 2012,
WHITE & O’HARE 2014), the above questions need
to be looked at in close dialogue with those affect-
ed. Drawing on interviews, observations and policy
document analysis, this paper therefore sets out to
explore stakeholders’ perceptions of resilience, the
factors influencing certain perceptions and the as-
sociated actions taken that shape current and future
coastal management practices.

Drawing on resilience theory and ocean percep-
tion research, this study provides insights into the
ways resilience is understood and practiced in coastal
management and planning (Section 2). It then zooms
in on the case of the Schleswig-Holstein Wadden Sea
(hereafter SH Wadden), located in the German part
of the Wadden Sea, to examine stakeholder percep-
tions of resilience. Using a combination of methods
described in Section 3, stakeholder perceptions of
coastal resilience and associated preferred coastal pro-
tection measures are analysed (Section 4). Looking at
underlying factors influencing the stakeholders these
findings are further discussed in Section 5. Finally,
the question ‘Resilience to Wad?’ is reflected upon
and future fields of research are identified (Section 0).

2 Understanding resilience in coastal man-
agement and planning

Coastal resilience is a highly ambiguous concept,
which not only makes it difficult to operationalize,
but also leads to varying implementation outcomes
(DoBIE et al. 2022, FoLke 2006, WHITE & O’HARE

2014). To understand resilience and its operationali-
zation, we will draw from resilience theory looking
at differing resilience perspectives and from ocean
perception research exploring how stakeholder per-
ception influences prevailing resilience perspectives.

2.1 Resilience — ambiguous concept, ambiguous
operationalization

Resilience has many facets (ALLEN et al. 2019),
in essence, it is about remaining functional while
dealing with disturbances (McCLYMONT et al. 2020).
These disturbances can be expected or surprising,
gradual or immediate, fast or slow, external or in-
ternal (FoLKE 2006, MAsSELINK & Lazarus 2019).
While sea-level rise might be expected, gradual, and
slow, the magnitude and impact of a storm surge can
be surprising, immediate, and rapid.

Originating from mechanics, the term resilience
has spread across disciplines, becoming a cross-cut-
ting, multidisciplinary, and socially constructed con-
cept widely discussed in academia (e.g., Davoub!
2012, Forke 2006, McCryMONT et al. 2020, TRELL et
al. 2017) and trending in policy (WHITE & O’HARE
2014). TrReLL et al. (2017: 7) caution that “[t/he term
‘resilience’ therefore runs the risk of becoming a
heavily contested buzzword.” ALLEN et al. (2019: 1)
speak of an attractive simplicity of the term on the
one hand and a rich underlying complexity that puts
key aspects up for discussion on the other. This am-
biguity not only renders the operationalization of the
concept difficult (GARMESTANI et al. 2019, ROLFER et
al. 2022) but can also result in different planning
approaches and outcomes when ‘applying’ resilience
(DoBIE et al. 2022, FoLke 2006, WHITE & O’HARE
2014). Clarifying the concept’s various meanings
is therefore key to enabling and enhancing (coast-
al) resilience (GARMESTANI et al. 2019, ROLFER et al.
2022, WHITE & O’HARE 2014). As shown in Table 1,
there are three dominant perspectives of resilience:
engineering resilience, ecological resilience, and so-
cial-ecological resilience.

While the engineering perspective focuses on
maintaining a stable state, a status quo, the ecolog-
ical perspective recognizes the existence of multi-
ple equilibria but aims to prevent the system from
shifting to another equilibrium by preserving the
main functions and structures of the current system
(Davoupr 2012, Forke 20006). In contrast to these
two so-called equilibrist perspectives of resilience,
the evolutionary or social-ecological perspective
relinquishes the notion of equilibria by asserting
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Tab. 1: An overview of the resilience perspectives

Equilibrist perspectives

Evolutionary perspective

: Current system
H position

° Potential system
_/ position

Ideal system
area

Engineering resilience

(1960/70s)

single equilibrium

Ecological resilience
(1980s)

withstand withstand

s \’(\ persist /_\

multiple equilibria

Robustness and persistence of
current stable state by withstanding
shock and preserving key structural
and functional aspects of the current
state to prevent shift to another state.

Multiple stable states; unpredictable
surprises; tipping points.

Favoring ecosystem-based and
adaptive over purely engineering

Maintaining the structure and

Focus on Constancy and
efficiency of
single stable state
(equilibrium); Recovery
time after a disturbance;
Resistance to shocks.
System Single steady state;
characteristics ~ linear; predictable.
Planning Techno-rational;
approach top-down; reactive;
command-and-control approaches.
strategies.
Case study: Resist disturbances
Wadden Sea by maintaining the

dike line in its current
state to protect people
and material assets.
Recovery to original

function of the current stable state
of a tidal flat system by withstanding
the perturbations caused by climate
change. Prevent the transition toward
a lagoon-like system state.

Social-ecological resilience
(1990s / 2000s)

nsfo,
&2,

>

Sustaining, adapting, and
transforming in the face of external
and internal, immediate and gradual
disturbances. Emphasis on proactive,
long-term adaptation.

Social-ecological system; cross-
scale interactions; non-linear;
unpredictable; continuous change;
dynamic.

Communicative-rational;
collaborative; adaptive; integrated;
process-oriented; proactive; holistic.

Evolve and adapt to climate change
through flexible and adaptive
measures using windows of
opportunity for transformation;
focus on resilience of coastal
communities, the ecosystem, and

state after shocks such
as storm surges.

their interconnections.

Sources: BEATLEY (2009), Davout (2012), ForkEe (2006), GARMESTANI et al. (2019), ROLFER (2022), TRELL et al. (2017), WhITE & O’HARE (2014)

that systems are constantly evolving, adapting and
transforming (Davoupr 2012, FoLke 2006, WHITE
& O’HARE 2014). The objective is to move toward
more desirable states for both people and nature that
are better suited for dealing with complexity, con-
stant change, and inherent uncertainty (ROLFER et al.
2022, WHITE & O’HARE 2014).

It is relevant to discuss the different possible per-
spectives on resilience, since the way resilience is un-
derstood, also influences the way it is operationalized
in practice and thus what is prioritised, and which
interests and values may suffer the consequences or
are overlooked.

Coastal protection measures currently in place
reflect a diversity of understandings of what resil-
ience could mean in practice. For example, con-
ventional coastal protection measures reflect the
engineering, as they aim to maintain or, if neces-

sary, return to a given steady state. Examples in-
clude dike maintenance to preserve the current dike
line, land reclamation or sand nourishment to com-
pensate for coastal erosion and return to pre-flood
conditions. Ecosystem-based adaptation measures
or Nature-based Solutions (NbS) are characteristic
for an ecological resilience perspective and empha-
size the preservation and restoration of underlying
ecosystem services to be able to withstand shocks
(GARMESTANI et al. 2019).

