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Abstract

Moving away from hazardous areas may be an important adaptive response under intensifying climate change, but to date such
movement has been controversial and conducted with limited government or private-sector support. Research has emphasized resi-
dent perspectives on mobility, but understanding how professionals view it may open new avenues to shape future outcomes. Based
on 76 interviews with professionals involved in climate responses in South Florida, we evaluate perceptions of adaptation goals, the
potential role of climate mobilities in pathways supporting those goals, and associated constraints and enablers. The practitioners
interviewed anticipate multiple types of climate mobilities will occur in the region, at increasing scales. Interviewees perceive cli-
mate mobilities at present, especially migration and gentrification where climate plays some role, as causing distributional inequities
and financial and sociocultural disruptions, and they view existing adaptive strategies as best serving those who already have ade-
quate resources, despite practitioners’ personal commitments to social justice goals. Although many practitioners feel prepared for
their own, limited roles related to climate mobilities, they judge the region as a whole as being unprepared to support the retreat
they see as inevitable, with a need for a more ambitious long-term transition plan. Achieving this need will be difficult, as practi-
tioners indicate that climate mobilities remain hard to talk about politically. Nevertheless, interviewees believe some households are
already considering moving in response to climate risks. Discussions of climate mobilities, through interviews and far beyond, may
encourage more mindful choices about and engagement in climate-driven transformations.
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private sector—whether in preventing losses, such as from dis-
placement, or in supporting improved safety, as in planned reset-
instance, post-disaster displacement has
disproportionately affected those with the least resources and
those marginalized within government decision-making pro-
cesses [11, 12]. Migrants who are moving at least in part due to

Introduction

Estimates of people who may be displaced by sea level rise over
the course of this century range from 88 million for those perma-
nently inundated to 1.4 billion for overall exposure in low-
elevation coastal zones [1]. Some people and communities are al-
ready relocating or moving away from highly hazardous coasts,

tlement. For

and this number is expected to rise [2-4]. The ways people move
(i.e. climate mobilities) will manifest in many ways, both reactive
and proactive, as influenced by intersection of climate hazards
and other factors [5-7]. Climate mobilities will emerge from the
limits and failures of other adaptive responses, such as in the
case of post-disaster dislocation [8, 9], as well as from deliberate,
collective attempts to promote broader social goals, as in the
case of planned relocations [10].

The simultaneous harms and benefits of climate mobilities
pose major challenges for governments, civil society, and the

climate factors are often the least responsible for global emis-
sions of heat-trapping gases, and the lack of institutional support
for these individuals is creating acute problem [13, 14]. Processes
of managed retreat, despite positive aims such as moving out of
hazardous locations, have raised concerns of procedural, distrib-
utive, and recognition justice among others [4, 15-17]. Climate
mobilities often involve political, financial and economic, and so-
ciocultural challenges ranging from loss of municipal tax base to
loss of culture [18, 19]. To improve the ability of governments,
civil society, and the private sector to engage with climate
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mobilities, a first step is to understand how professionals view
climate mobilities, their roles as individuals and organizations in
preventing or supporting climate mobilities, and the barriers and
enablers they perceive in doing so.

This paper presents such an analysis in South Florida, USA, a
region grappling with and actively preparing for severe and in-
creasing climate-related risks and already experiencing several
types of climate mobility. South Florida is low lying with im-
mense exposure of people and assets to storm-driven flooding
and winds, inundation, and chronic humid heat among other
climate-related hazards at present and under future climate
change [20-22]. Its sociocultural, political, and economic context
creates tremendous disparities in levels of social vulnerabilities
and climate-related risks, linked to high income inequality, racial
injustice, and histories of migration driven by economic and po-
litical factors [23-26]. Climate risks are substantial yet uneven,
and to date, climate-related mobilities have figured into regional
experiences and responses to these risks in multiple ways. First,
post-disaster displacement to and from South Florida has oc-
curred following tropical cyclones in the United States and across
the Caribbean Basin [27, 28]. Second, theories of ‘climate gentrifi-
cation’ have been developed to describe patterns of shifting real
estate markets, demographics, and investments [29]. And third,
there have been notable legal and political sensitivities surround-
ing considerations of climate-related retreat such as through
home buyouts or road abandonment [30, 31]. Under higher mag-
nitudes of sea level rise especially, South Florida faces the poten-
tial for reactive, forced, or inequitable climate-related mobilities
absent more deliberate, proactive planning. The combination of
substantial climate risks, strong politization of climate
responses, and high-profile climate mobilities makes South
Florida an ideal place to assess practitioner perspectives on cli-
mate mobilities.

Materials and methods

We conducted semi-structured interviews with 76 adaptation-
relevant practitioners who could provide deeply informed profes-
sional perspectives on climate responses and climate-related
mobilities in South Florida.

Identification of interviewees

We identified over 420 adaptation-relevant practitioners in and
relevant to South Florida using online searches and expert recom-
mendations (including balanced snowball extensions where inter-
viewees suggested experts who disagree with them;
Supplementary Appendices 1 and 2 [32-34]). We iteratively se-
lected 112 of those 420 practitioners to achieve maximum diversity
and comprehensiveness across categories of professional affilia-
tion: local government, state/regional government, federal govern-
ment, private sector, academic research, and nonprofit
organizations (Supplementary Table 1) [35]. We invited those 112
for interviews, and 76 accepted (67.9% acceptance rate). We
stopped interview invitations within each category once adequate
representation and saturation of perspectives were achieved.

