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Managed retreat in response to climate change does not

inherently lead to societal transformation. Assessing whether

retreat has been transformative requires consideration of what or

who is transformed, at what scale, and in what ways. It also

requires nuanced consideration of relative spatial and temporal

scale, domain of change, and implications for procedural and

distributive justice while recognizing historical injustices and

opportunities for restorative action. Current practices show

managed retreat has not always been transformative in ways that

promote justice. Nevertheless, retreat — as both a concept and

practice — has potential to change societal perceptions of

climate risk, challenge techno-optimistic in situ adaptations, and

foreground issues of equity as a primary concern in adaptation.
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Introduction
Soaring temperatures, rising seas, coastal flooding, and

hazards across the globe set the scene for many millions of

people to be on the move in search of safety, resources,

and opportunity in the coming decades. Coastal flooding

and sea level rise could affect 350–630 million people by

2100 [1]. Extreme heat could make one third of the world

difficult to live in [2]. Not everyone affected will move in

response [3], but the scale and severity of long-term

climate change pose significant challenges to humanity
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and raise important questions about the limits of conven-

tional, incremental adaptation.

Incremental adaptation refers to small adjustments to

existing practices, but adaptation scholars and practitioners

increasingly note that climate change may require transfor-

mative adaptation that produces non-linear shifts [4,5,6��].
Adaptations may be ‘socially transformative’ when they

involve fundamental changes to the structure, functions, or

norms of society [4,5,6��,7,8,9��,10,11��,12��]. However,

delineating when an action has created ‘transformative

change’ is a difficult practice, and there is no universal

standard for recognizing when transformation has been

achieved [9��,11��]. Some scholars have categorized a shift

in location as a non-linear transformation by definition [4].

However, not all relocations are transformative because not

all relocations produce fundamental changes in social

structures, norms, or relationships. Some simply reproduce

the same or worse conditions in a new location.

Understanding the circumstances under which reloca-

tions are transformative — for whom, in what ways,

and with what implications for justice — are important

questions, since managed retreat — also known as

planned relocation or resettlement — has gained signifi-

cant attention as a climate change adaptation strategy and

is expected to occur more frequently and at larger scales

as climate change unfolds [13,14�,15–20]. People move in

many different ways — individually, collectively, and

with government assistance — and movement occurs at

different spatial, temporal, and governance scales

[21�,22�,23]. In this paper we distinguish between man-

aged retreat and climate migration. Managed retreat

involves a coordinated effort to permanently move people

and assets away from hazardous places while climate

migration is often uncoordinated and may be motivated

by climate change, economic drivers, or broader chal-

lenges of environmental degradation [24]. We focus

herein on managed retreat to explore how the purposeful,

coordinated nature of managed retreat creates potential

for societal transformation. Such retreat occurs, and has

occurred for centuries, in various forms, in communities

around the world. Retreat may involve the relocation of a

handful of homes or the relocation of hundreds of

thousands [14�,17,18,20]. It may be government-led or

community-led and supported by governmental or non-

governmental organizations.

If future managed retreat efforts are to promote societal

transformation, we must understand more about the
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relationships between the ‘how’ and ‘what’ (i.e. spatial

scale and domain of change), the ‘when’ (i.e. temporal

scale), and the implications for social and environmental

justice (i.e. ‘for whom’ and ‘by whom’). To address these

questions, we conducted a critical review of recent studies

on managed retreat (2018–2020) and conceptualizations

of social transformation to explore the ways in which

managed retreat may or may not be transformative. Using

the social transformation literature, we explore challenges

to the notion of retreat as a transformative process and

then discuss how retreat as a concept and practice could

inspire social transformation by altering human-to-human

and human-to-nature relationships.

Transformative retreat
Climate change, socio-economic crises, and social injus-

tices have engendered an appetite for transformation.

However, transformation may be positive or negative,

or both, depending on how the process and outcomes

affect people, economies, and ecosystems [8,12��,25]. In

this paper, we evaluate managed retreat against a positive

notion of transformation, since we presume the goal of

climate adaptation is to promote transformation that

benefits and empowers people and protects ecosystems.

Iwaniec et al. [11��] developed a positive framework of

transformation based on seven core elements: persistent

long-term change, maintenance of open-ended pathways,

radical change of fundamental traits, co-production, inclu-

sive evidence base, holistic systems-based approaches,

and normative consideration of values and justice [11��].
Not all managed retreat manifests these elements, and
Figure 1
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Whether managed retreat is considered transformative depends on the rela

will likely have a significant impact on a small town but is not likely to trans
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the ability of relocation to transform society depends on

the relative scale of the retreat and the societal unit to be

transformed (who relocates and what is transformed?), the

domain of the change (transformed in what ways?), and

the distribution of benefits and costs (who gains or loses

through relocation?) across societies and across time.

Scale – who is transformed?

The extent to which managed retreat is transformative for

societies — that is, the extent to which relocations result

in fundamental social, economic, or cultural shifts — is

likely to depend on geographic and temporal scales.

