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With sea-level change (SLC) (i.e. extreme events and sea-level rise related to anthropogenic climate
change), coastal human migration might become a major issue in the twenty-first century, even if the
figures will strongly depend on greenhouse gas mitigation, socio-political trajectories and adaptation
efforts. Even if most of the mobility related to SLC will probably remain within national borders (i.e.
relocation), this phenomenon raises major global-scale ethical and geopolitical challenges. Human
mobility from or to coastal areas must not be considered as a risk in itself, as it has proven to be a
potential opportunity for migrants, countries of origin and hosting countries. Migration is therefore
considered in this study as an effective adaptation option, if chosen, prepared and anticipated in a fair
and coordinated way by various actors. This calls for strengthened multi-level cooperation, and this
Study develops an exploratory approach to the design of policy pathways: it relies on the identification
of major factors of influence, which could trigger cascading effects, both positive and negative, and
identifies key policy pillars at multiple scales in order to facilitate adaptation and resilience–whether
through local adaptation strategies or adaptive migration when it is the best option available for
communities and individuals. This integrated perspective allows for anticipating and tackling systemic
issues in a context of a lack of historical analogues and uncertainties regarding migration thresholds
and future mobility patterns.
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Little knowledge exists on the cascading implications of coastal migration across borders and, as a
result, there is limited work on enhancing adaptive
migration and relocation when relevant.
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Putting in place a governance framework and
relevant policy tools (across scales and planned
over time) to anticipate and prepare for migration
from or to coastal areas can positively contribute
to climate adaptation for migrants, the country of
origin and destination.

This calls for an integrated approach of policies at
multiple scales over time, in order to create synergies between national policies and international
frameworks. This is what this study refers to as
“policy pathways” (Fig. 4).

5 main policy pillars have been identified to tackle
the main influential factors of risks related to
changing migration patterns caused by sea-level
change: (i) implementation of ambitious mitigation and international support for adaptation;
(ii) effective coastal risk reduction policies; (iii)
robustness of migration policies allowing for planning the movement of people across borders; (iv)
enhancement of hosting capacities; (v) empowerment of communities and individuals through
preparedness and right to decide.

Cooperation between different scales of action
might prove beneficial as it could foster rapid
progress and coherence, while a lack of coordination and delay in implementing some policy pillars
might hinder progress and have negative feedback
effects (Fig. 5).
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1. INTRODUCTION
With the global coastal population projected to exceed one
billion people this century, sea-level rise (SLR) “might be
among the most costly and permanent future consequences
of climate change” (Hauer et al., 2020, p. 1). Because of
shrinking solution spaces (Haasnoot, Lawrence, and Magnan,
2021), coastal retreat is expected to become inevitable in
many low-lying coastal areas around the globe. Migration,
defined both as a national and cross-border phenomenon,1
will be part of individuals’ and communities’ coastal adaptation strategies, next to strategies aiming at staying in current
locations through enhanced protection and accommodation
measures (Oppenheimer et al., 2019). Nevertheless, in some
cases, options for in situ adaptation are limited as they are not
technically feasible or affordable, and moving away from the
coast is or will be the only option left (Boege, 2016). Some
countries particularly vulnerable to sea-level change (SLC)
impacts are already planning medium- to long-term international relocation strategies, such as Vanuatu’s new National
Policy on Climate Change and Disaster-Induced Displacement
(Farbotko et al., 2021), following the now defunct Kiribati’s
“migration with dignity” policy (Curtain and Dornan, 2019).
Even if this phenomenon remains minor in absolute terms
(i.e. number of migrants), climate-induced coastal migration
may trigger important transboundary consequences and highlights important ethical, humanitarian and governance questions at the global level. While it still makes sense to consider
migration as a last resort strategy (once all other options are
exhausted locally), and recognizing fundamental human rights
especially related to migration, as well as place attachment,
cultural heritage and the desire to stay home, we argue that
there is a critical need to anticipate the potential for negative
cascading consequences of migration across borders, for both
migrant and hosting communities.

This is all the more critical as if such an adaptation option is
chosen and if appropriate governance arrangements are put in
place, migration can be a positive long-term adaptive strategy
reducing migrants’ vulnerability to climate change (Gemenne
and Blocher, 2017) and benefit hosting countries and communities. Migration has in many cases shown to contribute to the
local economy, among other positive aspects (OECD, 2014).
Migration should therefore not be considered as a risk in itself,
even if it remains challenging in an era of hardening borders
(McLeman, 2019) where climate migration may be seen as
a “looming security issue” (Boas et al., 2019) and populism is
still on the rise (Ammar, 2018). Most research and policies (e.g.
through National Adaptation Plans) currently focus on internal/
national migration; cases of (forced) international migration are
considered as a minor phenomenon, quantitatively speaking,
although it is acknowledged as a major policy concern. The issue
of coastal migration raises critical ethical and governance issues,
independently of the figures of anticipated migration flows. At
the same time, it has not been fully explored by the scientific
community, so that some critical questions remain unanswered,
such as: how many people will have to leave their homes in the
coming decades, and how confident are the estimations? What
may be the consequences of these movements (including transboundary cross-border effects)? Because of cascading effects,
climate-related risks across borders could be more important
than expected (Carter et al., 2021, Adams et al., 2021). For
example, climate-change induced migration could represent a
source of varying types of transboundary impacts, from socioeconomic inequity and loss of culture to, when taken to its
extreme, political instability and violent conflicts –even if this is
relativized by recent research (Koubi, 2019).2
To date, there are no in-depth assessments of cascading risks
related to coastal migration across borders. The vast majority
of studies focus on observed migration drivers (Why and how

2
1

“Migration: The movement of persons away from their place of usual residence,
either across an international border or within a State.” IOM Glossary of
Migration 2019.

This more broadly refers to many cascading effects such as pressure in both
countries of origin and destination areas on land availability, ecosystem
services, job markets, impoverishment, dislocation of communities, changes
in remittance patterns, etc.
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do people migrate?), but very few address the potential consequences and related adaptation strategies at a regional/international level (What are they and how do they interact? How
to minimize related risks?). Even though some studies develop
projections on future trends in migration flows (e.g. Lincke and
Hinkel, 2021), they barely highlight specifically the proportion
of movement across national borders, nor question the future
cascading implications of such transboundary consequences on
both the migrant and hosting communities. This creates a major
gap: although migration is considered, there is little work on
how to prepare for it and what governance arrangements are
needed to facilitate such migration and avoid possible maladaptation in both the countries of origin and destination.
Considering these elements, this study uses the case of
coastal migration as an entry point to bring new elements
into the debate on managing transboundary climate risks. It
explores the following questions: why and how is coastal migration happening? How can transboundary adaptation strategies
minimize negative impacts or maladaptation (and henceforth
support positive outcomes)? What are the key actions to be
undertaken to anticipate, prepare and facilitate such flows?
What are the existing policy frameworks or those to be strengthened? And how to sequence them over time, from now to the
longer term?
We aim to discuss how national decisions in terms of the
protection of human assets (settlements, infrastructure, subsistence and economic activities) and transboundary governance
of human mobility (incentives/barriers) could tackle part of the
consequences induced by migration flows across borders, and
therefore result in positive implications on vulnerability and
risks globally. Accordingly, this study identifies five policy pillars
to support viable conditions and options for climate adaptation-compatible migration: (i) implementation of ambitious
global mitigation and international support for adaptation; (ii)
effective national to local coastal risk reduction policies; (iii)
development of robust migration policies that would allow to
plan for the movement of people across borders; (iv) enhancement of hosting conditions; and (v) participatory measures to
ensure the empowerment of communities and individuals,
through preparedness and right to decide. These five pillars are
interdependent, as action can either stall or reinforce interlinked
components. As a result, their implementation in a sequenced
manner appears to be one of the best ways to consider migration as an effective adaptation strategy in the face of climate
change and sea-level change. The post-Covid 19 recovery will
be a key period of redefining coastal futures, and innovative
research and policy dialogue could help enhance better adaptation at all scales (local, regional, international).
This study first provides a state of the art on coastal migration
knowledge, highlighting current knowns and unknowns on this
subject (sections 2 and 3); then it develops an “adaptation pathways” approach bringing the above five policy pillars together
(section 4).
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2. MATERIAL AND METHOD
2.1. General approach
This study has been developed between January and July 2021.
It is first based upon a desk review and assessment of existing
scientific and grey literature. About 200 studies have been
considered dealing with the topics of coastal impacts, coastal
migration, climate migration and sea-level rise. For each paper,
information has been gathered on the types of coastal hazard/
risk considered, location and region, scale of analysis, climate-related and anthropogenic drivers associated with migration,
observed and projected migration patterns and trends, and
potential cascading effects.
In addition to the literature review, semi-structured interviews were conducted between April and May 2021 with 14
international experts on coastal risks and migration (listed in the
Acknowledgements). The questions that guided the interviews
(see Supplementary Material SM1 for details) aimed at understanding deeper transboundary risks related to coastal migration (main cascading effects; underlying risks across borders;
and main factors of influence explaining the nature and extent
of these cascading consequences), the triggers of transboundary
risks (limiting/aggravating factors, spatial patterns, potential
thresholds and timing) and how to manage cascading risks. This
framing allowed us to test our main hypotheses with external
experts, i.e.:
— (i) Focusing mostly on international migration, we consider
that SLC-related migration is already a reality, even if minor
in terms of the number of individuals concerned, compared
to internal migration, and its transboundary impacts are a
blind spot of adaptation policies and current research;
— (ii) Disturbed sea-level change-driven migration patterns
could entail unanticipated types of transboundary risks;
— (iii) Current coastal migration scenarios might have been
underrated due to conservative, linear parameters of
projections or historical/current observations (and/or other
factors).

2.2. Building policy pathways
One important challenge for this study was to be able to move
from the identification of main influential factors of cascading
effects from transboundary climate migration to organized
policy pathways, in order to support decision-making at multiple
scales. The approach relied on the literature review, the expert
interviews and the authors’ own expertise. It followed a 3-step
approach (Fig. 1).
Step 1 consisted, as mentioned above, in the identification of
the climate-related coastal migration context, including drivers
and patterns (left-hand side panel of Fig. 1);
Based on this, Step 2 consisted in understanding the multiple
cascading effects of coastal-induced migration across borders
(central panel of Fig. 1). Discussions with external experts
and insights from the literature helped highlighting five main
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FIGURE 1. Methodological approach to the design of policy pathways to address the cascading effects of

coastal migration across borders.
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(see Fig. 4). This latter then served as background material to
understand positive and negative interdependencies across the
policy pillars. To highlight such interdependencies, the authors
focused on two examples of positive and negative influences,
respectively (see Fig. 5). Given the huge knowledge gap on such
interdependencies in the scientific and grey literature, this very
last step mainly relied on the authors’ own expertise.
The outcomes of Step 1 are described in sections 2 and 3, and
the outcomes of Steps 3 and 4 are described in section 4.

3. FRAMING COASTAL MIGRATION
Coastal communities around the world are expected to
encounter increasing pressure from sea-level changes (SLC, i.e.
rise in mean sea levels and changes in climate variability) and
the general expectation for the coming decades is that people’s
migration toward the coast will slow or reverse in many places.
This might however prove wrong. Migration factors are complex
and mobility responses are not forced directly by the physical
impacts of SLR, so that there remain uncertainties around the
future direction of migration flows. Before discussing transboundary risks related to coastal migration, it is important to
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2nd half
of the
century

identify the drivers of migration (national or beyond borders),
the potential future hotspots of migration, and the policy
mechanisms at stake in individuals’ and communities’ decision
to migrate. These elements are essential for a comprehensive
understanding of the issue and, therefore, the identification of
policy pillars for minimizing maladaptive outcomes of coastal
migration across borders.