Development of interview protocol

The University of Miami Institutional Review Board approved the
interview protocol (IRB ID #20200038). The final interview proto-
col is available in Supplementary Appendix 1 (protocol version
provided to interviewees) and Supplementary Appendix 2 (inter-
viewer version with notes). Using semi-structured questions, we
asked interviewees about their roles, major concerns about

climate risks and priorities for climate responses, and percep-
tions about climate mobilities. In particular, we asked them to
identify and define different types of climate mobility, to discuss
the degree to which they think climate mobilities are occurring
now and will occur in the future, and to indicate what prepara-
tions they or the region might need to take regarding climate
mobilities in the context of broader climate responses.
Interviewees were not required to answer every question. For ex-
ample, they could skip questions outside of their expertise, com-
fort, or priorities.

Implementation of interviews

Our first interview was conducted in person in early March 2020.
Subsequent scheduled interviews were then canceled due to the
COVID-19 pandemic. Once University of Miami Institutional
Review Boards allowed human-subjects research to proceed again,
we conducted the remaining interviews by Zoom, and 75 inter-
views occurred between June and October 2021. Acknowledging
the substantial burden on adaptation-relevant practitioners as
well as residents in the region linked to climate research, we priori-
tized scheduling the Zoom interviews at times convenient for each
interviewee and offered a $40 gift card as an incentive for inter-
viewees able to accept it [36, 37]. We audio-recorded interviews af-
ter informed consent occurred and later transcribed them with
Zoom and Rev. The interviews were, on average—after introduc-
tions and informed consent—53 minutes long.

Analysis of data

We assembled responses to each question across interviewees,
tracking interviewee number and associated professional affilia-
tion(s), but not name, for each response. Through directed con-
tent analysis, we coded interviewee transcript responses
iteratively and inductively, informed by relevant literature, previ-
ous findings, and emergent themes [38]. A single coder (KJM) ana-
lyzed all interviewee responses, with codes checked by a second
coder (JN). Discrepancies and errors were discussed and recon-
ciled. Coded, deidentified responses are available in
Supplementary Appendix 3, and the codes applied are character-
ized in Supplementary Tables 2-16 with example quotes. We sta-
tistically analyzed responses by code categories and interviewee
professional affiliation(s) through Cochran’s Q and odds ratios
tests [39-41].

Results and discussion

Adaptation-relevant practitioners and their goals
Practitioners interviewed come from a wide range of professional
contexts relevant to climate adaptation in South Florida (Fig. 1
and Supplementary Table 1). Many interviewees (32 of the 76
interviewees, 42.1%) have multiple affiliations across local to fe-
deral government, the private sector, academia, and nonprofit
organizations. For example, some private-sector actors such as
developers may also serve on the boards of nonprofit organiza-
tions, and some government officials are also associated with ac-
ademic institutions. In such cases, we designate a primary
affiliation based on the practitioner’s most visible role in the re-
gion related to climate adaptation and the topic of climate mobil-
ity, while also noting all professional affiliations of each
interviewee (Fig. 1) and evaluating responses accordingly. Likely
because of the frequency of multiple affiliations, interviewee
responses across categories of professional affiliation often do
not differ significantly (Figs 2, 4-6 and Supplementary Figs 1-5).
Although climate adaptation measures are frequently
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Figure 1. Interviewees have wide-ranging and often several professional affiliations. The percent (y-axis) and number (top of bars) of interviewees are
indicated for each professional-affiliation category, considering each interviewee’s professional affiliation most relevant to the climate-mobilities
interview (primary) and all professional affiliations each of the 76 interviewees has (any level).

distinguished across levels of government, the private sector,
and categories of civil society (e.g. [42, 43]), the overlap across in-
terviewee professional affiliations also implies a potential for cli-
mate responses to interact in their motivations and negotiations
across the social contexts and scales of South Florida, as part of
evolving adaptation governance [44, 45].

The practitioners view infrastructure improvements and finance
as the highest priorities in current climate responses in South
Florida (cumulatively 52.4% of weighted total; Fig. 2B, bottom).
They express a desire for a broader range of priorities to motivate
responses in the future, especially including social equity and jus-
tice and disaster risk reduction (cumulatively 53.7% of weighted to-
tal; Fig. 2B, top). In other words, the practitioners personally desire
an emphasis on more diverse climate-response priorities that go be-
yond those they perceive as dominant at present in the region.
Such an emphasis may link with increasing recognition of the de-
gree to which equity, priorities beyond those readily expressed in
monetary terms, and adverse side-effects of responses themselves
have been challenging to incorporate into climate adaptation plan-
ning and implementation to date [11, 45-47].