While ecosystem-based adaptation is primarily
concerned with ecological aspects of coastal protec-
tion, accommodating measures (e.g., flood-adapted
building on terps) and managed retreat tend to em-
phasize the social aspects of dealing with coastal
hazards. For this reason, all of these measures com-
bined can be considered as expressions of the social-
ecological perspective of coastal resilience, which
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can be considered a more holistic approach to cli-
mate adaptation (see FUNFGELD & McEvoy 2012,
ROLFER et al. 2022).

In this paper, non-conventional coastal protection
measures (Fig. 1) encompass all approaches to dealing
with coastal risks that go beyond purely engineer-
ing-based solutions. The focus is on the resilience
of the coastal system as a whole, taking into account
both ecological and social aspects and their inextri-
cable interconnectedness. The need to incorporate
non-conventional coastal protection measures to
become resilient is driven by two reasons:

(1) the failure of conventional measures in the
face of climate change challenges, for example, in
terms of ever-increasing and unsustainable main-
tenance costs (TEMMERMANN et al. 2013), negative
ecological side effects (BEaTLEY 2009), and impaired
risk perceptions (Liao 2014);

(2) non-conventional measures offer additional
benefits beyond protection (e.g., SINGHVI et al. 2022,
SurTON-GRIER et al. 2015), are often more flexible
and adaptable (MASSELINK & LazARUS 2019, SINGHVI
et al. 2022, SuTTON-GRIER et al. 2015), and account
for the uncertainty and complexity of the underly-
ing system (SINGHVI et al. 2022).
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/ ot
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However, although non-conventional measures
can help overcome some shortcomings of conven-
tional measures, they are not applicable or feasible
everywhere. For example, densely built-up coastal
areas often lack sufficient space for extensive tidal
zones, and accommodation measures such as terps
are costly, making them unrealistic behind existing
dike lines. Therefore, a mix of conventional and non-
conventional measures is considered desirable to im-
prove overall coastal resilience (OPPENHEIMER et al.
2019, SINGHVT et al. 2022, SuTTON-GRIER et al. 2015).

2.2 Resilience and stakeholder perception

To understand how resilience is put into prac-
tice, in addition to identifying the predominant
resilience perspective applied, it is crucial to clari-
ty stakeholder perceptions in which these practic-
es are embedded. As McELDUFF & RircHIE (2018:
192) state, “[a]ctions, or behaviours, considered to
be successful, effective or legitimate in enhancing
resilience are dependent on what people perceive as
worth achieving and protecting.” Questions about
how people understand, evaluate or deal with an

/ non-conventional

Adaptation

Coastal management
approach

conservation
& restoration

Resilience
perspective

Response to
climate change impacts

Fig. 1: Different resilience perspective, different resilience practice
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environment, an issue, or a management measure
are at the core of what is called ‘ocean perception
research’ (JEFFERSON et al. 2021: 1). This field of re-
search recognizes the significance of including the
social dimension in general and stakeholder percep-
tions in particular, in both marine and coastal man-
agement and planning (JEFFERSON et al. 2021).

Coastal management and planning can benefit
from better exploring stakeholder perceptions for
three reasons:

(1) Insight into different stakeholder perceptions enables
the identification and integration of intangible, cultural values
as well as local fnowledge and experience in coastal manage-
ment and planning. Stakeholder priorities as well as in-
tangible, place-based, cultural values are often over-
looked in coastal and marine management (DORING
& RATTER 2018, JORDAN et al. 2023, DE JUAN et al.
2017). There is a need to integrate different types
of knowledge, especially local knowledge, to en-
hance coastal management practice and coastal re-
silience (RESTEMEYER et al. 2017, ROLFER et al. 2022).
Investigating stakeholder perceptions of coastal pro-
tection measures and coastal resilience can contrib-
ute to a more holistic and integrated coastal manage-
ment (DE JUAN et al. 2017), and promote trust, which
can increase public acceptance of coastal protection
measures and inform and facilitate decision-making
processes (GrELcicH & O’KEEFFE 2016).

(2) Accounting for differing stakebolder perceptions helps
identify areas of conflict and agreement between stakeholders. 1t
[further reveals obstacles to inplementing measures for increas-
ing coastal resilience. 1dentifying areas of conflict and
agreement can facilitate collaboration in coastal man-
agement and planning. Finding shared objectives can
help to overcome inter-group conflicts (MASON et al.
2015), which could otherwise pose an obstacle to the
implementation of certain coastal protection mea-
sures. As stakeholders can both enable and hinder ad-
aptation, stakeholder perceptions can help assess the
effectiveness and acceptance of current measures and
to predict likely responses to new measures (GELCICH
& O’KEEFEE 2016). With regard to non-conventional
measures, JORDAN et al. (2023) emphasize that under-
lying perceptions form the foundation for any nego-
tiations on coastal protection and the move towards
more innovative approaches.

(3) Assessing and incorporating stakeholder perceptions
helps to ideally create a shared understanding of and vision
Jor coastal resilience. It also shows what coastal management
practices are considered desirable to achieve this vision. Due
to the ambiguity of the term resilience, it is essential
to establish a common understanding and shared vi-
sion for coastal resilience (DOBIE et al. 2022, ROLFER

et al. 2022), as this has impacts on its operational-
ization and therefore coastal management and plan-
ning. Perception research provides a platform to
investigate what is seen as desirable and achievable
(GeLcicH & O’KEEFFE 2016).

However, stakeholder perceptions are influenced
by a variety of factors. For example, risk percep-
tion is closely related to stakeholder perceptions of
non-conventional coastal protection measures and
coastal resilience. As RATTER & LEysHON (2021: 1)
point out, “The ways in which individuals, societies,
and politics respond to climate change are in many
cases contingent on perceptions of its causes, conse-
quences, and wider implications.” Without perceiv-
ing climate change as a risk to be managed through
innovative and adaptive approaches, non-conven-
tional coastal protection measures become of little
relevance to stakeholders.

Five key factors influencing stakeholder percep-
tion were identified from literature to further explore
the selected case-study area: 1) path dependency,
2) policy framing, 3) social identity, 4) experience,
and 5) place attachment. While the former two (path
dependency and policy framing) relate to systemic
and political aspects, the latter three bring in a more
individual and psychological dimension to complete
the picture. Collectively they are all found to influ-
ence perceptions and will be further elaborated upon
in section 5.1.

To better deal with the ambiguity of the resil-
ience concept, it is necessary to keep searching for
some common ground in the understanding of the concept, as
a basis for developing a shared vision of the future, a vision
of what can be considered a desirable system state to evolve to-
ward. Looking at how coastal resilience is perceived
by different stakeholders can help answering the
question of and developing a vision for ‘Resilience
to Wad?”.