3.1. The coastal paradox
Coastal areas already experience and will increasingly be
affected by sea-level changes, including a rise in mean sea
levels and modifications due to extreme events such as storms
and associated surges, especially thorough temporary and
permanent marine flooding. The latest projections of the
IPCC anticipate a rise of global mean sea level between 0.43
and 0.84 meter by the end of this century relative to present
day (reference period 1986-2005), and depending on global
emission scenarios (Oppenheimer et al., 2019). The upper
likely range of the high emission scenario (RCP8.5) estimates
a +1.1m rise by 2100, and a +2m rise cannot be excluded. In
addition, climate projections show that we are committed to
SLR well beyond 2100 (range from 0.6–1.1 m to 2.3–5.4 m by
2300 for RCP2.6 and RCP8.5, respectively; Oppenheimer et al.,
2019), raising the need for ambitious coastal adaptation strategies over the 21st century, and the potential for increasing
coastal risks and possibly human migration from the coasts
(Wrathall et al., 2019; Horton et al., 2021; Lincke and Hinkel,
2021). Moreover, SLR is not just about the slow-onset global
rise of water levels: it has differentiated consequences across
regions, and also induces increased consequences of climate
extremes (storms, cyclones, etc.) and, eventually, an exacerbation of already experienced coastal hazards (marine flooding,
shoreline fluctuations, and soils and groundwater salinization).
These changes are putting coastal settlements and livelihoods
under increasing risks. The expected loss caused by SLR impacts
in terms of global GDP could range between 0.11-4.5% by the
year 2200 (Desmet et al., 2018).
Coastal climate-related risks will vary locally depending on
the geographic location, specific physical impacts, socio-economic context, demographics, etc. This implies differentiated
impacts, vulnerabilities and coping capacities, and hence
differentiated adaptation challenges and responses. A country
such as the Netherlands, even if facing major pressure with
rising sea levels, might be more in capacity to cope with the
financial consequences of SLC compared to another country
with fewer resources. Still, “in the absence of high adaptation
(…), the additional coastal risks induced by SLR are expected
to increase over this century in all low-lying coastal areas,
whatever their physical setting (island or continental), location (…) and level of development” (Magnan et al., 2021),
with prominent risk escalation in Arctic communities and
Urban Atoll Islands even in strong mitigation scenarios (Duvat
et al., 2021).
Cities are major hotspots for future SLC impacts, especially
in rapidly urbanizing coastal areas in developing countries or
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least developed countries with potential for increased vulnerability (Oppenheimer et al., 2019; Sterzel et al., 2020). Over
the last century, there has been an unprecedented growth in
the size and populations of coastal cities; in 2007, 40% of the
world’s population was living in a narrow coastal band that
takes up 7% of the earth’s land area (McGranahan, Balk, and
Anderson, 2007), and some coastal megacities like Shanghai
or Sydney gather millions of inhabitants (27.7 and 5.3, respectively). This phenomenon has led to a radical transformation
of coastal environments because of unmanaged population
increase, urban expansion, and resource demand; resulting in
“long-standing and emerging socio-economic and biophysical
problems for coastal cities [, which] are compounding because
of the magnitude and acceleration of transitions” (Sterzel
et al., 2020, p.5). There are other contexts to consider, such
as Small Island Developing States (SIDS), where there can
be a negative feedback loop of constructing and gathering
communities in coastal areas because of the focus of the
local economy on tourism, creating dependence towards this
sector for jobs and the local economy (Scott, Simpson, and
Sim, 2012; Schmude et al., 2018; Wright, Kelman, and Dodds,
2020).
This creates a “coastal paradox”, especially for urban areas:
there are increasing flows of in-migration to coastal zones
(see for instance the cases of Fiji and Tuvalu in McMichael et
al. (2021), or Bangladesh in Bell et al. (2021)), leading to more
urban development, while coastal areas face aggravated levels
of risk exposure because of SLR and might become increasingly
subject to out-migration. The in- and out-migration movements can refer to different (groups of) populations, creating
some phenomenon of “churning” (Curtis, Fussell, and DeWaard,
2015); still, the paradox remains at a local level. Some projections estimate that because of SLR, there might be some massive
departures from the coasts, pushing millions of people away and
thus reversing the current population trends (Myers and Kent,
1995; McGranahan, Balk, and Anderson, 2007; Wyett, 2014).
However, recent research on coastal migration demonstrates
that, as counterintuitive as it may seem, coastal zones will
probably stay attractive in spite of increased levels of climate
impacts, and migration is even projected to increase in at-risk
zones (Bell et al., 2021). For example, historical observations in
Louisiana, USA, have shown that the relocation of parishes has
been disconnected from the advance of SLR, while the territory
has been losing 28 km2 per year (Hauer et al., 2019).

3.2. How many people could be
concerned?
The reality of SLC raises growing concern about the safety of
coastal populations. Recent estimations of the population that
could be affected by 21st-century SLR range from 187 million
(Vafeidis, 2011) to over 1 billion people (Neumann et al., 2015),
especially in Asia (UK Government Office for Sciences, 2011).
A recent study estimates that these numbers might have
been underestimated, stating that already one billion people
now occupy land less than 10 m above current high tide lines,
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including 230 million below 1 m (Kulp and Strauss, 2019).3 The
impacts of SLR on at-risk coastal populations will be caused
by an increase in frequency and intensity of extreme events
(storms, cyclones, one-in-100-year flooding, etc.), causing
brutal damage to coasts, sometimes breaching further inland
(McLeman, 2018a). Slow-onset impacts such as gradual land
erosion, recurrent nuisance flooding or, in some cases, permanent flooding are also important to consider (McLeman, 2018a).
Still, in most cases, marine flooding will not be the first “push”
factor compared to other impacts of SLR that could affect local
livelihoods more rapidly, such as the degradation of water
resources and soil capacities. For example, in Bangladesh, the
corrosive effect of salinity on local agricultural economies could
displace up to 200,000 people from the coasts because of the
reduction of rice yield (Chen and Mueller, 2018).
The number of additional people at risk from SLC should not
be assimilated to the number of potentially displaced people.
In fact, many people live under sea-level or close to the shoreline (Atoll Island States, the Netherlands) without necessarily
already experiencing intolerable risks that could force migration.
There are many limits in using the above models as indicators
of the number of people susceptible to migrate in the coming
century, starting by the confusion between additional risk (which
might be tolerable) and existential risk making a place uninhabitable (see Adams, 2016; Handmer and Nalau, 2019; Duvat et
al., 2021), the level of acceptable risks ultimately depending on
various cultural perceptions of risk and perspectives (McMichael,
Farbotko, and McNamara, 2019; Farbotko, 2019). These projections do not explicitly aim at estimating the number of potentially displaced people, even if they sometimes leave it unclear
whether people at risk from SLR are potential migrants or not.
In any case, all assertion mistaking the number of people at
risk from SLC for the number of future migrants makes a major
methodological mistake, which contributes to reinforcing a
“false narrative that predicts large numbers of ‘climate refugees’
(...), entrenching climate migration as a looming security crisis
without an empirical scientific basis” (Boas et al., 2019, p. 902).
Recent studies focusing on coastal migration have provided
more nuanced results, estimating the number of coastal
migrants caused by SLC up to 17-72 million people until 2100,
depending on different socio-economic and mitigation scenarios
(Lincke and Hinkel, 2021). Another study predicts up to 1.46%
of the world’s coastal population could be displaced in 2200
(Desmet et al., 2018). There are still some major gaps in research
on coastal migration projections, starting with the lack of
regional empirical data (Hauer, Evans, and Mishra, 2016). There
are still large margins of uncertainties because the number of
migrants will also depend on individuals’ level of agency and on
the governance of coastal migration in the coming decades (see
sections 3 and 4).

3

This estimate does not take current or future defences into account.

3.3. Where will people come from and
where will they go?
It is estimated that large countries in South and South-east Asia
will be hotspots of coastal out-migration in absolute terms,
while in relative terms Small Island Nations may be the most
affected in terms of the percentage of population (UK Government Office for Sciences, 2011; Neumann et al., 2015; Lincke and
Hinkel, 2021). There is also considerable agreement within the
scientific community, and despite few empirical studies, on the
fact that most of the migration flows will remain internal (relocation) or regional, whether temporary, like after extreme events
such as Hurricane Maria in the Caribbean region (Meléndez and
Hinojosa, 2017), indefinite, voluntary or forced (see McLeman et
al., 2021). There remains a lack of data on climate migration and
migrants because of the complexity of mobility drivers–people
rarely leave only for environmental reasons, although it might
become more frequent under greater climate pressure in the
future. Moreover, in most countries environmental migrants
are registered as “economic migrants’’ in national reporting
processes, which complicates data collection.
The most probable scenario is that SLC will influence “the
timing and volume of ongoing migration, rather than produce
new patterns of migration without historical precedent”
(Wrathall et al., 2019, p. 898). For the next generations, there
will probably be an increase in existing migration flows as
the presence of a diaspora is a well-known facilitating factor
(Curtain and Dornan, 2019). Still, it is difficult to model migration destinations in the longer term as new schemes might
emerge, depending on opportunities, bilateral and multilateral
policy agreements and mutual benefits. Models trying to assess
the destination of potentially displaced persons and national
projections are starting to look at the impacts of these displacements (Hauer, Evans, and Mishra, 2016); but no initiative has
been established at a larger scale. Considering these aspects, it is
likely that SLC will lead to increased flows of out-migration from
less populated, marginalized coastal areas (rural areas, villages,
Small Island States, Arctic communities), while bigger cities
having the resources to protect themselves will remain economically attractive and will capture an important share of in-migration flows. This scenario could lead to “bifurcating coastal
futures” (OECD 2019) with increased levels of risks for vulnerable communities. It may then raise major ethical concerns
in terms of equity and climate justice, especially if vulnerable
populations find themselves “trapped” (see p. 14).