The climate hazards of most concern to interviewees are
flooding, hurricanes, sea level rise, and extreme heat (Fig. 2A).
Concern about sea level rise and extreme heat in South Florida
increases for the long term, compared to the next 1-3 decades
(Fig. 2A, top versus bottom), perhaps because sea level rise is
viewed as a long-term threat (e.g. as found in [48]) and extreme
heat as a threat that will increasingly affect all residents in the
region. Indeed, South Florida is particularly flood prone given its
low-lying topography, permeable substratum, and multiple flood
drivers [49]; gravity-based regional stormwater management sys-
tems face reduced discharge capacities as seas and groundwater
rise [50]; and the exposure of people and assets to intensifying
flooding and inundation is stark, including potential inundation
of 647,000 acres, 103,000 residents, and billions of dollars of

property and asset value already by 2040 [20, 50, 51]. These haz-
ards pose major challenges in part because practitioners express
doubts in the ability of seawalls (25.7% of the 35 interviewees
responding), pumps (25.7%), and stormwater management sys-
tems (22.9%) to address flooding, storm surge, and sea level rise
(Supplementary Fig. 5B). For instance, Interviewee 6 (primary af-
filiation: local government) notes, ‘There’s about four different
ways we can get flooded out and [a seawall] only addresses one
of the four ... that’s the biggest piece of policy myopia I've seen
so far,’ and Interviewee 23 (nonprofit organization) says,
‘Pumping is like a temporary band aid ... it's not going to take
you into the next century as a solution, and it’s extremely pollut-
ing’ (Supplementary Table 14).

Interviewees from nonprofit organizations particularly em-
phasized concerns about extreme heat, related to personal priori-
ties for social equity and justice in climate responses, whereas
those in the private sector downplayed heat hazards (Fig. 2A,
top). For example, Interviewee 31 (local government) underscores
that ‘social justice and equity are being raised in our conscious-
ness on a daily basis ... when we start thinking about heat island
impacts,” and Interviewee 15 (academic research) describes the
interconnections as follows:

By not having universal health care, you have somebody that
has effects of a heat stroke, of a heat event, and they can’t
even go to the doctor. Not only do they not have the AC [air
conditioning] or if they do, they can’t even pay for it, because
they don’t have the money forit ... everythingis part of one gi-
ant problem, which is our lack of focus on taking care of our
vulnerable populations (Supplementary Table 6).

In adaptation planning within the region and beyond, extreme
heat has received increasing attention with understanding that
heat risks and inadequate policy responses to date are associated
with substantial and intersectional inequities, for example with
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Figure 2. Practitioners have multiple climate hazards of concern and response priorities. (A) Interviewees specified the top-three climate hazards they
are most worried about in South Florida in the next 1 to 3 decades (top, 73 interviewees responding) and in the long term around the end of the century
(bottom, 65 interviewees). (B) For responses to climate change in South Florida, interviewees specified their top-three personal priorities (top, 73
interviewees responding), compared to goals currently prioritized (bottom, 60 interviewees). Some interviewees listed more or fewer than their top
three, so responses are weighted such that responses from each interviewee have a total weight of 3. Percent of the weighted total (number at end of
bars) is given by category of professional affiliation (color shading). Statistically significant differences in response proportions across hazards and
priorities categories are indicated (* for P < 0.05, Cochran’s Q test). Statistically significant odds ratios are also specified, where odds of a hazard or
priority are greater or lower for a given professional affiliation (+ or - for P < 0.1, t or || for P < 0.05).
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heat exposure shaped by livelihoods, housing and energy insecu-
rity, and histories of discrimination and disinvestment [52-54].
As seen in such examples, climate concerns and priorities inter-
twine in shaping how interviewees perceive future needs for cli-
mate adaptation, including for climate mobilities expected to
occur at greater scales across South Florida through time.

The role of climate mobilities in
adaptation pathways

Practitioners interviewed distinguish different types of climate
mobilities with distinct attributes and challenges for responses.
They define climate mobilities as migration, gentrification, or
permanent retreat where climate-related extremes or changes
play some role (Supplementary Fig. 3 and Supplementary Table
2). The interviewees distinguish the degree to which each mobil-
ity type is influenced directly or indirectly by climate and the
locations where people move after. They generally view climate
migration as a direct response to climate change or climate-
related impacts or risks (92.0% of the 50 interviewees respond-
ing), with some explicitly noting climate adding to existing
migration drivers (20.0%) and some describing the destination lo-
cation as important (24.0%). By contrast, they perceive climate
gentrification as an indirect, secondary, or cascading conse-
quence of climate change or climate-related impacts or risks
(90.9% of the S5 interviewees responding), occurring at the same
time as development continues and real estate prices rise in risky
locations (Supplementary Table 4). Some explicitly note climate
adding to ongoing gentrification drivers (29.1%; Supplementary
Fig. 3) or relocation often being to areas of greater risk, for exam-
ple through displacement to lower-ground areas more prone to
flooding that are also farther from livelihoods and social net-
works (20.0%). Interviewees largely view retreat as a permanent
or definitive response to climate change or climate-related
impacts or risks (97.6% of the 41 interviewees responding) that
often involves dedicated government planning, policies, inter-
ventions, or finance, in contrast to individual- or household-scale
climate migration. Some note that the destination has not been
inherent in retreat, instead with more of a focus on the move
away from a location (22.0%). The interviewees perceive climate
migration and retreat as causing climate gentrification (59.4% of
the 32 interviewees responding). For example, Interviewee 27
(state/regional government) notes that, ‘Retreat or ... climate mi-
gration does not always need to result in gentrification or dis-
placement, though certainly can, and it has (Supplementary
Table 3).’