2.3 Summing up: The Coastal Resilience Bloom

Inspired by the Flood Resilience Rose of
KARRASCH et al. (2021), the ‘Coastal Resilience
Bloom’ (CRB) was developed as a conceptual frame-
work for this study. The CRB illustrates the connec-
tions between the respective resilience perspective,
its operationalization and its embeddedness in per-
ceptions and influencing factors. As shown in Fig, 2,
the CRB consists of three levels that each represent
a different concept. The coastal resilience perspec-
tives at the center of the bloom (level 1) are oper-
ationalized differently through coastal management
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Fig. 2: The Coastal Resilience Bloom (CRB), conceptual framework of the study

and planning practices (level 2), which in turn are
influenced by stakeholder perceptions and factors in-
fluencing those (level 3). All the three levels (Fig. 2)
are nested within the overarching context of climate
change threatening coastal resilience.

The CRB further illustrates a paradigm shift in
resilience (dark gray arrows in Fig. 2), which is re-
ferred to in academia as the resilience turn (SHAW
2012, TrELL et al. 2017). It is a shift from an engi-
neering resilience perspective, which presumes a
predictable and stable world, to a social-ecological
perspective that recognizes the unpredictability and
complexity of systems. WHITE & O’HARE (2014) view
this shift towards an evolutionary resilience perspec-
tive primarily in science but question its implementa-
tion in practice. Other researchers indeed found that
the engineering perspective in flood risk or coastal
management practice tends to prevail (MASSELINK &
Lazarus 2019, RESTEMEYER 2018). One aim of this
study is therefore to find out whether the stakeholders
at the SH Wadden adopt a more social-ecological re-

silience perspective in view of the dynamic and com-
plex challenges posed by climate change or whether
the engineering perspective prevails and what this
would then mean for coastal management practice.

3 Methodology

This paper focuses on the Schleswig-Holstein
Wadden Sea (SH Wadden) located in Germany. It
was declared a national park in 1985 and spans from
the Elbe estuary in the south to the island of Sylt in
the north (see Fig. 3). In addition to the Wadden Sea,
the study area includes the surrounding coastal com-
munities on the mainland, the barrier islands, and
Halligen. Halligen are flat marsh islands that lie just
a few decimetres above sea level. They are protected
only by comparatively low dikes that are not capable
of holding back larger floods. Houses are therefore
built on dwelling mounds to protect people and live-
stock when the Hallig is flooded during winter storm
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Fig. 3: Case study area. Source: Esti & contributors (USGS, NOAA, FAO, TomTom, Garmin); administrative
data: GeoBasis-DE/LVermGeo SH; LGV Hamburg; LGLN).

surges. Together with the national park, the Halligen
form a UNESCO Biosphere Reserve, a unique model
region for sustainable development.

We chose the Wadden Sea as our study area be-
cause its exceptional ecological diversity is accompa-
nied by a diversity of stakeholders, each with different
and at times contradicting views on how to best man-
age the area and what constitutes a resilient future for
the area. As a UNESCO World Heritage where coastal
management will need to adapt to changing circum-
stances and balance the different values in the region,
it provides a highly relevant setting to explore percep-
tions of resilience and strategies for enhancing it.

As depicted in Figure 4, different methods were
used to understand stakeholder perceptions and fac-
tors influencing them to explore ‘Resilience to Wad?’.
Between November 2023 and January 2024, a total
of 14 semi-structured interviews were conducted with
key stakeholders, most of them online (Fig. 4). Semi-
structured interviews are a well-suited method to ex-
plore participants’ experiences and beliefs, provide
flexibility and the possibility to ask follow-up ques-
tions (KALLIO et al. 2016). To identify stakeholders’
perceptions of non-conventional coastal protection
measures in particular, photo elicitation was used dur-
ing the interviews. Pictures of different coastal protec-
tion measures were shown to prompt interviewees to
share their thoughts and feelings. As the brain area
for processing visual information is evolutionary older
than the one for processing verbal information, photo

elicitation can provide additional information about
participants’ values, beliefs, and perceptions (HARPER
2002). Beyond the visuals, we asked about participants’
professional roles, connection to the Wadden Sea, per-
ceptions and lived experiences of climate change and
flooding, and their views on coastal protection - past,
present, and desired futures.

Interviewees from different disciplines were pur-
posefully selected based on their profession and ex-
perience. In order to best represent the perceptions
of the stakeholder groups to which the interviewees
belong, people in senior positions with many years
of experience were approached. While acknowledg-
ing the importance of coastal communities in coastal
management and planning, this study primarily fo-
cused on key stakeholders such as public authorities
and NGOs who are in charge of making or developing
coastal management plans.

Each interviewee received an information sheet
and signed an informed consent form to ensure trans-
parency and that the ethical aspects of research were
safeguarded. To prevent interviewees from being
harmed by their participation and to make them feel
more comfortable in sharing their perceptions and
opinions, pseudonyms are used when referring to the
interviewees throughout this paper. This approach
may also contribute to reducing social desirability bi-
ases. Tab. 2 lists the areas of expertise of the 14 inter-
viewees and their pseudonyms used in this paper. The
trilateral perspective in Tab. 2 refers to the cooperative
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Resilience to Wad?
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Fig. 4: Methods used to answer the research question ‘Resilience to Wad?’

governance arrangement among Denmark, Germany
and the Netherlands under the Trilateral Wadden
Sea Cooperation (TWSC). The interviews were tran-
scribed verbatim and analyzed using a deductive cod-
ing tree, based on the conceptual framework (Fig. 2).
In addition to the interviews, the lead authot con-
ducted observations in the research area, including a
3-day excursion to the SH Wadden and several shorter
visits in 2023 and 2024. The aim of the observations
was to gain an insight and first-hand impression of the
coastal protection measures used along the mainland

Tab. 2: Area of expertise of the 14 interviewees and their
pseudonyms

Expertise in Pseudonym of the interviewee
Nature conservation N1, N2, N3

/ National Park

Coastal protection CP1, CP2, CP3
Planning P1, P2

Research R1, R2, R3
Agriculture Al

Tourism T1

Trilateral perspective TRI1

of the Wadden Sea

coast, and the types of settlements present in the area.
Observation data included field-notes and photos
which were coded following Figure 2.