3.4. Towards bifurcating coastal
futures?
During the 21st century, the world is likely to see bifurcating
coastal futures (OECD, 2019), in line with recent IPCC conclusions (Oppenheimer et al., 2019). As stated by Lincke et al. for
instance, “on the one hand, the grand majority of coastal inhabitants, which lives in densely-populated and urban coastal areas,
is likely to continue to protect themselves even under high-end
sea-level rise (…). On the other hand, poorer rural areas will
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FIGURE 2. Schematic view of the factors influencing migration outcomes under conditions of SLR (left-hand
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struggle to maintain safe human settlements and are likely
to eventually retreat from the coast. (...) As migration cannot
always be within country borders, international issues might
arise” (Lincke et al.; 2021, p. 15).”
Current research points to the lack of data regarding SLR
impacts on human mobility in the longer term because of major
uncertainties in empirical observations and models of projection (see section 3). Migration is a complex phenomenon
(Fig. 2), and it is not the only strategy that can be adopted
facing SLC. While “it is often assumed that direct inundation
forces a migration, (...) mobility responses are instead driven
by a diversity of socioeconomic and demographic factors,
which, in some cases, do not result in a migration response”
(Hauer et al., 2020, p.1). In other words, not all people will
adopt out-migration as a response to SLC impacts. And for
those who will, it is the “pressures at home and perceived
benefits and risks associated with migration [which] ultimately
determine whether an individual or household member
migrates” (Curtain and Dornan, 2019, p. 1). These choices take
into account many factors, and without denying the real and
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legitimate fears of some migrants, which are an impetus, more
work is needed to understand how migrants balance fears and
hopes in their decisions to risk their well-being, families and
sometimes lives when reaching and settling in a destination
country (Kelman and Stojanov, 2020). Coordinated policies to
support voluntary choices as well as safe travels and landing
are critical and will continue to be, as hypothesized later in this
study (section 4). Such policies could contribute to address the
need for a balanced assessment of opportunities as well as risks
to avoid sustaining some partial representations of migration,
where “fears in destination locations might (...) transcend into
(unjustified) fears of the migrants who are presumed to bring
crime and disease or to take over the destination’s culture
and values”, thus leading to xenophobia and rejection (ibid).
Some people will make the choice not to migrate or will be
unable to do so, because of a lack of agency or a strong feeling
of place attachment (Farbotko, Stratford, and Lazrus, 2016).
The concept of “trapped populations” (Ayeb-Karlsson, Smith,
and Kniveton, 2018; Zickgraf, 2019), also framed by some
researchers as “moored populations” (Bell et al., 2021) or
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“immobile populations” (Adams, 2016), has emerged to refer
to such a category of people at risk but not able to adapt nor
move (see section 3).
Coastal migration drivers stem from three types of factors:
— Physical risks (coastal impacts, disasters, increased pressure
from sea-level change);
— Individual/household degree of agency (mobility capabilities, social network and diaspora, education, gender, age,
etc.);
— Governance (obstacles and facilitators, such as visas delivery
procedures or labour agreements).
Governance plays a crucial yet under-studied role in migration processes, as “climate migration” drivers are often framed
in terms of individual/household agency and sub-national
migration. There is a need to better assess the role of policies,
from local adaptation and coastal protection to international
cooperation on migration, in the governance of transboundary
mobility. The case of Pacific islands, which are ahead in tackling
the topic of climate and disaster related mobilities, “may prove
useful to nations or regions also grappling with how to approach
climate-related human mobility (or immobility) as a policy
concern” (Farbotko et al., 2021, p. 2).
How can improved research help in anticipating such events
(section 3)? And what would be the main areas of actions to
undertake in order to either facilitate migration as a chosen and
beneficial adaptation strategy, or indirectly encourage forced
(im)mobility and associated cascading risks (section 4)?

4. KNOWNS AND UNKNOWNS ON
COASTAL MIGRATION AND
RELATED IMPACTS
The future of coastal populations is a concern for both the scientific and policy arenas. There are however large uncertainties on
the volumes and timing of future migrations in a warmer world
with rapidly rising sea levels, and no historical analogues can be
found at this scale. This section highlights the current knowns
and unknowns about future risks and their cascading, transboundary potential effects.

4.1. Current empirical observations:
dealing with major lack of analogues
Observations of past or present impacts of sea-level changes
on movements of coastal populations allow for insights on the
current situation. Yet it has limited use when trying to project
what may happen in the coming decades or centuries, because of:
— A lack of knowledge on migration destinations and impacts:
an important part of actual literature on climate migration
is based upon field observations, mostly through questionnaires, in order to get a sense of migrants’ trajectories and
factors of choice in their decision to migrate (Entzinger,
Jäger, and Gemenne, 2010; Obokata, Veronis, and McLeman,

2014; Cattaneo et al., 2019; Kaczan and Orgill-Meyer,
2020). Yet “the behavioural dynamics of SLR migrants needs
greater attention, with a focus on the potential destinations
of these migrants” (Hauer et al., 2020, p. 7). Most of these
studies focus on migration drivers (asking why and how do
people migrate) and internal migration;
— The quasi absence of historical (contemporary) analogues,
except for some very specific and limited cases, as Chesapeake Island (Gibbons and Nicholls, 2006) or the Banabans
(McAdam 2017). To date, there is no documented case of
a coastal country having to abandon a whole part of its
littoral except for these exceptional insular cases, where
the population’s departure was not even driven by SLC but
other motives such as anthropogenic activities (e.g. industrial mining) that have impacted coastal areas. Even if data
from historical analogues was available, “they may not be
appropriate predictors of the future or serviceable in predictions across contexts, given the magnitude of projected SLC
impacts” (Bell et al., 2021, p. 7).

4.2 Projections and models
A significant part of coastal migration studies relies upon
modelling (agent-based models, cost-benefit analysis), in order
to project collective or individual choices facing increased environmental pressure linked with SLC (e.g. Nicholls, 2011; UK
Government Office for Sciences, 2011; Strauss, Kulp, and Levermann, 2015; Bell et al., 2021; Lincke and Hinkel, 2021). However,
these projections focus on the number of people potentially
displaced or at risk, rather than on the consequences these
displacements may have upon other territories. A few studies
have looked at the topic of population redistribution under
the influence of SLC, but mostly at a national scale (Hauer,
2017). The consequences of coastal migration could also have
cascading impacts (Carter et al., 2021) for more people than
the migrants as such, making it all the more difficult to quantify
the global number of people affected by SLR-related cascading
impacts of human movements. Taking into consideration
the vast range of possible situations, the main risks related
to coastal migration lie in aggravated inequalities. This also
means there are increased difficulties to predict the number
of future coastal migrants, notably because of three factors of
uncertainty:
— The importance and long-term effectiveness of coastal
protection (especially for densely populated areas) (3.2.1);
— The existence of (un)wanted immobility (3.2.2);
— And the vast uncertainties remaining on the range of
impacts, depending on the climate and development
scenarios, but also on the dynamics of migration, if some
physical or human “thresholds” are reached (3.2.3).
4.2.1 Coastal protection (and/or accommodation)
will be preferred over displacement, especially in
the most populated and wealthy coastal areas
Displacement might not be the most common option in the
most populated and wealthy coastal areas, thereby prioritizing
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protection and/or accommodation. According to a recent study,
78% of the global coastal population and 92% of global
coastal floodplain assets will be protected over all scenarios
of SLR (Lincke and Hinkel, 2021). According to the OECD,
“the large majority of coastal inhabitants live in densely
populated urban coastal areas, and are likely to continue to
protect themselves even under high-end sea-level rise due
to the high cost-benefit ratios of coastal protection in these
areas” (OECD, 2019, p.2); and where high concentrations of
assets and people are present at the coast, we are likely to
see increased protection, rather than large-scale damages
(OECD, 2019). Observations have shown the resilience of
most cities facing erosion and rising sea levels, like Tokyo,
Japan, and evidence indicates that new lines of defence will
be built further into the water, effectively meaning that
humans will probably encroach on the sea (Esteban et al.,
2020). Many cities are already planning for resilient adaptation strategies, such as New York, USA (‘Lower Manhattan
Climate Resilience Study’, 2019).
However, some barriers could undermine the efficiency of
this option: physical, financial and technological limits might
dissuade coastal protection, raising the question of “just
resilience” (Lager et al., 2021; Miller, 2020), environmental
justice (Colten, 2007) and loss and damage (McNamara et al.,
2018a). The recent choice of Jakarta to move 100 miles away
is a telling case (Van de Vuurst and Escobar, 2020) showing
that difficult choices might have to be made, especially in
developing and least developed countries. Other territories
at risk are already facing the same perspective, leaving their
inhabitants with the heavy burden of deciding for how long
they can artificially extend the life of their village, like the
community of Jean Lafitte in Louisiana, USA, that is facing
rising seas, subsidence and erosion of habitable land (Sack
and Schwartz, 2018). The question of financing coastal adaptation raises a number of challenges, due to the nature of
coastal protection as a public good (OECD, 2019). Moreover,
residual risks remain and coastal protection might create a
paradoxical “safe development” perception, thus increasing
the density of construction behind dikes; if coastal protection is insufficient or maladapted, this could lead to human
catastrophes such as what happened in New Orleans, USA,
with Hurricane Katrina in 2005 (Burby, 2006). The memory
of past flood disasters might as well decay over time while
population keeps growing in coastal areas, creating a “failedlevee effect”, as shown by some large-scale analysis in the
USA (Collenteur et al., 2015). In other words, coastal risks
remain despite coastal protection measures in place, and
protection will not completely eradicate coastal retreat
options (Haasnoot, Lawrence, and Magnan, 2021).
4.2.2 Not all people facing existential risks
because of SLR will want and/or be able to move
There is also a case to be made for immobile populations and
(un)voluntary immobility (see part 2). According to a recent
study, by 2030, around 64% of I-Kiribati adults aged 20-44
years, 47% of Tuvaluan adults and 10% of Nauruan adults
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will want to migrate but be unable to do so (Oakes, 2019).4
The gradual or sudden degradation of assets (land, housing,
production, agricultural yield, etc.) because of SLR impacts
might particularly affect fragile populations or individuals,
making adaptive migration outside of their economic capacities (Wrathall et al., 2019). In some cases, paradoxically,
even the granting of public credits might encourage people to
remain “moored” into at-risk places, in order to preserve their
housing and remaining assets (Bell et al., 2021).
Moreover, migration strategies—especially if transboundary—rely on various factors, including age, gender,
education and social network, potentially leading to discrimination in terms of mobility capabilities (Millington, 2000;
Hunter and David, 2009; Drabo and Mbaye, 2015). Factors
such as place attachment (Adams, 2016b), coastal culture and
risk tolerance might also play a role in the immobility of some
coastal populations facing increased pressure from SLC. This
creates an “immobility paradox”: many people do not want to
move, and will favor a “holding the line” approach rather than
relocating (Simms, 2017).
4.2.3 Thresholds, tipping points and
uncertainties on the range of impacts
Finally, current coastal migration scenarios might have been
underrated due to conservative, linear parameters of projections
and other factors, such as the lack of scientific data, but also
eventual political/diplomatic reluctances to discuss this topic.
The risks might have been underestimated and, even if they
have not been observed at a larger scale for the moment, they
could spread if some tipping points are surpassed—especially in
scenarios of maladaptation/unpreparedness. Moreover, most
projections for physical risks are based upon a linear approach,
considering a 2°C temperature rise (the range of uncertainties
being too important above this level of global temperature rise).
Yet in the event of a greater warming, “not only is it likely that
climate-induced population movements will be more considerable, but also their patterns could be significantly different”
(Gemenne, 2011, p. 2).
In other words, the surpassing of some physical thresholds
could influence human thresholds in terms of risk tolerance, and
thus influence mobility choices and migration patterns. Migration and displacement may begin as incremental changes in
existing migration patterns, but research on past environmental
migration and settlement abandonment indicates that critical
thresholds exist in mobility patterns that, once crossed, cause
population movements to accelerate in a nonlinear fashion
(McLeman, 2018b; Hauer et al., 2019). In the same perspective,
regarding the current predominance of regional and internal
migration, there is a question to be raised on the limits to local
migration, especially due to physical limitations and socio-political factors, leading to increased pressure on landlocked areas
(Hauer, 2017) and coastal squeeze (Doody, 2004). SLR-driven

4

Note: these figures do not account for the elderly and children.
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mobility could thus follow non-linear pathways of risks and
have unanticipated impacts (Streets and Glantz, 2000). This
seems to be confirmed by advances in modelling of ice sheets
and more precise estimations of populations at risk (Kulp and
Strauss, 2019). These kinds of “pessimistic” scenarios should
be considered, in view of the actual pathway of GHG emissions
and associated warming (Olhoff and Christensen, 2020), as the
Western Arctic ice sheet might already have crossed a tipping
point (Boers and Rypdal, 2021). The current “adaptation gap”
(UNEP, 2021) and growing inequities in the wake of Covid-19
pandemic (Josephson, Kilic, and Michler, 2021; Sumner, Hoy,
and Ortiz-Juarez, 2020) could also add supplementary pressure
on climate and impacts and narrow the range of future options,
if not tackled now.
Disturbed SLR-driven migration patterns could then entail
unanticipated types of transboundary risks. There is therefore
a need to shift perspectives and re-think adaptation strategies
through the prism of cascading risks and transboundary climate
impacts. Governance strategies have to take into account the
main influential factors upon which action can be undertaken
(Section 4), in order to develop a polycentric model of cooperation (Ostrom, 2010; Aligica and Tarko, 2012) enabling all actors
to get the scale of change in perspective.