The academic literature has emphasized that climate mobili-
ties—and immobilities when people get stuck or do not want to
move—take different forms that are important to disentangle
given different drivers and impacts, as well as legal and financial
dimensions (e.g. [S5, 56]). The views of the interviewees may
demonstrate more nuance and understanding of critical distinc-
tions across forms of climate mobilities than is often credited to
practitioners.

Most interviewees believe climate mobilities are already oc-
curring in South Florida, and they expect that they will continue,
increasingly, into the future (Figs 3 and 4, Supplementary Fig. 2,
and Supplementary Table 4). Specifically, 70.9%, 67.8%, and
59.3% of responses indicate that interviewees believe climate mi-
gration, climate gentrification, and retreat, respectively, are al-
ready occurring in South Florida (Fig. 3). By contrast, 98.0% of
responses anticipate that these forms of climate mobilities will
occur in the region in the future. In reflecting on how climate mi-
gration, gentrification, and retreat are occurring now in South
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Figure 3. Practitioners largely perceive climate mobilities to occur now
and more so in the future. Interviewees indicated whether they believe
climate migration, gentrification, and retreat are occurring now (55, 59,
and 54 interviewees responding for climate migration, gentrification,
and retreat, respectively; left bars) or will occur in the future (50, 50, and
51 interviewees responding; right bars) in South Florida. Statistically
significant differences in response proportions across occurrence
categories are indicated (* for P < 0.05, Cochran’s Q test).

Florida, interviewees note that the relative importance of climate
as a causal driver compared to other factors is often unclear
(41.7% of the 60 interviewees responding; Fig. 4; e.g. as in [57]),
that development and real estate markets are starting to incorpo-
rate climate risks (33.3%; e.g. as in [58]), that political dynamics
shape how climate mobilities are occurring now (31.7%), that cli-
mate mobilities are occurring now only at small scales (28.3%),
and that public awareness of climate mobilities is increasing
(26.7%). For instance, Interviewee 24 (local government) notes
that at present, ‘It's hard to define what is regular gentrification,
regular migration, versus climate,” and then continues further,
saying, ‘... how much does it matter what the causes are for us’
(Supplementary Table 4)—that is, the relative importance of cli-
mate versus other drivers may not be clear, but despite this lack
of clarity, some policy responses might effectively address out-
comes of concern without needing to disentangle intersecting
causal mechanisms and factors.

Interviewees indicate long-term transition plans are inade-
quate to avoid potentially chaotic adjustments. In reflecting on
how climate mobilities will occur in the region in the future,
interviewees note the potential need for long-term planning
(60.6% of the 66 interviewees responding) and cooperation and
coordination of responses (36.4%; Fig. 4). Given expected occur-
rence at increasing scales and the inevitability of retreat (36.4%
and 33.3%, respectively, mentioned unprompted) (33.3%), they
highlight that there is no transition plan to support adequate
adaptations through time (33.3%), which may result in surprising
or non-linear outcomes as has been found in other circumstan-
ces (e.g. [59]). As an example, Interviewee 37 (local government)
reflects on inevitable climate-mobility increases into the future:

There are areas where ... you'd have to have a pump producing
or operating at 6,000 cubic feet per second, in order to main-
tain the current groundwater table ... even if you could do that,
where would you discharge the water?...how long can you
keep up with that? What does the decay of that community
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the future in South Florida (60 and 66 interviewees responding, respectively). Percent (x-axis) and number (end of bar) of total interviewees responding
are specified for each response type. A response from any given interviewee could be coded under multiple categories. Statistically significant
differences in response proportions across categories are indicated (* for P < 0.05, Cochran’s Q test). Statistically significant odds ratios are also
specified, where odds of a response type are greater or lower for a given professional affiliation (+ or - for P < 0.1, t or || for P < 0.05).

look like with time? Maybe ... we end up utilizing taxpayer dol-
lars to acquire those properties in order to create larger scale
storm water management areas (Supplementary Table 4).

Interviewees perceive climate mobilities as effective in
climate-related risk reduction when relocation destinations are
less climate exposed and as potentially socioeconomically and
environmentally beneficial (Fig. 5). In reflecting on potential posi-
tives, they especially invoke the potential for community-driven
visions (39.7% of the 58 interviewees responding), innovations

(25.9%), reduction of inequities across neighborhoods (25.9%),
climate-related risk reduction (22.4%), and environmental resto-
ration (19.0%). For example, Interviewee 21 (state/regional gov-
ernment) underscores, ‘[[Jnnovation and creativity, if we can
harness that and work together to do it, I think that’s an amazing
positive because, again, I think we need a pretty fundamental
restructuring of how we conceive of the goals of our political and
economic systems and if we can manage that, wow, that is—it's
a challenge and opportunity’ (Supplementary Table 5).
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Figure 5. Practitioners perceive negatives and some positives of climate mobilities and identify options for addressing social injustices. (Top to bottom)
Interviewee perspectives on the positives and negatives of climate mobilities, including social justice and equity dimensions and strategies for
addressing them (58, 73, 32, and 55 interviewees responding for each respective topic, top to bottom). Percent (x-axis) and number (end of bar) of total
interviewees responding are specified for each response type. A response from any given interviewee could be coded under multiple categories.
Statistically significant differences in response proportions across categories are indicated (* for P < 0.05, Cochran’s Q test). Statistically significant
odds ratios are also specified, where odds of a response type are greater or lower for a given professional affiliation (+ or - for P < 0.1, f or || for P < 0.05).