In addition, policy document analysis was used
to provide background information, insight into pri-
orities and plans for current and future developments
in coastal management, which is informed by policy.
Policy document analysis provided an insight into
how coastal resilience at the SH Wadden is framed
by key decision-makers, which is one of the factors
influencing stakeholder perceptions. The analysis
of policy documents was also used to compare and
verify results obtained from interviews and obser-
vations, making the study results more reliable and
robust. The policy documents were selected for their
relevance to coastal management at the SH Wadden
and include both documents that are exclusively
relevant to Schleswig-Holstein and documents that
also inform other areas of the Wadden Sea (Tab. 3).
To ensure a comprehensive and reliable analysis of
policy documents, we adopted the recommendations
and tools for policy-document analysis proposed by
CARDNO (2018). The content of the policy documents
was analysed with particular regard to the framing
of coastal resilience by key institutions influencing
coastal management.
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Tab. 3: Selected policy documents for the analysis

Relevant exclusively for Schleswig-Holstein

Relevant for Schleswig-Holstein and other areas

MELUR (2015) Strategie fiir das Wattenmeer 2100
(Strategy for the Wadden Sea 2100)

MEKUN SH (2022) Generalplan Kistenschutz des
Landes Schleswig-Holstein. Fortschreibung 2022 (General
Plan for Coastal Protection)

MILIG (2021) Landesentwicklungsplan Schleswig-
Holstein. Fortschreibung 2021 (State Development Plan
Schleswig-Holstein)

CoMMON WADDEN SEA SECRETARIAT (2014) Toender
Declaration. Ministerial Council Declaration of the 12th
Trilateral Governmental Conference on the Protection of the
Wadden Sea. Annex 4: Climate change adaptation strategy

NaTURE NGOs oF THE WADDEN SEA REGION (2022) The 2022
Call for Action for the Wadden Sea

BUKEA, MEKUN SH, MU (2023) Cuxhavener Erklirung
(Cuxhaven Declaration)

4 Perceptions of resilience and coastal pro-
tection measures at the SchleswigHolstein
Wadden Sea, Germany

Several different perceptions and themes regard-
ing coastal resilience in the SH Wadden emerged from
the interviews. Climate change was, for example,
identified as the greatest challenge for SH Wadden not
only in the interviews (CP2, N2, R3), but also in all
the documents analysed. This is an extremely impor-
tant finding, as risk perception is closely linked to the
petception of resilience (RATTER & LEysHON 2021).
Acknowledging the risk provides an impetus for ac-
tion. While the authorities give coastal protection a
higher priority in the form of dedicated coastal pri-
ority areas in the current State Development Plan in
order to create space for dike reinforcements and to
avoid land use conflicts, other stakeholders (N2, R1,
R3, TRI1, N2) emphasize that the root causes as well
as other environmental stressors such as the intensi-
fication of marine use, as addressed in the Cuxhaven
Declaration, must be addressed to become resilient.
Many interviewees (N2, CP1, CP2, CP3) see the Dutch
counterparts as leading the way towards coastal resil-
ience, especially with regard to technical solutions.

The exploration of coastal resilience through
interviews and document-analysis revealed a com-
plex landscape of intertwined perspectives making
it a challenge to categorize respondents and docu-
ments into one of the three resilience perspectives.
For example, while many participants from public
authorities highlighted the potential of hard engi-
neering measures and the reliance on prognosed sce-
narios typical for an engineering perspective, they
also acknowledged uncertainties due to the complex
challenges caused by climate change and tried to in-
tegrate other perspectives from tourism and nature
conservation into their management plans, showing
therefore also characteristics from the ecological and
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socialecological resilience perspectives (Tab. 1). This
indicates a somewhat more progressive engineering
perspective, as one participant from coastal protec-
tion noted:
“In this respect, it [coastal management] is
of course a maintenance strategy |engineering
perspective] [...] At the same time, it is also
always a transformation process [social-ecological
perspective]. Coastal protection and nature
conservation strategies have changed in the
last few decades.” (CP2).

These findings illustrate that the resilience turn
postulated in academia may be gradually emerging in
coastal management practice, even if the engineer-
ing perspective on resilience prevails. With regard
to coastal protection measures and their resilience
potential, perceptions differed between stakehold-
ers. Interviewees representing coastal protection
tended to prefer more conventional measures as the
most effective means to safeguard people and mate-
rial assets from flooding. In contrast, nature conser-
vation agencies including the national park authority
leaned towards NbS, valuing their ecological benefits.
Meanwhile, researchers attempted to develop innova-
tive concepts and strategies to enhance coastal resil-
ience for the overall social-ecological system.

When it comes to accommodating measures
such as terps, many respondents (CP3, CP2, R1)
highlighted concerns about their financial viability.
However, the concept of floating houses frequently
emerged as a topic of interest for a resilient future
(R3, CP3, N2, TRID).

Although many of the interviewees saw man-
aged retreat as a viable approach with a potential to
provide valuable co-benefits, they acknowledged it
would face resistance from local residents. In place
attachment literature, loss of place is equated to a
loss of a beloved person, triggering similar reactions
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(TrRELL & vAN Hovex 2012). In addition, this op-
position is deeply rooted in the local community’s
traditions, arising from a long-standing history of at-
tempting to conquer the untamed North Sea.
Despite the varied views on preferred coastal
protection strategies, there was agreement among
stakeholders and in policy documents that a combi-
nation of measures tailored to specific local contexts
is needed, acknowledging there is no one-size-fits-all
solution (R3, R2, TRI1, N3, CP2, CP3). This is in line
with scientific recommendations (e.g., SINGHVI et al.
(2022), FONFGELD & McEvoy (2012), REisE (2010)).
“In order to secure local resilience, on the ba-
sis of a common knowledge base, site-specific
‘tailormade’ solutions should be developed.”
(CoMMON WADDEN SEA SECRETARIAT 2014 6).

Table 4 shows different resilience perspectives
present in the region and underscores the need for
developing a shared vision and find some common
ground for a resilient Wad. The latter is acknowledged
in the following quote:

“What makes sense will be to have future

visioning or scenario exercises which are in-

formed by and include people’s perspectives
and values. [...] And part of the issue here is
that planning is very much focused on regu-
lations and not strategic visions or looking at
potential alternatives. It’s very much set with-

in the ‘business as usual’ type of approach

which doesn’t open a space for discussion es-

sentially.” (R2).

Tab. 4: Different resilience perspectives among stakeholders

Below we discuss five influential factors behind
the differing stakeholder perceptions which also
highlight the difficulty of implementing non-conven-
tional coastal protection measures.

5 Discussion

Section 5 interprets our empirical findings
through the lenses of resilience theory, ocean percep-
tion research and insights from environmental psy-
chology: Section 5.1 examines the five factors that
influence stakeholder perception relating them to
previous work; 5.2 revisits the core research question
— how ‘Resilience to Wad’ could look like; and 5.3
reflects on the study’s research limitations.