5. TOWARDS ADAPTATION POLICY
PATHWAYS FOR COASTAL
MIGRATION: WHAT CAN BE DONE
AND WHEN?
To date, no clear understanding of coastal migration trajectories
across borders and associated consequences, whether positive
or negative, has been undertaken, while climate and SLC projections make this an increasing concern worldwide, as discussed in
the previous sections. Here we propose an overview on the main

influential factors that could trigger some cascading consequences related with transboundary coastal migration (Fig. 2).
In doing so, we argue that the extent and nature of the potential
cascading impacts (negative or positive) will critically depend on
the design of policies and governance arrangements to coordinate across scales (international, regional and national-to-local
communities) to tackle these influential factors, and at the
same time a forward-looking approach is critical to robust decision-making and cooperation. Together, these factors contribute
to explaining the balance between positive and negative
cascading effects. That is to say, the future of coastal migration
will depend upon how the main influential factors of cascading
risks are managed at different scales (Fig. 3), and upon the
related policy pillars and adaptation pathways (Fig. 4, Fig. 5).
This is why there is a need for a more detailed and balanced
assessment of risks, in order to better enhance preparedness,
resilience and planned transition towards a polycentric governance of coastal migration, and of climate adaptation more
broadly.
This pathway approach aims at exploring policy options
to help anticipate and prepare for migration. The roadmap in
Figure 4 gathers the above-mentioned five policy pillars under
a high ambition scenario to illustrate a sequencing of policy-supporting processes coordinated across scales in order to
better prepare for SLC- related migration. It is important to
note a few points on the design of this policy pathway: firstly,
the roadmap was designed with careful attention to synergies
across policy pillars, in order to ensure optimization of policy
processes across scales and timeframes. On account of these
interdependencies, some supporting policy processes are in
first order, because they reinforce and accelerate others or if
delayed can culminate in substantial setbacks. Secondly, the
roadmap does not aim at establishing a hierarchy among the
policy pillars, and instead considers them as equally important
and complementary processes. Thirdly, the exercise aims to
be exploratory using a given scenario of high ambition. To

FIGURE 3. From identifying the main influential factors of migration across borders’ cascading risks to multi-
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this purpose, it is not prescriptive. The overall objective is to
help visualize the issues and eventual sticking points, in order
to foster dialogue and cooperation between relevant actors.
The sub-sections below describe the policy pillars and their
inter-relatedness. Figure 4 moves a step further by illustrating
influences among policy pillars and highlighting positive and
negative interdependencies.

5.1 Policy Pillar n°1: Addressing climate
risks at the global level
5.1.1 Factors of influence: unmanageable climate
change
Unmanageable climate change (Fig. 3) is one of the main factors
to influence sea-level change, including accelerating sea-level
rise, changes in climate extreme climatology, compound events
and the reaching of tipping points (Oppenheimer et al., 2019).
It thus refers to the level of physical hazards coastal populations
will face in the coming decades and centuries. In addition, insufficient adaptation efforts worldwide to tackle anthropogenic
drivers of risk such as, for example, increased population and
asset density in risk-prone coastal areas will result in a relatively
high increase in exposure and vulnerability of the coastal populations at the global scale. Even under enhanced mitigation and
adaptation efforts, scientific research suggests a possibility for
increased residual risks, i.e. when adaptation limits are being
reached (Handmer and Nalau, 2019; Oppenheimer et al., 2019;
Magnan et al., 2021).
5.1.2 Policy-supporting processes:
implementation of ambitious mitigation and
international support to adaptation
The management of this policy pillar (i.e. addressing climate
risks at the global level) sets the scenario around levels of
risk with a focus on SLC. It deals with adaptation and mitigation at the global level, therefore laying some foundations
for addressing the magnitude and temporality of migration
patterns in the future. The main policy-supporting processes
available for the international community to address climate
risks related to coastal areas globally are enhanced mitigation efforts (P1), increased adaptation support (P2) and loss
and damage related to coastal migration (P3).
(P1) Enhanced mitigation efforts refer for example to
reaching global net-zero emission targets. As noted by Kulp
and colleagues (Strauss, Kulp, and Levermann, 2015, p. 8) in
the context of the USA: “For unabated climate change, we
find that land that is home to more than 20 million people is
implicated and is widely distributed among different states
and coasts. (…) Under aggressive carbon cuts, more than
half of these municipalities would avoid this commitment
if the West Antarctic Ice Sheet remains stable.” The magnitude of physical impacts should thus be considered as one of
the cornerstones of any risk reduction policy with regards to
the transboundary impacts of coastal migration. Mitigation
policies are already partially in place (in Fig. 3, thick orange
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line starting from now5), but there is a need to raise ambition to keep the global level of warming well below 1.5°C
(IPCC, 2021). In the coming decades, these policies will
have to be maintained and re-evaluated within the UNFCCC
framework, especially given pledges in the Paris Agreement
(in Fig. 4, dotted orange line).
The impacts of SLC are already being felt and the coastal
zones will face shrinking solution spaces even in low-emission scenarios because of long-term and irreversible SLC
impacts (Haasnoot, Lawrence, and Magnan, 2021). This is
why there is a need for (P2) increased adaptation support
globally, especially through enhancing effective adaptation
finance, sharing experience on tackling transboundary and
local climate risks, raising ambition in National Adaptation
Plans (NAPs), and addressing international scientific knowledge gaps on cascading impacts and tipping points. The
implementation of adaptation (thick orange line in Fig. 4),
as a continual process, involves relevant monitoring and
evaluation frameworks (e.g. maintenance and reinforcement
where needed) in order to ensure sustainable financing and
to inform the scientific gap continually (dotted orange line
in Fig. 4).
Even under high ambition on both mitigation and global-level adaptation support, residual risks are expected to
occur. As a result, (P3) Loss and Damage related to coastal
migration will also have to be considered in international
climate policy, notably through the UNFCCC Warsaw International Mechanism (WIM) Task Force on Displacement
and relevant insurance mechanisms. In a high-ambition
scenario, the negotiations under the UNFCCC WIM would
continue and pave the way towards integrating residual risks
and transboundary cascading impacts of climate change in
national adaptation and mitigation policies as well as in
multilateral agreements.

5.2 Policy Pillar n°2: National-level
action for risk reduction (country of
origin)
5.2.1 Factors of influence: increased unmanaged
coastal risks and vulnerability
National planning for risk reduction could play a role in future
mobility patterns (internal and transboundary), as national-tolocal adaptation action will partly determine the habitability
conditions of coastal areas, along with the levels of physical
hazards and vulnerability (Fig. 3). This directly interacts with P1
(hereafter, policy pillars 1-5 will be referred to as P1, P2, etc.).
First, there can be risks related to the degradation of “habitability
pillars’’ (Duvat et al., 2021), such as loss of land and ecosystem
services, livelihoods, food and freshwater resources, healthy

5

Here we highlight connections between the text and the pathways displayed
in Figures 3 and 4. We provide such guidance for the first policy pillars in order
to guide the readers, but not for all policy pillars in order to avoid making the
text cumbersome.
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conditions, etc.; partly fueled by continued concentration of
people, buildings and infrastructure in increasingly risk-prone
areas, especially in urban zones (Sterzel et al., 2020). These risks
could lead to increasing levels of vulnerability and eventually
intolerable risk levels. Therefore, unmanaged socio-physical
impacts could lead to (forced) migration in some cases, especially when in situ adaptation fails (McLeman, 2018b). Another
type of risk relates to the phenomena of “climate gentrification”
of some coastal areas (especially urban, see Keenan, Hill, and
Gumber (2018)), along with the lowering priority on adaptation
policies for marginalized and poorer coastal zones. This could
lead to increasing discrimination of vulnerable populations
unable or unwilling to move (see section 3.2).
5.2.2 Policy-supporting processes
National-scale action is thus crucial to anticipate and reduce
future risks related to coastal migration. National policies
for coastal migration-related risk reduction can mainly focus
on three aspects: enhance coastal protection and accommodation (P4), prepare for coastal retreat (P5) and build adaptive
capacity (P6).
(P4) protection and accommodation (respectively hard
defence and nature-based solutions; and changing crop and
economic activities, early warning systems, etc.) can be implemented or improved when relevant (thick yellow line in Fig. 4).
Some priorities should be made towards protection and accommodation in areas where staying on the coast may appear the
best option for the decades to come, especially in densely populated areas, locations with key infrastructures (e.g. international
airport) and cultural heritage sites. The maintenance phase
(dotted yellow line in Fig. 4) will then involve maintenance and
reinforcement (e.g. reinforcement of sea walls), including adaptation finance (see P2).
(P5) Preparing for coastal retreat is an emerging issue but it
involves many political and ethical issues, such as the management of displaced people, the efforts for taking into account
culture, place-based attachment and human rights, as well
as land rights and compensation mechanisms (McAdam and
Ferris, 2015; Doberstein and Tadgell, 2015; Boege, 2016; Koslov,
2016; McNamara et al., 2018b; Albert et al., 2018; Farbotko
et al., 2021). Therefore, some urgent preparatory work (thin
yellow line in Fig. 4) is called for in order to design robust and
operational policies to support planned coastal retreat (e.g.
involving the communities, raising awareness about climate
change risks and crafting adapted opportunities for relocating).
Currently, “resettlement as climate change adaptation is a
developing concept, with minimal guidelines and academic
literature on the topic” (Tadgell, Doberstein, and Mortsch,
2018, p. 201). Considering shrinking solution spaces for coastal
protection and accommodation (Haasnoot, Lawrence, and
Magnan, 2021), this set of policy options should thus be anticipated rapidly, and ensure the participation of communities in
the co-construction of eventual relocation solutions (see P14;
see Fig. 5).

Finally, there is a need to (P6) build adaptive capacity in
order to enhance the resilience of natural and human systems
through economic diversification, social protection, environmental protection, risk culture, etc. These actions would support
sustainable development pathways (climate risk informed planning) across key areas: social, economic (through diversifying
climate-sensitive economic activities), education, health and
more. Even if there is an urgent need to translate these goals
into action rapidly, the policies would be ready in the years to
come (thin yellow line in Fig. 4) and could help support some
communities to stay in place when possible and support some
adaptive, beneficial opportunities for migration or relocation.
Building adaptive capacities is also directly linked to education
and training (P13), as well as communities’ empowerment (P14);
these dynamics, if implemented together, could strongly reinforce each other, rather than adopting a top-down approach of
adaptation issues (Fig. 5).
These policies shape a governance framework aimed at
enhancing participatory decision-making processes and access
to appropriate information on risks, to land, to economic
resources and judicial processes. This would allow for locally-tailored solutions to be implemented on time, and facilitate
prepared migration.