The interviewees are concerned that such movements will
perpetuate inequities and create disruptions (Fig. 5). For potential
negatives, they note distributional inequities (79.5% of the 73
interviewees responding), financial (67.1%) and sociocultural
(47.9%) implications, and ethical dimensions (27.4%) of climate
mobilities. For example, Interviewee 29 (local government) says,
‘We look at the Seminole tribe, we look at Little Haiti, we look at
Overtown, we see historical communities of colors being pushed
out ... putting them in more vulnerable areas’ (Supplementary
Table 5). And Interviewee 31 (local government) notes, ‘As soon
as you put a location on a map saying we're going to need to plan
to retreat from this area, you have robbed those people of the
property value’ because the future value of the property is no
longer guaranteed and local municipalities ‘fear ... devaluing
those locations’ (Supplementary Table 5). In other words, con-
cerns about devaluing property and losing tax base may be more

salient politically than the inverse: the potential for gentrification
and displacement that may occur with increasing property val-
ues and development in a neighborhood.

In reflecting on how past and present injustices should be
addressed, interviewees stress the need to prioritize equity in policy
design (49.1% of the 55 interviewees responding), coordinate
climate-resilient redevelopment (41.8%), and pursue affordable
housing policy (30.9%; Fig. 5). For example, in considering areas cur-
rently flooding, Interviewee 46 (local government) reflects that:

[E]xisting residents that are there today, that their families
have been there for generations, they're looking for sol-
utions ... They understand that retreat is an option, but they
want an understanding that that retreat will not mean to just
completely shift out of the area that they know so well. If it
means that maybe we're transitioning to a more higher-land
area ... working with the community on what those strategies
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are, there’s some positive ideas that are coming out, making
sure that the people that have ownership in their land they're
getting an appropriate return on their investment for that re-
treat (Supplementary Table 6).

Although theories of justice are relevant in informing practi-
tioner actions, both the theories and associated guidance often
struggle to resolve these types of core dilemmas articulated by
the interviewees, including how to handle simultaneous harms
and potential benefits and address the backdrops and legacies of
historic injustices [17].

Regarding preparation, practitioners note a divide. Many of
the interviewees feel prepared for their own, limited individual
and institutional roles related to climate mobilities, and yet most
interviewees responding also feel that the region as a whole is
unprepared for increased climate mobilities (Supplementary Figs
4 and 5). With respect to themselves, 66.7% of the 48 interviewees
responding indicate they feel prepared for their role as it might
relate to climate migration, gentrification, and retreat, whereas
33.3% did not. For example, Interviewee 27 (state/regional gov-
ernment) says, ‘I feel prepared in the sense that I feel that I have
the resources and knowledge, the ability to learn, network, and
access those who are studying these issues ... I have that ability
to go out and find supporting information to do my job better,’
and Interviewee 42 (academic research) states, ‘I am prepared in
the sense of being very well-connected in the university commu-
nity’ (Supplementary Table 7). Notably, 28 interviewees (36.8% of
the 76 total interviewees) did not respond to this question. 93.5%
of the 46 interviewees responding indicate they have received
professional resources and support related to climate mobilities,
especially scholarly and technical evidence (63.6% of the 44 inter-
viewees listing specific examples; Supplementary Fig. 4).
However, when asked about their organizations or the region as a
whole, and its preparation for increased levels of climate mobil-
ity, practitioners are less optimistic, perhaps because they judge
that adaptation more broadly has been incremental [10, 42]. For
instance, Interviewee 11 (local government) states, ‘I don’t think
anybody can say that they're prepared for this frankly ... the
incentives for local government to address climate migration are
negative—there’'s a lot of disincentives,” while Interviewee 21
(state/regional government) says, ‘I think my organization is
completely incapable at this point of really confronting the politi-
cal situation in the state, and at all presenting these topics’
(Supplementary Table 7). In discussing types of preparation—or
its absence—interviewees note the importance of collaboration
(31.3% of the 48 interviewees responding), necessary policy inno-
vations (31.3%), representation (25.0%), self-directed learning
(22.9%), and disincentives that must be overcome (20.8%;
Supplementary Fig. 4).

Interviewees are actively preparing for climate mobilities
through their work and professional capacities. They mention
taking actions such as raising climate-mobilities awareness
(41.3% of the 63 interviewees listing specific examples;
Supplementary Fig. 4). For instance, Interviewee 2 (local govern-
ment) explains, [T]here are some people who are in complete de-
nial [that climate gentrification is happening] or don't
necessarily believe that gentrification itself is a bad thing ... And
so yeah, step one was just literally being like, okay, this is actu-
ally a thing that residents in this city are experiencing, and this is
not a thing that we should just let happen’ (Supplementary Table
8). Interviewees also mention actions such as assessing climate-
mobilities response options (28.6% of the 63 interviewees listing
specific examples; Supplementary Fig. 4). Interviewee 43 (private

sector) notes, ‘[I]n a local government that we're looking at right
now ... what we have advised them is that road abandonment is
probably going to be a tool that they need to consider ... to be
able to make those priority investments that are going to serve
greater numbers of people’ (Supplementary Table 8).