5.1 Factors influencing stakeholder perceptions
at the SH Wadden

5.1.1 Path dependency

Path dependencies describe how actions and
events in the past influence decisions and actions in
the present and future (TUBRIDY et al. 2022). This can
pose obstacles for new trajectories, resulting in so-
called lock-ins when the system becomes too rigid to
change and adapt (RESTEMEYER et al. 2017). Path de-
pendencies influence stakeholder perception of how
the coast should be managed by providing a reference
point of how the coast was managed in the past. Path

Resilience to Wad?

Engineering perspective

“We have extremely good dikes [...]
So, our coastal protection is really
good.” (A1)

“We will then have to adapt to the
climate and that will mostly only be
possible with traditional measures,
i.e. foreshore management is

not enough. We will also have to
reinforce dikes.” (CP1)

“I don‘t see any major problems over
the next few decades either. So, the
Wadden Sea as such is simply a natural
system and that will adjust.”” (CP1)

Ecological perspective

“The research is about what we
have to do to preserve the ecological
function [...] But there will be

tipping points.” (R3)

“The concern is that the Wadden Sea
will disappear [...]” (N1)

“So, we never know exactly when
things are going to tip over.” (T1)

“[...] we should place stronger
emphasis on resilience of the
ecosystem |...]” (Call for Action by
Nature NGOs 2022: 5)

Social-ecological perspective

“I believe you have to understand
social structures in order to
ultimately be able to develop
protection strategies.” (R3)

“It’s all a social-ecological system.
You can’t separate the social system
from the ecological system.” (TRI1)

“There‘s a need for social-ecological
transformation on the coast and on
the islands and that should be linked
to nature protection and nature
restoration really of the Wadden Sea
as well.” (R2)
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dependencies are not only deeply embedded in the
minds of the people, but also in institutions, and have
often also materialized in the physical environment
(RESTEMEYER et al. 2017, TUBRIDY et al. 2022).

In the Wadden Sea area, the centuries-long strug-
gle against flooding of the North Sea has led to the
dominance of engineering, vertically integrated and
sectoral coastal management. Moreover, it created a
separation between land and sea in people’s minds, in
management practice, and in material terms through a
kilometre-long dike line (TUBRIDY ET AL. 2022, WALSH
2018, 2020, WarsH & KanNeN 2019). Hard engineet-
ing measures such as dikes are preferred (GONZALEZ-
RiaNcHO et al. 2017), having become taken-for-grant-
ed and widely accepted components of the landscape
(WaLsH 2020), as illustrated by one interviewee: “The
boundary between the mainland and the North Sea is
always, with very few exceptions, the dike” (T'1). This
poses obstacles to more integrated, collaborative, and
innovative coastal management approaches (JORDAN
ET AL. 2023, TuBrIDY et al. 2022). It is further rein-
forced by institutions in which the different depart-
ments work in siloes (Fig. 5), with nature conservation
on the seaward side trying to preserve the ecosystem
and withstand shocks typical of an ecological resil-
ience perspective, and coastal protection authorities
on the landward side focusing on hard protection
measures to protect people and property (see MILIG
(2021), MEKUN SH (2022), MEKUN SH (2022),
MELUR (2015), or interviews with P1, P2, CP1, N2).
The planning efforts of the planning agency are solely

seaward side

territorial waters (1

ical miles)

LKN

focused on the land side, where regional development
plans completely exclude the coast, further reinforc-
ing the boundary. The emergence of marine spatial
planning and the increasingly outdated status of inte-
grated coastal zone management in practice appear to
further reinforce the boundary between sea and land
(WaLsH & KANNEN 2019).

Observations confirmed that conventional coast-
al protection measures are omnipresent at the SH
Wadden: several dike lines in succession, telling the
story of past land reclamation and maintaining the
stable state achieved, supported by pumping stations,
sluices and dredged channels for inland drainage. This
is especially visible on the mainland. Just as BERKES
et al. (2008) suggest, humans have created a homog-
enous, usable system that seems rigid to change due to
historical path dependencies.

This reliance on hard engineering solutions rep-
resents a lock-in, in which institutions seem to have
become too inflexible and entrenched in ‘business as
usual’ to change. One interviewee critically describes
this situation as a ‘dead end’, highlighting the limita-
tions of traditional dike construction in facilitating
natural processes like sediment deposition:

“I would say that this dike construction,

which has been carried out on the German

North Sea coast for over thousand years, has

actually led to a dead end: The result is that

no water can penetrate during storm surges,

no sediment can be brought in and the con-

sequence is that the land behind the dike is

landward side

Federal responsibility | [ National Park Administration | | Coastal protection authority

[ NGOs | |

Dike associations

Wadden Sea

coast-sea boundary

land-sea boundary

| Marine Spatial Planning || Development plans on state level (Schleswig-Holstein) |

| Regional planning |

\ J\ J
Y Y

ecological resilience perspective engineering resilience perspective

Fig. 5: Boundaries and scattered responsibilities between land and sea
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now significantly deeper than the few fore-
shore areas that exist.” (R1).

The General Plan for Coastal Protection intro-
duces the ‘climate dike’, a dike concept that aims to
facilitate future dike reinforcements through a wider
dike crest, thus contributing to long-term, climate-
proof adaptation. However, the underlying problems
such as land subsidence and coastal erosion ate not
addressed in the plan. Despite its innovative design,
this solution underlines the difficulty of turning back
from a path taken in the past where rigid structures
have been developed over centuries to interfere with a
highly dynamic system.

“The continuation of the dike reinforce-

ment programme is of paramount impor-

tance; 74 km of dikes are to be reinforced.”

(MEKUN SH 2022: 81)

Findings show that in areas that are less locked
into a certain coastal protection pathway, where
natural conditions are less distutbed such as on the
Halligen islands or on sandy coasts, more innova-
tive and non-conventional coastal protection meas-
ures emerge (see e.g. ECOHAL and Sandy Coast St.
Peter-Ording projects). This signals an emerging
social-ecological resilience lens. Overall, the pattern
underscores how path dependency shapes protec-
tion trajectories and, ultimately, place-based resil-
ience, with engineering and ecological perspectives
remaining dominant and spatially segregated.

5.1.2 Social identity and the need for a construc-
tive dialogue about coastal resilience

Social identity theory describes how people’s atti-
tude and behaviours are shaped by their group mem-
berships (STEG & Groot 2019). Thus, stakeholder
perceptions are shaped by the attitudes, norms, and
behaviour of the social group they belong to (MAsON
et al. 2015). Multiple social identities can co-exist
(MasoN etal. 2015, STEG & GrooT 2019). Depending
on the context, different social identities are made sa-
lient (STEG & GrooT 2019). Focusing on the Wadden
Sea and the island of Pellworm, SIEDSCHLAG & GEE
(2021) demonstrate how shared beliefs and values in
relation to viewing oneself as part of the community,
influence how islanders perceive their ability to cope
with climate change.