5.3 Policy Pillar n°3: International and
regional cooperation on migration
5.3.1 Factors of influence: hindered (inter-)
national mobility
International and regional cooperation on climate-related
mobility is an important pillar to be set in place as well and
could result in both positive and negative feedback loops,
depending upon the level of ambition (Fig. 5). A situation with
insufficient international and regional cooperation mechanisms
and frameworks on migration across national borders could
result, in the most extreme cases, in hindered international (or
internal) mobility–whether permanent or temporary. This situation could become particularly problematic for territories with
reduced hosting capacities, such as Small Island States (the
issue being different for coastal countries with vast territories,
such as China, India or the USA). Humanitarian catastrophes,
especially after extreme events and disasters, could also lead
to regional and international cascading impacts if not managed
through appropriate mechanisms, policies and agreements. A
lack of cooperation on human mobility in a context of hardening
borders, multiplication of “migration crises” (for example, in the
EU in 2015) and the rise of populism could also trigger conflicts
and increased geopolitical pressure.
5.3.2 Policy-supporting processes: Robust
migration policies
Robust migration policies aim at planning for the movement
of people across borders while reducing or avoiding cascading
impacts of climate-related migration. In particular, this would
provide the legal and policy building blocks for three main tools
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FIGURE 4. A high ambition policy pathway scenario for managing the cascading effects of coastal migration

across borders.
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(at the international, multilateral, bilateral, and regional levels)
to facilitate taking into account transboundary effects of migration globally. Although based mainly on soft law (i.e. non-binding
agreements), international and regional cooperation on migration can foster advancements at the national and local level
thereby accelerating other processes with a lever effect. Three
main policy pillars are highlighted here: multilateral frameworks
including regional agreements (P7), humanitarian migration mechanisms (P8) and inclusive mobility agreements (P9).
In a high-ambition scenario, (P7) multilateral framework(s)
would fully address and facilitate “safe, orderly and regular
migration”, including specific policies and working groups on
migration related to SLC. These multilateral frameworks are
starting to exist and some discussions are now taking place on
relevant frameworks. At present, these processes have a limited
scope by focusing on migration flows and drivers, especially on
internal migration (see section 3), and transboundary risks of
migration at a global scale. To advance cooperation, it would
be important to address the fragmented landscape of existing
multilateral frameworks dealing with migration (e.g. WIM’s Task
Force on Displacement, IOM, UNHCR, UNDRR, Global Compact
on Migration, etc.; in relation with P3). Indeed, while some of
these institutions were created before climate change became a
global issue, more climate change-specific institutions that have
emerged have been quite disconnected from the former. Most
of these institutions include a reflection on climate change.
However, there is still a need to un-silo the processes and align
the activities across relevant institutions, in order to reinforce
the global “operational safety net” (Brown and Dimsdale,
2021). Such cooperation will contribute to positive dynamics
to preparing for and managing coastal migration, calling for a
preparatory phase to design such policies and identify key actors
(thin blue line in Fig. 4) and eventually reach full implementation within the next decade (thick blue line in Fig. 4). These
multilateral frameworks should not be limited to the discussion
on climate refugee’s status (Mcadam, 2011). They should build
upon scientific assessments on migration drivers and cascading
implications, both positive and negative. This scenario takes into
account that at least 10 years are needed to find common ground
and build agreements to facilitate transboundary impacts of
coastal migration, notwithstanding major geopolitical changes
that can further impact the transboundary effects of migration.
Regional agreements also have an important role to play in
facilitating transboundary mobility, following some pioneering
experiences in the Pacific region (Farbotko et al., 2021) and in
South America (Acosta and Freier, 2018).
Regarding coastal migration–and climate migration in general–a priority should go to developing humanitarian migration mechanisms and inclusive mobility agreements. Both are
already discussed and have begun to be implemented.
(P8) Humanitarian migration mechanisms, i.e. designing
relevant agreements and cooperation mechanisms (e.g. regional
platforms) for emergency visas are crucial in the context of
increasing climate-related disasters (Kälin, 2017). This should be
fully operational by 2030-2040, but requires some preparation.

Once in place, such agreements would have to be reviewed
and revised on a regular basis to adapt to the level of risks and
vulnerability encountered by populations. One example is the
Regional Conference on Migration (RCM) in Central America, the
Caribbean, and North America, which adopted ‘A Guide to Effective Practices for RCM Member Countries: Protection for persons
moving across borders in the context of disasters’ in November
20166 (Acosta and Freier, 2018).
(P9) Inclusive mobility agreements will also play a role in
increasing opportunities for adaptive migration. This means that
there is a need to increase opportunities for non-exploitative
and adaptive international labor mobility, and opportunities for
non-economic international migration that prioritizes the needs
of the vulnerable (elderly, youth, women, etc.) in both multilateral, regional or bilateral agreements. Drawing from existing
pioneering examples (see box below), especially bilateral agreements, these mobility agreements could inspire broader cooperation on inclusive mobility agreements for example at a regional
scale.

5.4 Policy Pillar n°4: Enhancement of
hosting capacities (hosting country)
5.4.1 Factors of influence: Inadequate
arrangements to prepare for potential migration
Changes in migration patterns should be anticipated by hosting
countries in order to build resilience and avoid “migration crises”
that could trigger or feed geopolitical tensions, xenophobia and
social issues. Acknowledging that this topic is politically sensitive and dependent on a variety of countries’ contextual factors
(including institutional history), this study does not aim to be
prescriptive. Instead, it aims at presenting potential policy pathways by highlighting different scales of action that could minimize risks related to transboundary coastal migration (Fig. 3).
One of the main factors that could influence the cascading
risks related to coastal migration is unpreparedness, specifically
certain administrative constraints (e.g. difficulties to deliver visas
and naturalize migrants). Such constraints could entail higher
rates of illegal and unsafe immigration. Similarly, limited capacities (material, financial, spatial) in the hosting country could also
lead in some cases to the development of informal migrants’
settlements in riskier areas (including in at-risk coastal zones).
Difficulties to integrate migrants in the job markets, housing,
education etc. because of low social acceptance and discrimination, could lead to increased levels of vulnerability, impoverishment and marginalization, as well as potential socio-economic
tensions and conflicts (civil disorder). Hence the importance to
anticipate future migration patterns with the available knowledge, and prepare adequate hosting policies.

6

Link: https://www.iom.int/iscm/guide-effective-practices-rcm-membercountries-protection-persons-moving-across-borders-context
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5.4.2 Policy-supporting processes: enhancing
hosting capacities
Due to uncertainties on future coastal migration patterns, it
appears important to prepare and enhance hosting capacities
rapidly while putting in place all of the other policy pillars.
Hosting countries cannot bear full responsibility for the consequences of coastal migration, nor any other actors. At the
same time, there are some key policy processes that could
facilitate adaptive migration at the national scale, in order to
avoid and reduce risks related to inadequate hosting capacities. Three main areas of policy action are legal and administrative frameworks (P10), spatial planning (P11) and integration
programs (P12).
(P10) The legal and administrative framework refers to the
structural basis of hosting conditions. This entails the development of hosting countries’ capacities to prepare and implement relevant policy and legal frameworks to address coastal
migration and its transboundary cascading effects, with relevant procedures to host potential incoming migrants. Putting
such measures in place would facilitate opportunities of such
mobility for both hosting countries and migrants. In a high-ambition scenario, it is considered that not all countries are already
equipped with relevant legal and administrative frameworks
to address coastal migration, therefore some capacity building
is needed, given contrasting country contexts and depending
on hosting capacities (thin pink line in Fig. 4). Most countries
are aware of the transboundary issues related to migration in
coastal areas. Therefore, to better prepare for changing migration flows, countries could start designing relevant legal and
administrative frameworks by mid-decade, with full implementation in the next decades.
(P11) Spatial planning includes but is not limited to dedicated housing options for migrants through adapted and
climate-compatible spatial planning (safe housing, sanitation,
infrastructure, etc.), relevant funding mechanisms and environmental management (physical risks, management of resources,
etc.). These measures could contribute to minimizing issues
related to poor housing and at-risk settlements. Spatial planning
requires time to become operational, as it involves a systemic
reflection on urban planning and settlement more broadly
within a country. In the coming decades, activities should take
place to design relevant policies and funding mechanisms, given
varying contexts (Esteban et al., 2020).
(P12) Integration programs refer to socio-economic policies
aiming at inserting migrant individuals and communities in the
hosting country’s society. In many countries, such programs
already exist (think pink line in Fig. 4), or could be developed.
However, a component dedicated to coastal migration would
enhance the hosting country’s capacities. These programs can
provide opportunities to design integrated, non-discriminating
policies to facilitate access to jobs, housing, education, training,
health and opportunities, e.g.: including improvements such as
upskilling, allowing families to accompany workers, reducing
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bureaucracy, engaging diaspora populations in program development and support. Pathways to permanent residency might
have to be considered, especially for cases of permanent coastal
migration. This could help foster a fair and inclusive coexistence
through improved migrants’ integration (Farbotko, Stratford,
and Lazrus, 2016).

5.5. Policy pillar n°5: empowerment
and preparedness (country of origin,
national and communities’ scale)
5.5.1 Factors of influence: negative impacts of
migration for migrants
Migration (whether temporary or permanent, transboundary
or internal) can prove maladaptive for migrants because of
cascading negative impacts due to resettlement, especially
if not chosen. It is important that potential migrants feel
empowered to make the decision on migrating (or not), which
calls for participatory governance to include communities at
a local-to-national scale in the decision-making process and
set up preparedness measures (e.g. raising awareness and
understanding; see Fig. 3). The main factors that could lead
to cascading negative impacts for migrants are, first, a lack of
means (including social networks, inclusion in economic life,
cultural dimension, etc.) to enable migrants to sustain/improve
their livelihoods, health and well-being in destination areas.
This could potentially become a source of marginalization, and
therefore is highly related to integration policies in the destination country (P11; Fig. 5). The predominance of imposed
migration, i.e. forced migration or a top-down management of
relocation led without consultations with local communities
could also lead to a lack of empowerment of migrant individuals and communities in the decision to move across borders.
This might have various consequences on their future (health,
employment, ability to maintain existing social networks,
etc.). The migrants’ well-being and identity could also be negatively affected in cases of maladaptive migration, e.g. through
the degradation of individuals’ or communities’ well-being
and sense of identity, the loss of traditional knowledges, the
erosion of socio-cultural practices and the disappearance of
communities’ cultural heritages and history (Serdeczny, Bauer,
and Huq, 2018).
5.5.2 Policy-supporting processes:
empowerment and preparedness of communities
and individuals
The main set of policies to help prepare migrants for migration
are identified as: Education and skills (P13), Informed choice
(P14) and Network mobilization (P15). These can be implemented at a local-to-national scale in the country of origin and
eventually in relationship with wider networks of cooperation.
(P13) Education and skills is a core feature of preparedness
measures and involves education programs, capacity building
for workers and raising awareness in populations. Some countries already have such policies in place, such as in the Pacific
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islands (Connell, 2004; Gamlen et al., 2017). These programs
allow migrants to build capacities that could open opportunities
in potential resettlement, and empower them to make decisions
according to their situation. Gained skills could be providers of
local resilience (including changing jobs) as well as opportunities to migrate. Yet, “preparedness policies” cannot be limited
to capacity-building in terms of skills, and should be designed
inclusively to account for all segments of the population. Inclusive capacity building aims to reduce potential discriminations
because of age, gender, race, capacities, etc. These policies
primarily aim at both enhancing local resilience (in relation
with P6 for example) and supporting “migration with dignity”
for all (Kupferberg, 2021), noting that the register of the “resilient migrant” might be analysed as “fostering individuals able to
sustain good circulation and economic development” (Bettini,
2014, p.2), in an utilitarian, neoliberal vision of migration that
does not account for other drivers and logics.
As shown in Fig. 4, raising awareness and building skills
would also contribute to allowing communities and individuals to make an (P14) informed choice, regarding the options
available. Along with access to information, this mainly depends
upon the empowerment of communities through bottom-up
participatory approaches that allow them to choose their
destination (and destiny) in an informed fashion, depending
upon existing policy arrangements (see P6 and P8, Fig. 5), and
recognizing both their dignity and their human right to migrate.
There is a need for an exploratory phase to determine the conditions for successful bottom-up approaches. As noted by Arnall,
Hilson, and McKinnon (2019, p.1): “to date, most attempts to
address this problem [i.e. resettlement] have taken a top-down
approach in which international justice, legal and humanitarian
frameworks are extended ‘downwards’ by policymakers and
governments to local populations. (…)” There has been “limited
systematic work” on the development of their own justice-based
solutions by the peoples affected. Still, a bottom-up approach
might not be the most operational approach in every context.
There is therefore a need for more scientific research and local
experimentation to determine tools and mechanisms that can
help develop efficient bottom-up strategies.
Finally, there is a need for a set of policies to support
(P15) mobilizing networks and preserving culture, as a part of
social and cultural adaptation. This would mean implementing
policies to foster transfer and preservation of migrant communities’ knowledge. This contributes notably to enhancing migrants’
well-being and preserving cultural heritages in the context of
climate change. As the number of displaced populations grows,
“the generations-deep connection to their rituals, customs,
and ancestral ties with the land, cultural practices, and intangible cultural heritage become endangered” (Aktürk and Lerski,
2021, p. 2). This aspect is often overlooked in relocation policies. It could have global implications in terms of loss of cultural
traditions and heritage, where culture plays an important role
in the resilience of migrants’ communities. This field of policy
and science is emerging, along with the reflection on non-economic loss and damage (McNamara and Jackson, 2019; Huggel