The interviewees believe the inherent controversy and politi-
cal, financial, and social justice implications of climate mobilities
substantially limit discussions at present (Fig. 6). Most interview-
ees indicate there are responses related to climate migration,
gentrification, or retreat that are hard to talk about or hard to
consider for both political and emotional reasons (95.2% of the 62
interviewees responding). For example, Interviewee 76 (state/re-
gional government) explains:

The sheer cost of it all. Where’s that money coming from? ...
and where do you move them? And how do you tell them, ‘I
know you're the high value waterfront property’, but as we re-
treat, that stuff’s already taken, because it’s the people that
were behind you that are going to be the high value water-
front...And which of course leads to gentrification, right?
Well, those people aren’t as wealthy as [ am, so I'm going to
buy them out, and shove them, and keep them in motion. And
where do they go then? And so, I just think it trips everything
from emotional to financial triggers. And I think it's always
hard to have conversations where there aren't winners.
Everybody’s losing (Supplementary Table 9).

And Interviewee 11 (local government) emphasizes, ‘In terms of
climate retreat and migration, the fears are loss. I mean it’s, like,
loss of property value, it's loss of community, it's loss of tax
base’, while Interviewee 34 (federal government) says, ‘I think
that the potential to have a financial collapse driven by the
impacts to the coastal real estate market and how that could cas-
cade to the mortgage industry, that is so scary for folks that it’s
hard to talk about’ (Supplementary Table 9). Further, most inter-
viewees believe that climate migration, gentrification, and re-
treat are discussed too little (76.9% of the 52 interviewees
responding), some believe they are discussed about enough
(21.2%), and some believe they are discussed too much (7.7%).
For instance, Interviewee 11 (local government) explains:

When the city has outreached to [especially flood prone] area-
s...some of the property owners didn’t want us to talk about
it...because it would result in reduction in their property
value. And so the vulnerable people themselves didn’t want to
talk about it ...it really depends on who is most vocal and in-
fluential with the elected officials (Supplementary Table 9).

In reflecting on the nature of these discussions, interviewees
note the lack of a transition plan (41.7% of the 60 interviewees
responding), ethical dimensions (26.7%), inadequate resources
(26.7%), inadequate nuance (25.0%), opportunities to connect
dots (25.0%), a lack of understanding (23.3%), and siloed conver-
sations (23.3%; Fig. 6). For example, Interviewee 12 (local govern-
ment) says, ‘We don't, as I say, right now have any sort of glide
path or path forward. How will you transition a place that is in-
undated? ... I don’t think we even have the visuals of how that
will happen ... once you get into lower levels of density ... the
math doesn’t support it’, and Interviewee 40 (local government)
notes, ‘[O]ne of the things that we've been very steadfast on is
approaching our climate change strategy, our resiliency strategy,
through incremental adaptation. And so we have yet to identify
areas that we would consider for retreat’ (Supplementary
Table 9).
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Figure 6. Practitioners perceive increasing but inadequate consideration of climate mobilities. Interviewee perspectives on discussions and
considerations of climate mobilities in South Florida (60, 39, and 65 interviewees responding, respectively). Percent (x-axis) and number (end of bar) of
total interviewees responding are specified for each response type. A response from any given interviewee could be coded under multiple categories.
Statistically significant differences in response proportions across categories are indicated (* for P < 0.05, Cochran’s Q test). Statistically significant
odds ratios are also specified, where odds of a response type are greater or lower for a given professional affiliation (+ or - for P < 0.1, f or || for P < 0.05).

Most practitioners interviewed believe at least some people in
South Florida are aware of or considering relocation related to
climate change (72.1% of the 43 interviewees responding),
whereas some thought they are not (23.3%) or they only do so if
necessary reactively (7.0%). In discussing the nature of such con-
sideration, interviewees note both public awareness (41.0% of the
39 interviewees responding) and professional awareness (33.3%;
Fig. 6). For example, Interviewee 31 (local government) says, ‘I

had someone who knew that I had some knowledge about some
of this stuff and they asked me if I could help them understand
the data of the long-term impacts in their neighborhood and I
provided them with some ... bathtub maps of flooding inunda-
tion and based on that information they sold their house’
(Supplementary Table 9). However, Interviewee 3 (private sector)
underscores that ‘[I]t's the same people talking about it in the
same terms to the same people. We the environmentally aware
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speak to each other a lot and we don’t speak to the community
that needs to hear these conversations in ways that they will un-
derstand and in the platforms and in the fora where they will be’,
and Interviewee 52 (nonprofit organization) says, ‘I feel that we
live in two different worlds. Some people who believe in it and
see the writing on the wall and some people that continue to
deny it’ (Supplementary Table 9).

Constraints and enablers for adaptation

For climate adaptation overall, practitioners interviewed priori-
tize wide-ranging responses for the next few decades in South
Florida (Supplementary Fig. 5A). Desired responses especially in-
clude infrastructure adjustments (33.8% of the 68 interviewees
responding), development of long-term vision (32.4%), financial
mechanisms (32.4%), and resilient housing (32.4%). For example,
Interviewee 19 (local government) indicates, ‘Septic to sewer is
number one’, underscoring the importance of transitioning
neighborhoods from septic tanks to sewer systems, whereas
Interviewee 27 (state/regional government) says, ‘[T]here needs
to be ... a clarion call for much bigger thinking, action, and vision
across all parts of our society in Southeast Florida to deal with
these things’ (Supplementary Table 10). Given its low-lying to-
pography and permeable substratum, South Florida faces partic-
ularly large challenges and trade-offs in the joint management of
flooding, water supply, and environmental conservation under
continuing climate change [60].