As people like to view their social group (in-
group) in a more positive light than other groups
(out-group), conflicts can arise or increase in situa-

tions where differences between groups are of rel-
evance. Other stakeholder groups atre often viewed in
a negative or stereotypical way, which can hinder co-
operation and collaboration processes (MASON et al.
2015). Ever since the establishment of the Schleswig-
Holstein Wadden Sea National Park in 1985, there
have been conflicts between coastal protection au-
thorities and nature conservation agencies, as the es-
tablishment of the national park was seen as an obsta-
cle to coastal protection and economic exploitation
(JorDAN et al. 2023). Such tensions are still visible to-
day as illustrated by coastal protection representative
stating: “Nature conservation protects nature from
people. And coastal protection protects people from
nature.” (CP1). Acknowledging the differing perspec-
tives and trying to find mutual gains and common
ground in the face of a shared risk and care for an
area, could be a first step towards a resilient Wad. The
Strategy for the Wadden Sea 2100 can be seen as a
promising start, as nature conservation and coastal
protection authorities came together for the first time
to discuss the future of the Wadden Sea.

With regard to more innovative and holistic
coastal management practices, interviewees fre-
quently emphasized their hope for the currently on-
going generational shift in coastal management, with
newer generations thinking differently and challeng-
ing conventional approaches (CP1, N3, R2, R3). This
new generation brings hope for innovative solutions;
however, it also introduces potential tensions due to
differing norms and values with the old generation.

5.1.3 (A lack of) Experience

Stakeholders’ perceptions are influenced by ex-
periences, both by direct experience (e.g., experi-
encing a storm surge) and indirectly (e.g., via stories
of past flooding) since they shape knowledge and
understanding of risk (VANDERLINDEN et al. 2017).
Experience can therefore provide a frame of ref-
erence (JORDAN et al. 2023) or a vivid image of a
coastal risk giving insight into the assumed coastal
resilience. Experiencing severe storm surges and
floods emphasize the relevance of coastal protection
and provide opportunities for learning, which is why
they have continuously (re)shaped coastal protection
and coastal resilience (JORDAN et al. 2023, RATTER
& LeysHON 2021). In their study on ecosystem pet-
ceptions in flood-prone areas, BAIRD et al. (2010)
showed that people who had personally experienced
flooding tended to favour resilience-based system
management over risk-based management, thus fa-
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vouring an evolutionary over an equilibrist perspec-
tive on resilience.

Experiencing storm surges makes the intangible
challenges of climate change more tangible. CP1, CP2
and P2 considered storm surges as drivers of develop-
ment in coastal protection. However, a lack of experi-
ence can have the opposite effect. Both GONZALEZ-
RiANCHO et al. (2017) and JORDAN et al. (2023) were
able to show that since the last severe storm surge at
the SH Wadden in 1962, individual responsibility for
coastal protection and emergency preparedness de-
clined while the role of the coastal authorities moved
to the fore.

Drawing on resilience theory, FoLke (2006: 259)
emphasized the role of memory, meaning “the ac-
cumulated experience and history of the system”,
in the renewal of the system after a disturbance.
Consequently, personal and collective experiences
play a major role in how stakeholders perceive coastal
resilience and associated coastal protection measures.
Decades of positive experience with dikes often lead
to scepticism and doubts about non-conventional, in-
novative measures and can hinder their implementa-
tion (JORDAN et al. 2023). In the case of non-conven-
tional coastal protection measures, it can therefore be
advantageous to give people the opportunity to get
to know and experience them in small-scale projects
(JORDAN et al. 2023).

RESTEMEYER et al. (2017) question the practical
feasibility of resilience thinking in the absence of cata-
strophic floods and given the advanced state of exist-
ing protection systems, a query that resonates with the
findings from the SH Wadden. As there has been no
experience with severe and destructive storm surges
in SH Wadden since 1962, as proudly highlighted in
the General Plan for Coastal Protection, there seems
to be little impetus for change since people feel safe
behind the dike. As the interviewee from the agricul-
tural sector states, people behind the dike are more
concerned about inland water drainage than flood-
ing. Nevertheless, many of the interviewees also per-
ceive the drawbacks of hard infrastructure ranging
from negative ecological side effects such as impeded
habitat connectivity (e.g. for chick migration) to spa-
tial constraints and low aesthetic value. In addition,
in regions where traditional hard dike structures are
absent, such as the sandy islands, the Halligen, or the
sandy coastal area around St. Peter-Ording, there is a
noticeable shift in coastal management strategies to-
wards embracing and working with natural dynam-
ics. This is evidenced by the ECOHAL project on the
Halligen to increase sediment deposition and thus
vertical growth of the Halligen, or the ‘Sandy coast of

St. PeterOrding’ project which aims to improve dune
dynamics and biodiversity. Such approaches draw
on past experiences, recognizing the limitations and
drawbacks of rigid infrastructure for coastal resilience.

5.1.4 Policy Framing and the SH Wadden — one
system or two?

Resilience is a highly political, and power-laden
concept (PORTER & Davoupr 2012, WhiTE & O’HARE
2014). It is commonly presented as a “[...] singular,
vague, but optimistic goal” (WiiTE & O’HARE 2014:
934), often failing to provide clear guidance or recom-
mendation on how to operationalize it. When guid-
ance is provided, it focuses on recovery and resistance
reflecting an engineering or equilibrist resilience per-
spective (WHITE & O’HARE 2014). Framing resilience
within an evolutionary or social-ecological perspec-
tive makes it more difficult to define, operationalize,
or recommend specific actions (WHITE & O’HARE
2014), so the engineering perspective often prevails
in practice (Davoupr 2012, ResTEMEYER 2018). For
this reason, it is important to look at (coastal) resil-
ience from a framing perspective, as it influences how
coastal resilience is perceived and operationalized by
different stakeholders.

A framing perspective sheds light on both the
way policymakers understand complex issues and the
way they use language strategically, using metaphors,
specific names, or narratives to create a particular vi-
sion or version of a complex issue (LAENI et al. 2021).
Framing effects, i.e., different descriptions of the same
issue, can influence people’s decision-making and
preferences (STEG & Groot 2019). For example, dur-
ing the interviews with coastal protection authorities,
a discourse around NbS in coastal protection came
up revealing a tension between their perceived nov-
elty (by policymakers) and their historical application,
which the Coastal Protection Agency interviewee ar-
gued they “[We| have been doing |...] for at least 200
years...” (CP1). This perception challenges the novelty
and thus value of NbS, suggesting that what might be
seen as innovative by some has been standard prac-
tice for others for centuries. In contrast, the Call for
Action by the Nature NGOs (2022: 5) states: “We
call for more ambition in stimulating practical ‘on the
ground’ adaptation measures and policy dialogue in
the Wadden Sea states. In general, the philosophy and
experience with ‘Nature-based solutions” must guide
the work on coastal protection to the utmost extent
possible.” This perspective may reflect a framing ef-
fect in how NbS are understood and valued, both in
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policy and academic circles and in practice. It also
raises questions about the criteria for labelling an ap-
proach as ‘Nature-based’, particularly when historical
methods aimed at land reclamation, though utilizing
natural processes, did not necessarily prioritise eco-
logical benefits or sustainability, which is often seen as
an important feature of NbS.