BOX 1: THE CASE OF PACIFIC SMALL

ISLAND STATES

The Pacific Islands have been pioneers on establishing and
facilitating cooperation on migration. They have been proactive to reduce the need for international migration by integrating across its policy areas the principle that adaptation
can be adaptive, and is not necessarily a risky phenomenon
(Kelman and Stojanov, 2020). Policy on climate mobility in
the region is integrated and linked with broader development, adaptation and sustainability frameworks, mechanisms and programs. Its development has been innovative
by bringing together the specificities of country contexts
into a comprehensive regional cooperation framework. The
Framework for Resilient Development in the Pacific integrates human mobility aspects into national policies and
actions to protect individuals and communities vulnerable
to climate change, including through relocation and international labor migration policies. Many island states have their
own set of policies related to climate migration (including
coastal migration): Fiji has a set of policies including planned
relocation guidelines, displacement guidelines and Climate
Relocation and Displaced Peoples Trust Fund. Vanuatu has
a national policy on climate change and disaster-induced
displacement, while Tonga has recently released its migration and sustainable development policy. Thus the risk of
coastal impacts leading to maladaptive coastal migration is
actively addressed by these policies, combined with coastal
adaptation and related adaptation projects in health, fisheries, local agriculture and more (Farbotko et al., 2021).
There are also lessons to be learned from New Zealand’s
recent offer for 100 “climate refugees visas” per year to
Pacific islanders, which was abandoned six months after
having been proposed. This case reveals the complexity to
conclude bilateral agreements respecting both the dignity
and interests of both parties (Dempster and Ober, 2020).

et al., 2019; McNamara, Westoby, and Chandra, 2021). A phase
of improvement is still needed before becoming operational; yet
this is a crucial issue in light of potential losses to be anticipated.
Recent research suggests for instance to foster access to placebased intangible heritage rights (Aktürk and Lerski, 2021).

6. CONCLUSION AND KEY MESSAGES
Climate change-related migration across borders raises ethical
and geopolitical issues globally independent of the number
of people concerned. In this Study, we use the case of coastal
migration triggered or influenced by sea-level change (i.e. rise
in mean sea levels and changes in extreme events patterns)
to illustrate processes at work, main influential factors of
cascading effects across borders (positive and negative), and the
possible combination of multi-scale policy pathways in order to
enhance adaptive migration and relocation, rather than local
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maladaptation (immobile populations) or maladaptive migration. The Study highlights, first, that coastal migration, internally
or across borders, should not be considered as a risk in itself. If
planned accordingly, migration can reveal positive outcomes for
migrants, hosting communities, and the global society. However,
there is currently little knowledge on the positive and negative
cascading consequences of changing migration patterns across
borders due to SLC. As a result, there is not enough strategic
vision on policy and governance arrangements needed to facilitate adaptive solutions (including migration, when relevant) and
avoid eventual maladaptation in both the countries of origin and
destination. The Study highlights that managing and anticipating
the cascading effects of coastal migration across borders calls for
coordinated action both at the country level (country of origin
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and destinations) and across countries (Fig. 4), and that synergies are to be sought between national policies and international
frameworks. This way, it argues that there are strong interdependencies between policies at the national and global levels,
as some decisions and policy processes at a given scale influence
decision-making and action at other scales by creating positive
or negative feedback loops (Fig. 5). It therefore concludes that
addressing the potential cascading effects of human coastal
migration across borders calls for an integrated approach of
climate change impacts and migration policies over time. This
is what this study formulates as “multi-scale policy pathways’’.
These pathways are a forward-looking approach, paving the way
for more dialogue and cooperation between different stakeholders in the short-to-longer term, on coastal migration.

The transboundary implications of climate-related coastal migration: state of knowledge, factors of influence and policy pathways

REFERENCES
Acosta, Diego, and Luisa Feline Freier (2018). ‘Regional Governance
of Migration in South America’. Handbook of Migration and
Globalisation, February. https://www.elgaronline.com/view/
edcoll/9781785367502/9781785367502.00011.xml

Boers, Niklas, and Martin Rypdal (2021). ‘Critical Slowing down
Suggests That the Western Greenland Ice Sheet Is Close to a Tipping
Point’. Proceedings of the National Academy of Sciences 118 (21).
https://doi.org/10.1073/pnas.2024192118.

Adams, K.M., Benzie, M., Croft, S. and Sadowski, S. (2021). Climate
change, trade, and global food security: A global assessment of
transboundary climate risks in agricultural commodity flows. SEI
report. Stockholm Environment Institute, Stockholm. http://doi.
org/10.51414/sei2021.009

Brown, Oli, and Taylor Dimsdale (2021). ‘Climate Risk Management
for International Organizations : Ideas for Improving Strategic
Planning’. Chatham House. https://9tj4025ol53byww26jdkao0xwpengine.netdna-ssl.com/wp-content/uploads/Report-climate-riskmanagement-brown-dimsdale.pdf

Adams, Helen (2016a). ‘Why Populations Persist: Mobility, Place
Attachment and Climate Change’. Population and Environment 37
(4): 429–48.

Burby, Raymond J. (2006). ‘Hurricane Katrina and the Paradoxes of
Government Disaster Policy: Bringing about Wise Governmental
Decisions for Hazardous Areas’. The Annals of the American Academy of
Political and Social Science 604 (1): 171–91.

———. 2016b. ‘Why Populations Persist: Mobility, Place Attachment
and Climate Change’. Population and Environment 37 (4): 429–48.
Aktürk, Gül, and Martha Lerski (2021). ‘Intangible Cultural Heritage:
A Benefit to Climate-Displaced and Host Communities’. Journal of
Environmental Studies and Sciences, May. https://link.springer.com/
article/10.1007%2Fs13412-021-00697-y
Albert, Simon, Robin Bronen, Nixon Tooler, Javier Leon, Douglas
Yee, Jillian Ash, David Boseto, and Alistair Grinham (2018).
‘Heading for the Hills: Climate-Driven Community Relocations in
the Solomon Islands and Alaska Provide Insight for a 1.5 C Future’.
Regional Environmental Change 18 (8): 2261–72.
Aligica, Paul D., and Vlad Tarko (2012). ‘Polycentricity: From Polanyi
to Ostrom, and Beyond’. Governance 25 (2): 237–62.
Ammar, Walid (2018). ‘Migration and Health: Human Rights in the
Era of Populism’. The Lancet 392 (10164): 2526–28. https://www.
thelancet.com/journals/lancet/article/PIIS0140-6736(18)32617-5/
fulltext
Arnall, Alex, Chris Hilson, and Catriona McKinnon (2019). ‘Climate
Displacement and Resettlement: The Importance of Claims-Making
“from Below”’. Climate Policy 19 (6): 665–71.
Ayeb-Karlsson, Sonja, Christopher D. Smith, and Dominic Kniveton
(2018). ‘A Discursive Review of the Textual Use of ‘Trapped’in
Environmental Migration Studies: The Conceptual Birth and
Troubled Teenage Years of Trapped Populations’. Ambio 47 (5):
557–73.
Bell, A. R., D. J. Wrathall, V. Mueller, J. Chen, M. Oppenheimer,
M. Hauer, H. Adams et al. (2021). ‘Migration towards Bangladesh
Coastlines Projected to Increase with Sea-Level Rise through 2100’.
Environmental Research Letters 16 (2): 024045. https://iopscience.
iop.org/article/10.1088/1748-9326/abdc5b
Bettini, Giovanni (2014). ‘Climate Migration as an Adaption
Strategy: De-Securitizing Climate-Induced Migration or Making the
Unruly Governable?’ Critical Studies on Security 2 (2): 180–95.
Boas, Ingrid, Carol Farbotko, Helen Adams, Harald Sterly, Simon
Bush, Kees van der Geest, Hanne Wiegel, Hasan Ashraf, Andrew
Baldwin, and Giovanni Bettini (2019). ‘Climate Migration Myths’.
Nature Climate Change 9 (12): 901–3.
Boege, Volker (2016). ‘Climate Change and Planned Relocation in
Oceania’. Sicherheit Und Frieden (S+ F)/Security and Peace, 60–65.