Interviewees do not believe all residents are benefiting
equally, though, from existing adaptation and resilience strate-
gles (Supplementary Fig. SA). In thinking about their desired
adaptive responses, they envision underserved communities
(37.3% of the 59 interviewees responding), residents (33.9%), and
the whole community, all of ‘us’ (27.1%), as their targeted benefi-
ciaries for resilience efforts. For instance, Interviewee 3 (private
sector) reflects on the center of their individual vision as ‘[ljow-
income communities ... This is one of the most unequal cities
and counties in the country ... low-to-middle-income communi-
ties that don’t have the resources and don’t know what’s about
to happen’ (Supplementary Table 11). For urban climate adapta-
tion overall, concerns about equity indeed emerge from the dis-
tribution of climate-related harms, the capacities for and
benefits from responses, and the social and political processes
that govern urban spaces, development, and land use [61]. In
considering existing adaptation and resilience strategies, inter-
viewees perceive those with adequate resources (62.1% of the 58
interviewees responding) as best served, and those without ade-
quate resources (68.9% of the 45 interviewees responding) as
least well served (Supplementary Fig. SA). For example,
Interviewee 29 (local government) indicates, ‘I feel affluent com-
munities are being best served. They're the one who're getting
access to that information regularly [following government
awareness campaigns] opposed to the folks who need to survive’,
and Interviewee 10 (private sector) says, ‘The people well served
are the people who don't even need to be well served’
(Supplementary Table 11). In terms of those least well served,
Interviewee 27 (state/regional government) explains:

Our local electeds are going to prioritize investments and ad-
aptation responses in areas where we have highest property
values and assets and that just keeps that cycle of underin-
vestment running ... there is a huge disparity across the region,
also in terms of ... the capacity of governments to respond...a
local government like the city of Miami versus, you know, a
small municipality ... right now most of this work has been on

the backs of local governments through ... bonds or...service
fees, stormwater fees (Supplementary Table 11).

Across interviewees, there is focus on climate risks and adapta-
tion needs for those already living in South Florida, as compared
to the potentially substantial number of residents projected to
arrive in the region into the future [51].

In considering ongoing adaptation and resilience strategies in
South Florida, the interviewees view some responses as relevant
to climate mobilities, at least to some degree (Supplementary Fig.
5B). In particular, they perceive more holistic climate responses
(40.7% of the 54 interviewees responding) and early topic-specific
policy discussions (40.7%) to encompass climate mobilities. For
instance, Interviewee 10 (private sector) says:

With Broward County ... if you want to develop, you have to in-
corporate those groundwater modeling and future conditions,
which I think is really good. And the adaptation action areas is
a great tool, for...leveraging which areas you want to focus
on ... permitting problems ... Honestly if it’s that hard to adapt
it kind of makes it a case for retreat. Right, I think that’s the
point, but nobody’s going to say that, except if it’'s anonymous
(Supplementary Table 12).

As in this statement, throughout the set of questions, multiple
interviewees emphasize the importance of anonymity in en-
abling open reflections on a controversial topic and shared
insights that might otherwise remain private. Our interview pro-
tocol and process of informed consent indeed underscored that
interviewees would be identified only by category of professional
affiliation, not by name. In this way, the interviews are an inter-
vention in themselves [62], supporting conversation and aware-
ness that can be difficult to surface otherwise.

The strengths and weaknesses of ongoing adaptation and re-
silience strategies may modulate the scales of and needs for
climate-related mobilities (Supplementary Fig. 5B). Reflecting on
the greatest strengths of regional climate responses overall, prac-
titioners interviewed note professional collaboration and coordi-
nation (44.3% of the 61 interviewees responding) and capacities
(41.0%). For instance, Interviewee 11 (local government) indi-
cates, ‘T think our region is outstanding in terms of the level of
cross-sector collaboration and cross-jurisdictional and corporate
collaboration. The social capacity of people who are working on
this issue ... that’s truly one of our greatest strengths’
(Supplementary Table 13). As in other leading regions (e.g. [63]),
South Florida has strongly emphasized collaboration and coordi-
nation, such as through the notable example of the Southeast
Florida Regional Climate Change Compact that since 2010 has
aimed to catalyze climate actions by governments, utilities, busi-
nesses, and civil society [64]. As a theme that appeared repeat-
edly in response to different interview questions, though, the
interviewees view the greatest weaknesses to be the lack of a
longer-term transition plan (45.8% of the 59 interviewees
responding), as well as the dominance of short-term economic
and political dynamics (30.5%; Supplementary Fig. SB). For in-
stance, Interviewee 71 (federal government) reflects that, [Tlhe
institutions we have now won’t work, and there’s a general lack
of creativity about thinking about designing things that don’t ex-
ist yet’ (Supplementary Table 13).