In summary, the way in which resilience is formu-
lated in policy can influence which resilience perspec-
tive and associated coastal protection measures are
seen as legitimate by stakeholders. This has implica-
tions for resource allocation (e.g., depending on the
framing of resilience for what and whom), social and
ecological considerations, and community engage-
ment (e.g., framing resilience as a task for coastal au-
thorities versus local communities).

The Strategy for the Wadden Sea 2100 from 2015
can be seen as a first step towards overcoming the
boundary between land and sea or nature and culture.
However, nature conservation and coastal protec-
tion authorities discussed the future of the ecosystem
and not that of the coastal area as a whole. This is a
common challenge in the policy documents analysed,
which either address only the ecosystem (such as the
Trilateral Climate Change Adaptation Strategy) or dis-
cuss the ecosystem and the social system separately
(such as in the General Plan for Coastal Protection
with a separate chapter for the Wadden Sea). Framing
the SH Wadden as two (or more) different systems
can be dangerous, as the resilience of one system can
reduce the resilience of the other (BEaTLEY 2009). A
look at the past shows exactly that: the human desire
for stability has reduced the ecosystem’s dynamics and
thus its adaptive capacity which in turn has affected its
resilience. This underlines how policy framing signifi-
cantly impacts stakeholder perceptions of resilience,
offering a point of reference that can either support
or limit the exploration of integrated approaches. The
general optimism in policy documents about coastal
ecosystems’ resilience might inadvertently reinforce
a status quo biased towards engineering solutions, as
stakeholders may not feel encouraged to pursue alter-
native, potentially more holistic strategies. “First you
have an abstract strategy and then you develop con-
crete projects or measures and activities” (IN3), this
quote underscores the critical role of strategic framing
in legitimizing and guiding resilience efforts.

Despite a historical reliance on technical meas-
ures, underpinned by confidence in such approaches
for reducing the probability of flooding, it is increas-
ingly recognized that a broader, more comprehensive
approach to resilience is required. This includes ac-
knowledging the dynamic and open nature of coastal

ecosystems as emphasized by R3 as well as the short-
comings of conventional coastal protection measures
as illustrated by N3 stating: “I believe that it is tech-
nically feasible [to protect the coast using hard infra-
structure| but then we will lose nature and lose parts
of the Wadden Sea.” In a similar vein, R2 emphasiz-
es the relevance of change in thinking arguing that
“With climate change, there’s a need for social-eco-
logical transformation on the coast and on the islands
and that should be linked to nature protection and na-
ture restoration of the Wadden Sea as well.”” However,
as interviewee N1 pointed out, such a paradigm shift
requires both political will and careful communica-
tion and stakeholder involvement strategies to shared
understanding about the ‘Resilience to Wad?”.

5.1.5 Place attachment

Place attachment refers to the emotional connec-
tion between people and places, which are dynamic
and can change over time (STEG & Groot 2019).

Place attachment can be either a hindrance for ad-
aptation, if those affected perceive the actions related
to e.g. non-conventional coastal protection measures
as contradictory to the place-based meanings and
want to prevent any change, or a facilitator, if those
affected are motivated to take adaptive action to pre-
serve their place (MCELDUFF & RiTcHIE 2018, RATTER
& LeysHoN 2021, SteG & Groot 2019). “The man-
agement of coastal change consequently requires not
only attention to interlinked socio-natural processes of
continuity and change, but an understanding of coasts
as meaningful places culturally constituted through
social practices, processes of attachment and belong-
ing at community and individual levels.” (WarLsH 2018:
147). In the context of the SH Wadden, SIEDSCHLAG &
GEE (2021) showed that place attachment to the is-
land of Pellworm has social, economic, cultural and
natural dimensions that are closely linked to past and
present processes of land reclamation and coastal
protection. The authors point out that attachment to
place is closely linked to familiarity with a place and a
sense of belonging to the community (SIEDSCHLAG &
GeE 2021: 107). Sayings like ‘God created the sea, the
Frisians the coast’ undetline such a sense of belong-
ing, the emotional bond to the North Frisian Wadden
Sea coast as well as confidence in the power of human
intervention (DORING & RATTER 2018, JORDAN et al.
2023, SiEDsCHLAG & GEE 2021).

People-place relationships need to be given great-
er consideration in coastal management and planning
in general as they influence stakeholder perceptions of
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coastal protection measures and their ability to cope
with risks. This can in turn influence the success (or
failure) of coastal resilience approaches (MCELDUFF &
RrrcHiE 2018), as the below examples illustrate.

The ‘Dockkoog project’ at the SH Wadden is an
example of how place attachment can influence stake-
holder perceptions and the fate of innovative pro-
jects. This managed realignment initiative proposed
to flood the Dockkoog polder close to the town of
Husum and reconstruct a burntdown hotel on a terp
within the polder, creating a distinctive tourist attrac-
tion in Schleswig-Holstein. However, despite the in-
novative approach and its value for both nature con-
servation and tourism, the project was thwarted by lo-
cal political resistance which was primarily fuelled by
concerns that it would bring water closer to town and
reduce flood protection levels (CP1, CP2, N3). It was
a misconception that was not in alignment with the
project’s actual plans but ended in the projects failure
as people felt their place, the town of Husum, threat-
ened by the project. Criticism also came from an in-
terviewee from the coastal protection authority, who
pointed out that the project’s recommendation by a
nature conservation agency might have contributed to
scepticism regarding its impact on coastal protection.
This indicates that the trustworthiness of the project’s
proponents plays a significant role in public reception.

Local reluctance to embrace managed retreat
strategies is not merely about the fear of physical loss
but is deeply intertwined with cultural identity and a
historical defiance against the sea. “Manage realign-
ment will not work everywhere, because people will
not give up everything they have fought for thousand
years, they will not do that, because of coutse struc-
tures have developed there that will not be given up.”
(R3). This sentiment underscores the challenge of
balancing the need for adaptive coastal management
and unconventional approaches while respecting and
preserving local traditions and values.