Carter, Timothy R., Magnus Benzie, Emanuele Campiglio, Henrik
Carlsen, Stefan Fronzek, Mikael Hildén, Christopher PO Reyer, and
Chris West (2021). ‘A Conceptual Framework for Cross-Border Impacts
of Climate Change’. Global Environmental Change 69: 102307.
Cattaneo, Cristina, Michel Beine, Christiane J. Fröhlich, Dominic
Kniveton, Inmaculada Martinez-Zarzoso, Marina Mastrorillo, Katrin
Millock, Etienne Piguet, and Benjamin Schraven (2019). ‘Human
Migration in the Era of Climate Change’. Review of Environmental
Economics and Policy 13 (2): 189–206.
Chen, J., and V. Mueller (2018). ‘Coastal Climate Change, Soil Salinity
and Human Migration in Bangladesh’. Nature Climate Change 8 (11):
981–85. https://doi.org/10.1038/s41558-018-0313-8.
Collenteur, R. A., H. De Moel, B. Jongman, and Giuliano Di Baldassarre
(2015). ‘The Failed-Levee Effect: Do Societies Learn from Flood
Disasters?’ Natural Hazards 76 (1): 373–88.
Colten, Craig E. (2007). ‘Environmental Justice in a Landscape of
Tragedy’. Technology in Society, Perspectives on Hurricane Katrina, 29
(2): 173–79. https://doi.org/10.1016/j.techsoc.2007.01.006.
Curtain, Richard, and Matthew Dornan (2019). ‘A Pressure Release
Valve? Migration and Climate Change in Kiribati, Nauru and Tuvalu’.
Development Policy Centre–Australia National University, February,
1–3.
Curtis, Katherine J., Elizabeth Fussell, and Jack DeWaard (2015).
‘Recovery Migration after Hurricanes Katrina and Rita: Spatial
Concentration and Intensification in the Migration System’.
Demography 52 (4): 1269–93.
Dempster, Helen, and Kayly Ober (2020). ‘New Zealand’s ‘Climate
Refugee’Visas: Lessons for the Rest of the World’. Centre for Global
Development, Washington, DC.
Desmet, Klaus, Robert Kopp, Scott Kulp, Dávid Krisztián Nagy,
Michael Oppenheimer, Esteban Rossi-Hansberg, and Benjamin Strauss
(2018). ‘Evaluating the Economic Cost of Coastal Flooding’. w24918.
Cambridge, MA: National Bureau of Economic Research. https://www.
nber.org/system/files/working_papers/w24918/w24918.pdf
Doberstein, Brent, and Anne Tadgell (2015). ‘Guidance
for’managed’relocation’. Forced Migration Review, no. 49.
Doody, J. Pat (2004). ‘“Coastal Squeeze”—an Historical Perspective’.
Journal of Coastal Conservation 10 (1): 129–38.

– 21 –

Drabo, Alassane, and Linguère Mously Mbaye (2015). ‘Natural
Disasters, Migration and Education: An Empirical Analysis in
Developing Countries’. Environment and Development Economics 20
(6): 767–96.

Hauer, Mathew E., Elizabeth Fussell, Valerie Mueller, Maxine Burkett,
Maia Call, Kali Abel, Robert McLeman, and David Wrathall (2020). ‘SeaLevel Rise and Human Migration’. Nature Reviews Earth & Environment 1
(1): 28–39. https://doi.org/10.1038/s43017-019-0002-9.

Duvat, Virginie K. E., Alexandre K. Magnan, Chris T. Perry, Tom Spencer,
Johann D. Bell, Colette Wabnitz, Arthur P. Webb et al. (2021). ‘Risks to
Future Atoll Habitability from Climate‐driven Environmental Changes’.
WIREs Climate Change, January. https://doi.org/10.1002/wcc.700.

Hauer, Mathew E., R. Dean Hardy, Deepak R. Mishra, and J. Scott Pippin
(2019). ‘No Landward Movement: Examining 80 Years of Population
Migration and Shoreline Change in Louisiana’. Population and Environment
40 (4): 369–87.

Entzinger, Han, Jill Jäger, and François Gemenne (2010). ‘Le projet
EACH-FOR’. Hommes & migrations. Revue française de référence sur
les dynamiques migratoires, no. 1284 (March): 10–15. https://journals.
openedition.org/hommesmigrations/1232

Horton, Radley M., Alex de Sherbinin, David Wrathall, and Michael
Oppenheimer (2021). ‘Assessing Human Habitability and Migration’.
Science 372 (6548): 1279–83. https://doi.org/10.1126/science.abi8603.

Environment, U. N. (2021). ‘Adaptation Gap Report 2020’. UNEP
- UN Environment Programme. 1 September 2021. http://www.
unenvironment.org/resources/adaptation-gap-report-2020.
Esteban, Miguel, Hiroshi Takagi, Laurice Jamero, Christopher Chadwick,
John Erick Avelino, Takahito Mikami, Dyah Fatma, Lilian Yamamoto,
Nguyen Danh Thao, and Motoharu Onuki (2020). ‘Adaptation to Sea
Level Rise: Learning from Present Examples of Land Subsidence’. Ocean
& Coastal Management 189: 104852.
Farbotko, Carol (2019). ‘Climate Change Displacement: Towards
Ontological Security’. Dealing with Climate Change on Small Islands:
Towards Effective and Sustainable Adaptation?, 251.
Farbotko, Carol, Elaine Stratford, and Heather Lazrus (2016). ‘Climate
Migrants and New Identities? The Geopolitics of Embracing or
Rejecting Mobility’. Social & Cultural Geography 17 (4): 533–52.
Farbotko, Carol, Fanny Thornton, Sharon James, Olivia Dun, Celia
McMichael, Karen E. McNamara, and Sabira Coelho (2021). ‘Policy
Developments and Options to Address Human Mobility in the Context
of Climate Risk in the Pacific Islands Region’. IOM Policy Brief. https://
environmentalmigration.iom.int/policy-developments-and-optionsaddress-human-mobility-context-climate-risk-pacific-islands-region
Gemenne, François (2011). ‘Climate-Induced Population
Displacements in a 4°C+ World’. Philosophical Transactions of the Royal
Society A: Mathematical, Physical and Engineering Sciences 369 (1934):
182–95. https://doi.org/10.1098/rsta.2010.0287.
Gemenne, François, and Julia Blocher (2017). ‘How Can Migration
Serve Adaptation to Climate Change? Challenges to Fleshing out a
Policy Ideal’. The Geographical Journal 183 (4): 336–47.
Gibbons, Sheila J. Arenstam, and Robert J. Nicholls (2006). ‘Island
Abandonment and Sea-Level Rise: An Historical Analog from the
Chesapeake Bay, USA’. Global Environmental Change 16 (1): 40–47.
Haasnoot, Marjolijn, Judy Lawrence, and Alexandre K. Magnan (2021).
‘Pathways to Coastal Retreat’. Science 372 (6548): 1287–90.
Handmer, John, and Johanna Nalau (2019). ‘Understanding Loss and
Damage in Pacific Small Island Developing States’. In Loss and Damage
from Climate Change, 365–81. Springer.
Hauer, Mathew E. (2017). ‘Migration Induced by Sea-Level Rise Could
Reshape the US Population Landscape’. Nature Climate Change 7 (5):
321–25.
Hauer, Mathew E., Jason M. Evans, and Deepak R. Mishra (2016).
‘Millions Projected to Be at Risk from Sea-Level Rise in the Continental
United States’. Nature Climate Change 6 (7): 691–95.

– 22 –

Huggel, Christian, Veruska Muccione, Mark Carey, Rachel James, Christine
Jurt, and Reinhard Mechler (2019). ‘Loss and Damage in the Mountain
Cryosphere’. Regional Environmental Change 19 (5): 1387–99.
Hunter, Lori M., and Emmanuel David (2009). Climate Change and
Migration: Considering the Gender Dimensions. Citeseer.
IPCC (2021). Summary for Policymakers. In: Climate Change 2021: The
Physical Science Basis. Contribution of Working Group I to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change.
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_
SPM.pdf
Josephson, Anna, Talip Kilic, and Jeffrey D. Michler (2021). ‘Socioeconomic
Impacts of COVID-19 in Low-Income Countries’. Nature Human Behaviour,
1–9.
Kaczan, David J., and Jennifer Orgill-Meyer (2020). ‘The Impact of Climate
Change on Migration: A Synthesis of Recent Empirical Insights’. Climatic
Change 158 (3): 281–300.
Kälin, Walter (2017). ‘Climate Refugees or Disaster-Displaced Persons?’
Vereinte Nationen 65 (5): 207–12.
Keenan, Jesse M., Thomas Hill, and Anurag Gumber (2018). ‘Climate
Gentrification: From Theory to Empiricism in Miami-Dade County, Florida’.
Environmental Research Letters 13 (5): 054001.
Kelman, Ilan, and Robert Stojanov (2020). ‘Islander Migrations and the
Oceans: From Hopes to Fears?’ Island Studies Journal.
Koslov, Liz (2016). ‘The Case for Retreat’. Public Culture 28 (2 (79)):
359–87.
Koubi, Vally (2019). ‘Climate Change and Conflict’. Annual Review of
Political Science 22: 343–60.
Kulp, Scott A., and Benjamin H. Strauss (2019). ‘New Elevation Data Triple
Estimates of Global Vulnerability to Sea-Level Rise and Coastal Flooding’.
Nature Communications 10 (1): 4844. https://www.nature.com/articles/
s41467-019-12808-z
Kupferberg, Jakob Schou (2021). ‘Migration and Dignity – Relocation and
Adaptation in the Face of Climate Change Displacement in the Pacific – a
Human Rights Perspective’. The International Journal of Human Rights 0
(0): 1–26. https://www.tandfonline.com/doi/full/10.1080/13642987.202
1.1889515
Lager, Frida, Kevin Adams, Adis Dzebo, Mats Eriksson, and Richard Klein
(2021). ‘A Just Transition for Climate Change Adaptation: Towards Just
Resilience and Security in a Globalising World’. Adaptation Without
Borders Initiative. https://adaptationwithoutborders.org/knowledge-base/
transnational-climate-impacts/a-just-transition-for-climate-changeadaptation-towards-just-resilience-and-security-in-a-globalising-world

The transboundary implications of climate-related coastal migration: state of knowledge, factors of influence and policy pathways

Lincke, Daniel, and Jochen Hinkel (2021). ‘Coastal Migration Due to 21st
Century Sea-Level Rise’. Earth’s Future 9 (5): e2020EF001965. https://
doi.org/10.1029/2020EF001965.

McNamara, Karen E., Ross Westoby, and Alvin Chandra (2021).
‘Exploring Climate-Driven Non-Economic Loss and Damage in the
Pacific Islands’. Current Opinion in Environmental Sustainability 50: 1–11.

‘Lower Manatthan Climate Resilience Study’ (2019). Mayor’s office
of recovery and resiliency. https://edc.nyc/project/lower-manhattancoastal-resiliency.

Miller, Fiona (2020). ‘Exploring the Consequences of Climate-Related
Displacement for Just Resilience in Vietnam’. Urban Studies 57 (7):
1570–87.

Magnan A.K., Pörtner H.-O., Duvat V.K.E., Garschagen M., Guinder V.A.,
Zommers Z., Hoegh-Guldberg O., Gattuso J.-P., 2021. Estimating the
global risk of anthropogenic climate change. Nature Climate Change 10,
879-885. https://doi.org/10.1038/s41558-021-01156-w

Millington, Jim (2000). ‘Migration and Age: The Effect of Age on
Sensitivity to Migration Stimuli’. Regional Studies 34 (6): 521–33.

Mcadam, Jane (2011). ‘Swimming against the Tide: Why a Climate
Change Displacement Treaty Is Not the Answer’. International Journal of
Refugee Law 23 (1): 2–27. https://doi.org/10.1093/ijrl/eeq045.
McAdam, Jane (2017). ‘Self-Determination and Self-Governance for
Communities Relocated across International Borders: The Quest for
Banaban Independence’. International Journal on Minority and Group
Rights 24 (4): 428–66. https://doi.org/10.1163/15718115-02404001.
McAdam, Jane, and Elizabeth Ferris (2015). ‘Planned Relocations in
the Context of Climate Change: Unpacking the Legal and Conceptual
Issues’. Cambridge International Law Journal 4 (1): 137–66. https://doi.
org/10.7574/cjicl.04.01.137.