Into the future, effective adaptations to support climate mobi-
lities will likely combine high-quality deployments of existing le-
gal and regulatory options with policy innovations [65, 66].
However, practitioners in the region face intense constraints and
limits on such adaptations. These barriers include designing legal
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and policy tools that are able to address the complex interactions
inherent in climate risks and responses, the diversity of priorities
across stakeholders, low consensus on framing both problems
and solutions, difficulties in conflict resolution, and mismatched
incentives across scales and actors through time [67, 68]. Moving
towards more transformative climate adaptations relevant to cli-
mate mobilities and equitable, enduring well-being will also be
complicated by uneven power dynamics and short-term eco-
nomic and political benefits for a few [69-73]. Possible avenues
involve trialing and evaluating fundamental adjustments first at
small scales, such as in adaptation action areas. Such pilot activi-
ties can test approaches for achieving coordination across levels
and agencies of government, and they can involve monitoring
and evaluation of metrics relevant to transformational climate
risk reduction and social justice [74, 75]. Proactive preparations
for market and institutional shifts, such as availability of insur-
ance or federal aid, as well as hurricane strikes that may force
transformation also represent core opportunities to smooth tran-
sitions into futures outside the bounds of historical experiences.

Practitioners interviewed identify ways researchers could be
contributing, related to climate mobilities in South Florida
(Supplementary Fig. SB). Such contributions especially involve
co-production (50.0% of the 58 interviewees responding), provi-
sion of trusted relevant information (48.3%) and policy-relevant
research (46.6%), and identification of policy and response
options (48.3%). For example, Interviewee 36 (nonprofit organiza-
tion) asks, “‘When we think about research design, who do we in-
volve in the process? I think a critical component is building that
relationship with communities so that we understand their his-
tory, we build that trust’, and Interviewee 75 (nonprofit organiza-
tion) similarly ponders:

How do we marry up researchers with the actual execution of
these projects so researchers aren’t scrambling around to try
to cobble stuff together and figure out what happened after
the fact? Like, how do you get a community when it’s doing a
buyout program to bring researchers in on the front end to ac-
tually talk to people and understand what the experience looks
like and find out where people go and who the hell were they?
(Supplementary Table 16).

Examples and communities that could particularly inform
approaches related to climate mobilities in South Florida include
New York and New Jersey (23.2% of the 56 interviewees respond-
ing), other Florida communities (19.6%), Louisiana (19.6%), and
the Netherlands (17.9%; Supplementary Table 15).

Conclusions

In this study, we assess the perspectives of diverse adaptation-
relevant practitioners about many dimensions of climate mobil-
ity in the highly climate-exposed region of South Florida. The
interviewees distinguish multiple types of climate mobilities that
will occur in the region, anticipating increasing movement of
people and assets away from hazardous areas and inevitability of
retreat. These expected evolutions are concerning because inter-
viewees perceive climate mobilities already to cause distribu-
tional inequities and financial and sociocultural disruptions and
climate adaptations to date as best serving those who already
have adequate resources. Further, although the practitioners feel
generally prepared for their own roles related to climate mobili-
ties and perceive tremendous professional regional capacities
and coordination, they view the region as a whole as unready to
support the climate mobilities and retreat they see as inevitable.
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This status quo may contribute to collective-action failures:
there is a disconnect between practitioners’ incremental actions
and household discussions about potential relocations, as com-
pared to more fundamental transformations that may be in store
and overall lack of preparedness for them. The need for a more
ambitious, long-term transition plan will be difficult to address,
though, if climate mobilities remain hard to talk about.

This study is an intervention itself. First, the inherent contro-
versy of climate mobility has limited its proactive consideration
to date. Therefore, the interviews with their anonymity foster
insights and reflections that might otherwise remain private and
limit the effectiveness of government, the private sector, and civil
society in both preventing and supporting climate mobility into
the future. Second, we as adaptation-science researchers and co-
authors of this study ourselves represent different forms of mo-
bility—and climate mobility—into and out of the region, in some
cases having moved into the region for jobs and education re-
lated to climate risk and adaptation. For the practitioners inter-
viewed, for us as co-authors, and for residents and practitioners
more broadly, the findings of this study may inform, in diverse
ways, the adaptation processes and policies we advocate for and
support through our work. For example, we were surprised by
the openness of interviewees in articulating concerns about
collective-action failures and inadequate readiness for higher
magnitudes of climate change despite the highly skilled and ded-
icated efforts of so many professionals in the region. Such find-
ings underscore the importance of enabling more transformative
climate adaptation, as well as addressing known challenges of
inequities in ongoing responses.

Climate mobilities—so clearly resulting in harms as well as
benefits—are in many ways a litmus test for adaptation planning
and policies more broadly: What are mechanisms for going be-
yond awareness, proactively, by a few, towards meaningful in-
corporation into policy planning? Where are fundamental
innovations needed in laws, policies, and incentive systems, and
what options should be tried and tested? When might we see
shifts, potentially sudden or surprising, in the dynamics of real
estate, wealth accumulation, and population flows? Where do
entrenched structural factors, such as legacies of redlining and
racism shaping housing inequities, need to be redressed in order
to achieve more equitable outcomes from climate mobilities?
South Florida, with its high-risk geography, rapid development,
and large inequalities, creates near-term entry points for deliber-
ately supporting and preventing climate mobilities—and learning
how to do so.

Supplementary data

Supplementary data are available at Oxford Open Climate
Change online.
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