The necessity of navigating these complex socio-
cultural dynamics points to the importance of proac-
tive stakeholder engagement and the development of
adaptation projects that are clearly communicated as
enhancements rather than threats to the community
(as highlighted by STEG & GrootT (2019)). Making the
different opportunities that can arise for a place in re-
lation to the changes visible to stakeholders is vital.
Moreover, taking ample time to explain and clarify
aspects which relate to resilience perception can help
boost the motivation. The Dockkoog project, de-
spite its failure, has contributed to an evolving dia-
logue around managed retreat, opening up pathways
for future acceptance and implementation of similar

initiatives. Managed retreat, while technically and
financially viable in certain scenatios, faces its most
significant challenges at the societal level (R3), where
perceptions of loss, place attachment, and traditional
values heavily influence local acceptance and support.

5.2 Resilience to Wad?

Our findings on resilience (Section 4) indicate
that stakeholder perspectives vary within and across
groups, though the sample does not allow for clear
intra-group variations. However, a noticeable gen-
erational pattern emerged: early-career engineers and
planners seem to be more willing to question ‘raise-
the-dike’ orthodoxy and to experiment with NbS,
whereas long-tenured administrators tended to defend
incremental heightening. Similar - though anecdotal
- contrasts appeared between Halligen practitioners,
who live with periodic inundation, and mainland ac-
tors invested in hard protection; respondents without
flood memories also framed risk more abstractly (in
line with findings by JORDAN et al. (2023)). These in-
dications remain illustrative rather than definitive and
warrant testing in larger, trilateral and resident-inclu-
sive studies.

Overall, the pattern aligns with the literature on
a resilience turn: while scholarship has shifted toward
social-ecological, evolutionary framings, practice of-
ten remains engineering-centric — a phenomenon ob-
served by multiple researchers such as MASSELINK &
Lazarus (2019) and RESTEMEYER (2018). We observe
the same tension at the SH Wadden and in related
coastal governance work. At the same time, inno-
vation pockets - notably on the Halligen and sandy
coasts - echo reports that transitions emerge unevenly
where lock-ins are weaker and measures can work with
natural dynamics. This challenges WHITE & O’HARE
(2014) argue that the resilience turn remains largely
theoretical and restricted to academic discussions. In
practice, the concept proves as ambiguous and vague
as it is in theory (‘TRELL 2017). Resilience is a concept
up for debate, a choice influenced by various factors.

Using the Coastal Resilience Bloom (Fig. 2) as a
lens linking perceptions, actions, and perspectives,
our study makes the choices embedded in ‘Resilience
to Wad’ visible: the way resilience is framed dictates
which interests are legitimised, and which futures
stay off the table — a dynamic long noted by WHITE &
O’Hare (2014). Naming these tensions is a first prac-
tical step toward a shared vision of a resilient Wadden
Sea that balances flood safety, ecological dynamics,
and cultural identity.
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5.3 Research limitations

This study captures an expert-centred cross-
section of perspectives rather than a comprehensive
census. First, the 14 purposively selected expert in-
terviews foreground technical and administrative
views while sidelining local residents. Second, elect-
ed political actors—especially mayors and council
members—were not interviewed; one respondent
(CP1) remarked that “In my eyes, only mayors atre
truly integrated coastal persons, because they must
reconcile every interest and remain electorally ac-
countable.” Third, perceptions were recorded at a
single point in time. Fourth, our deductive coding
centred on the Coastal Resilience Bloom may have
overlooked themes beyond its scope. Finally, find-
ings are context-bound to the Schleswig-Holstein
part of the Wadden Sea.

Future research should therefore: 1) adopt a
trilateral lens that spans the Dutch, German, and
Danish sectors; 2) engage mayors and other elected
bodies to broaden the governance perspective; and
3) systematically incorporate local resident voices
through surveys, focus groups, and participatory
workshops.

6 Conclusion

This study combined concepts from (environ-
mental) psychology (e.g., place attachment and so-
cial identity), ocean perception research, and resil-
ience theory to explore stakeholder perceptions of
resilience and resilience practice at the SH Wadden.
Albeit limited by the relatively small sample (14 in-
terviewees) and the focus on key decision-makers,
our findings show that understanding stakeholder
perceptions is paramount as they influence coastal
management practice, the success of diverse resil-
ience-aimed projects, and are crucial for developing
a shared vision of ‘Resilience to Wad?”.

The study demonstrated that the engineering re-
silience perspective at the SH Wadden still prevails
in current coastal management strategies, character-
ized by a reliance on dikes and pumping stations.
However, in areas where path dependencies do not
pose a barrier and where there is a cultural land-
scape that is more in harmony with nature, a shift
in coastal management is evident. Stakeholders in-
creasingly recognise the need for diverse coastal
protection measures tailored to the local context and
making use of natural processes. This challenges
WHITE & O’HARE’S (2014) assertions that the resil-

ience turn remains largely theoretical and restricted
to academic discussions. Rather, the research results
indicate that such a transition is also slowly emerg-
ing in practice. For practice, this suggests prioritising
pilot projects in low-lock-in settings (e.g., Halligen
and sandy coasts) and mainstreaming hybrid meas-
ures that combine hard infrastructure with innova-
tive measures.

However, coastal protection authorities see
themselves constrained in their actions by institu-
tions that clearly prioritise the protection of people
and material assets while continually treating the
ecosystem as separate from the social system. Until
the political agenda opens up, innovative projects
will likely stay confined to niches (LoorBacH 2010).

Insights into stakeholder perceptions not only
reveal areas of conflict and common interests but
also provide a starting point for a more open dia-
logue on coastal management practices as advocated
by JorDAN et al. (2023). Common themes among
the stakeholders are the desire for less bureaucracy
in coastal management, more cooperation between
nature conservation and coastal protection, the com-
bination of natural and social sciences, and the hope
that the current generational change will bring about
a shift towards more holistic and integrated coastal
management.

Practically, we see three levers for practitioners:
target pilots where lock-ins are weakest; pair meas-
ures with place-based engagement and risk commu-
nication; and align land-sea planning frameworks to
enable hybrid solutions. Scientifically, the Coastal
Resilience Bloom provides a reusable framework
to trace how perceptions shape operational choices
and outcomes. Looking ahead, we recommend that
future research be trilateral and resident-inclusive.
It should be paired with deeper engagement with
communities - their perceptions, visions and lo-
cal knowledge - and with attention to affective re-
sponses such as solastalgia (distress from environ-
mental change at home; ALBRECHT 2005) to widen
stakeholder viewpoints and improve acceptance
and effectiveness of more innovative coastal protec-
tion measures. Gaining further insight into percep-
tions through visioning exercises (KEMPENAAR et al.
2022) is a promising area for future research as it
may help to align the different stakeholder percep-
tions identified in this study toward a shared under-
standing of coastal resilience. Moreover, this would
prevent the term from becoming a “heavily con-
tested buzzword”, as TRELL et al. (2017: 7) warned.
Accordingly, we frame the agenda ahead as a ques-
tion: ‘Resilience to Wad?’
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