Myers, Norman, and Jennifer Kent (1995). Environmental Exodus: An
Emergent Crisis in the Global Arena. Climate Inst.
Neumann, Barbara, Athanasios T. Vafeidis, Juliane Zimmermann,
and Robert J. Nicholls (2015). ‘Future Coastal Population Growth
and Exposure to Sea-Level Rise and Coastal Flooding - A Global
Assessment’. PLOS ONE 10 (3): e0118571. https://doi.org/10.1371/journal.
pone.0118571.
Nicholls, Robert J. (2011). ‘Planning for the Impacts of Sea Level Rise’.
Oceanography 24 (2): 144–57.
Oakes, Robert (2019). ‘Culture, Climate Change and Mobility Decisions
in Pacific Small Island Developing States’. Population and Environment 40
(4): 480–503.

McGranahan, Gordon, Deborah Balk, and Bridget Anderson (2007).
‘The Rising Tide: Assessing the Risks of Climate Change and Human
Settlements in Low Elevation Coastal Zones’. Environment and
Urbanization 19 (1): 17–37. https://doi.org/10.1177/0956247807076960.

Obokata, Reiko, Luisa Veronis, and Robert McLeman (2014). ‘Empirical
Research on International Environmental Migration: A Systematic
Review’. Population and Environment 36 (1): 111–35.

McLeman, Robert (2018a). ‘Migration and Displacement Risks Due to
Mean Sea-Level Rise’. Bulletin of the Atomic Scientists 74 (3): 148–54.

OECD (2014). ‘Is Migration Good for the Economy?’ Migration
Policy Debates. OECD. https://www.oecd.org/migration/OECD%20
Migration%20Policy%20Debates%20Numero%202.pdf

——— (2018b). ‘Thresholds in Climate Migration’. Population and
Environment 39 (4): 319–38.
——— (2019). ‘International Migration and Climate Adaptation in an Era
of Hardening Borders’. Nature Climate Change 9 (12): 911–18.
McLeman, Robert, David Wrathall, Elisabeth Gilmore, Philip Thornton,
Helen Adams, and François Gemenne (2021). ‘Conceptual Framing to
Link Climate Risk Assessments and Climate-Migration Scholarship’.
Climatic Change 165 (1–2): 24. https://doi.org/10.1007/s10584-02103056-6
McMichael, Celia, Carol Farbotko, and Karen E. McNamara (2019).
‘Climate-Migration Responses in the Pacific Region’. The Oxford
Handbook of Migration Crises, 297.
McMichael, Celia, Carol Farbotko, Annah Piggott-McKellar, Teresia
Powell, and Merineta Kitara (2021). ‘Rising Seas, Immobilities, and
Translocality in Small Island States: Case Studies from Fiji and Tuvalu’.
Population and Environment, March. https://link.springer.com/
article/10.1007%2Fs11111-021-00378-6
McNamara, Karen E., Robin Bronen, Nishara Fernando, and Silja Klepp
(2018a). ‘The Complex Decision-Making of Climate-Induced Relocation:
Adaptation and Loss and Damage’. Climate Policy 18 (1): 111–17.
——— (2018b). ‘The Complex Decision-Making of Climate-Induced
Relocation: Adaptation and Loss and Damage’. Climate Policy 18 (1):
111–17. https://doi.org/10.1080/14693062.2016.1248886.
McNamara, Karen E., and Guy Jackson (2019). ‘Loss and Damage: A
Review of the Literature and Directions for Future Research’. WIREs
Climate Change 10 (2): e564. https://doi.org/10.1002/wcc.564.

——— (2019). ‘Responding to Rising Seas: OECD Country Approaches
to Tackling Coastal Risks’. Text. OECD. https://www.oecd.org/env/
responding-to-rising-seas-9789264312487-en.htm
Olhoff, Anne, and John M. Christensen (2020). Emissions Gap Report
2020. UNEP DTU Partnership. https://orbit.dtu.dk/en/publications/
emissions-gap-report-2020
Oppenheimer, Michael, Bruce Glavovic, Jochen Hinkel, Roderik van de
Wal, Alexandre K. Magnan, Amro Abd-Elgawad, Rongshuo Cai, Miguel
Cifuentes-Jara, Robert M. Deconto, and Tuhin Ghosh (2019). ‘Sea Level
Rise and Implications for Low Lying Islands, Coasts and Communities’.
https://www.ipcc.ch/srocc/chapter/chapter-4-sea-level-rise-andimplications-for-low-lying-islands-coasts-and-communities/.
Ostrom, Elinor (2010). ‘Beyond Markets and States: Polycentric
Governance of Complex Economic Systems’. American Economic Review
100 (3): 641–72.
Sack, Kevin, and John Schwartz (2018). ‘Left to Louisiana’s Tides, a Village
Fights for Time’. The New York Times, 24 February 2018, sec. U.S. https://
www.nytimes.com/interactive/2018/02/24/us/jean-lafitte-floodwaters.
html
Schmude, Jürgen, Sahar Zavareh, Katrin Magdalena Schwaiger, and
Marion Karl (2018). ‘Micro-Level Assessment of Regional and Local
Disaster Impacts in Tourist Destinations’. Tourism Geographies 20 (2):
290–308.
Scott, Daniel, Murray Charles Simpson, and Ryan Sim (2012). ‘The
Vulnerability of Caribbean Coastal Tourism to Scenarios of Climate
Change Related Sea Level Rise’. Journal of Sustainable Tourism 20 (6):
883–98.

– 23 –

Serdeczny, Olivia Maria, Steffen Bauer, and Saleemul Huq (2018). ‘NonEconomic Losses from Climate Change: Opportunities for Policy-Oriented
Research’. Climate and Development 10 (2): 97–101.
Simms, Jessica RZ (2017). ‘“Why Would I Live Anyplace Else?”: Resilience,
Sense of Place, and Possibilities of Migration in Coastal Louisiana’.
Journal of Coastal Research 33 (2): 408–20.

Vafeidis, A., B. Neumann, J. Zimmerman, and R. J. Nicholls (2011).
‘MR9: Analysis of Land Area and Population in the Low-Elevation
Coastal Zone (LECZ)’. Monograph. Foresight, Government Office for Science. 2011. https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjO5LuuxfnzAhVKLBoKHScBASkQFnoECBAQAQ&url=https%3A%2F%2Fwww.
ipcc.ch%2Fapps%2Fnjlite%2Far5wg2%2Fnjlite_download2.php%3Fid%3D10525&usg=AOvVaw01P6p1WrSSXN292p7sxmne

Sterzel, Till, Matthias K. B. Lüdeke, Carsten Walther, Marcel T. Kok, Diana
Sietz, and Paul L. Lucas (2020). ‘Typology of Coastal Urban Vulnerability
under Rapid Urbanization’. PLOS ONE 15 (1): e0220936. https://doi.
org/10.1371/journal.pone.0220936.

Van de Vuurst, Paige, and Luis E. Escobar (2020). ‘Perspective: Climate
Change and the Relocation of Indonesia’s Capital to Borneo’. Frontiers in
Earth Science 8. https://doi.org/10.3389/feart.2020.00005.

Strauss, Benjamin H., Scott Kulp, and Anders Levermann (2015). ‘Carbon
Choices Determine US Cities Committed to Futures below Sea Level’.
Proceedings of the National Academy of Sciences 112 (44): 13508–13.
https://doi.org/10.1073/pnas.1511186112.

Wrathall, D. J., V. Mueller, Peter U. Clark, A. Bell, M. Oppenheimer, M.
Hauer, S. Kulp, E. Gilmore, H. Adams, and R. Kopp (2019). ‘Meeting the
Looming Policy Challenge of Sea-Level Change and Human Migration’.
Nature Climate Change 9 (12): 898–901.

Streets, David G., and Michael H. Glantz (2000). ‘Exploring the Concept
of Climate Surprise’. Global Environmental Change 10 (2): 97–107.

Wright, Kelly-Ann, Ilan Kelman, and Rachel Dodds (2020). ‘Tourism
Development from Disaster Capitalism’. Annals of Tourism Research,
103070.

Sumner, Andrew, Chris Hoy, and Eduardo Ortiz-Juarez (2020). Estimates
of the Impact of COVID-19 on Global Poverty. United Nations University
World Institute for Development Economics Research.

Wyett, Kelly (2014). ‘Escaping a Rising Tide: Sea Level Rise and Migration
in K Iribati’. Asia & the Pacific Policy Studies 1 (1): 171–85.

Tadgell, Anne, Brent Doberstein, and Linda Mortsch (2018). ‘Principles
for Climate-Related Resettlement of Informal Settlements in Less
Developed Nations: A Review of Resettlement Literature and
Institutional Guidelines’. Climate and Development 10 (2): 102–15.
UK Government Office for Sciences (2011). ‘Foresight - International
Dimensions of Climate Change’. GOV.UK. 2011. https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/287853/11-1042-international-dimensions-ofclimate-change.pdf

– 24 –

Zickgraf, Caroline (2019). ‘Keeping People in Place: Political Factors of
(Im) Mobility and Climate Change’. Social Sciences 8 (8): 228.

SUPPLEMENTARY MATERIAL
SM1. Coastal migration: expert interviews
questions template
Expectations and objectives of the interviews
— Check whether the first intuitions based upon literature
review are correct/valid
— Collect new insights/ideas on risks ex-post (transboundary,
cascading effects)
— Test case studies/define “hotspots” to highlight
— Identify additional experts and relevant literature
— Test/go further on the bibliography
Question grid:
— 0. Preliminary : do you mind if the meeting is recorded?
As an introduction, more precisions on the projec : we do not want
to study the drivers of coastal migration in itself/what triggers migration
from coasts, but on transboundary risks related to coastal migration.
Which means our question is not “what drives coastal migration locally”,
but “what are the implications across borders”?
This project takes place in a bigger initiative called Adaptation
Without Borders. Our objective is to coin a new methodology allowing
policymakers to have a better sense of the impacts of maladaptation.
What is innovative here is that instead of focusing on national/local
adaptation, we take a look at the bigger picture of cascading risks, thus
showing that adaptation goes far beyond the local scale in an interconnected world.
Our four main working hypotheses are that:
— Focusing mostly on international migration, we consider that
SLR-related migration is already a reality; - Even if minor in terms of
the number of individuals concerned, compared to internal migration, its transboundary impacts are a dead angle of adaptation policies and current research;
— Disturbed, SLR-driven migration patterns could entail unanticipated
types of transboundary risks;
— Current coastal migration scenarios might have been underrated
due to conservative, linear parameters of projections or historical/current observations (and/or other factors, e.g. little scientific
studies, political/diplomatic reluctances).

Considering these elements, our questions are:
Understanding deeper transboundary risks related to coastal
migration
1. What are the main cascading effects/underlying risks of climate-related migration across borders (and possibly any coastal-specific
aspects)?
2. What are the main factors of influence of these transboundary
coastal risks (TCRs( in the future? What explains the nature and extent
of the cascading consequences of migration across borders (here,
coastal-related)?
Understand the drivers/mechanics of transboundary risks:
Are there specific triggering or limiting/aggravating factors?
3. To your view, would they rather be neighbouring or teleconnected
(long-distance)?
4. Should some thresholds (defined by McLeman, 2018) or tipping
points be considered?
5. Timing issue: will cascading effects develop/propagate rather
rapidly or progressively over time? If depending on the effect considered,
which ones will be rapid and which ones will develop gradually?
Understand how to manage these cascading risks
6.1. Top 5 things to do to limit the propagation either of cascading
effects or at least their negative consequences? Why?
6.2. And when? Do you think some of these top 5 things are to be
prioritized compared to the others?
6.3. What are the key enabling conditions for these top 5 actions/
things to be implemented in the near future?
Extra questions:
7. Any other advice on our approach?
8. What are for you the 10 main papers to consider ? (comprising
general theory on climate migration we could have missed ?)
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