Managed retreat can occur at numerous geographic scales,

from a single home to an entire town [17,22�,26–28].
Whether or not managed retreat is transformative

depends to some extent on the scale of the system being

considered and the relative portion of the population that

retreats. For example, when a few households relocate,

the experience might be transformative for these house-

holds, but it is likely to be an incremental change for the

community, city, or nation, particularly if others continue

to live nearby or new developments are constructed on

neighboring parcels [29,30]. It is the relative size of the

relocation and the system being analyzed that matters,

rather than absolute numbers of people who relocate (see

Figure 1).

Similarly, the temporal scale of retreat is important. The

same number of individuals relocating could be incre-

mental if they move piecemeal over decades but trans-

formative if they move all at once. Imagine, for example,
ale of Societal System  being
 Assessed 

cale of 
anaged
etreat

Scenario B: Likely considered 
transformative for society as a whole
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tive size and scale of the retreat. The retreat of thousands of people

form the state or region.
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that the 13 million Americans projected to be inundated

by sea level rise by 2100 all moved in the year 2030 and all

moved to just a handful of destinations [37]. It would be a

massive change for the people involved, for the counties

they leave, and for the communities asked to absorb those

people and their skills, needs, cultures, and norms in a

short time span. However, if these same 13 million people

moved in waves of 200 000 persons per year for the next

eight decades, and moved to thousands of cities and

towns spread across the nation, the effect would be very

different. To put this in perspective, more than 32 million

Americans move every year for non-climate related rea-

sons without, apparently, transforming the nation [38]. All

of which is meant to illustrate that the temporal and

geographic scales at which relocation occurs will affect

whether the retreat is transformative. As discussed in the

following sections, the nature of the retreat (experience

and outcomes) is also critical in determining whether

managed retreat is socially transformative.

Some scholars argue that even incremental changes

could, in aggregate, achieve transformation [6��]. It is

therefore possible — though not certain — that the

movement of a few hundred thousand people per year,

over a century, could be transformative for certain geo-

graphic regions. It is equally possible that, during that

same time period, communities would build new housing

on nearby lands and attract new residents, thereby shift-

ing risk rather than transforming the system [29,30,39].

Therefore, the exact conditions under which incremental

adaptation actions aggregate to achieve transformation are

not clear. We posit that positive transformation is most

likely when changes occur in a non-linear manner (i.e.

when initial actions inspire later actions to promote larger,

broader, faster transformations, leading to an exponential

curve rather than a linear one) and when they transform

the system in socially meaningful ways (Figure 2). In

other words, numbers and speed of change matter but so

do qualitative changes in the lives of retreating and

receiving communities [32–36]. The nature of transfor-

mation may be very different for people who relocate

and for origin, neighboring, and receiving communities

[31–36], so identifying the community being assessed is

an important consideration when evaluating whether

retreat has resulted in transformation. It is also important

to consider in what ways the system has transformed and

whether the observed changes are beneficial or harmful.

Domain – transformed in what ways?

Society can transform in many ways, and not all domains

will be changed in any given transformation. Managed

retreat has potential to affect economic, social, political,

health (mental and physical well-being), and cultural

domains. Retreat, for example, may improve physical

and safety conditions and reduce pressure on land in

originating sites, thus yielding a positive transformation

in the environmental and physical health domains.
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However, the same relocation may affect the identity,

culture, sense of place, livelihoods, and occupational

practices of a community, thus producing negative trans-

formation in the cultural and economic domains [40,41�].
The potential for relocation to affect different domains

positively or negatively depends on decision-making

processes, agency of affected individuals, availability of

resources, social capital, and environmental justice goals.

In Puerto Rico, retreat led by a community-founded

Corporación del Proyecto ENLACE del Caño Martı́n

Peña ensured the active participation of residents in

decision making, construction of new homes in resettle-

ment sites and provision of mental health services to

alleviate the emotional distress associated with relocation

[42]. This voluntary relocation had a strong community

buy-in (according to participants) because it protected

residents from displacements by offering affordable safe

housing in an area of choice selected by participants [42].

Rarely are transformations beneficial across all domains,

so one consideration when evaluating the degree of

transformation is to consider trade-offs among different

domains. Furthermore, it is important to consider how

benefits accrue within the community: that is, how the

benefits and costs of relocation are distributed [43–45].

Justice – who benefits or loses?

Transformation may be harmful or beneficial to people

and socio-ecological systems [6��] and the benefits and

costs are rarely distributed equally across society. Reloca-

tions that replicate existing patterns of development or

power dynamics and social inequities are neither trans-

formative nor beneficial. To be socially transformative,

managed retreat, therefore, should promote justice by

challenging existing inequalities in social structures and

patterns of vulnerability. This will require various actors

throughout the managed retreat process (i.e. participants,

communities, and supporting government and non-gov-

ernment organizations) to explicitly address issues of

distributive, procedural, recognition and restorative

justice [46].

Distributive and procedural justice (or lack thereof) have

been well discussed in the managed retreat literature

[41�,46–49]. Scholars have called for equitable distribu-

tion of beneficial outcomes and for decision-making pro-

cesses to enable meaningful participation of affected

populations, but historic injustices and systems may

affect the ability of people to benefit from relocation or

to participate meaningfully [41�,46–49]. This is why

recognition and restorative justice matter [50–52]. Rec-

ognition justice refers to an acknowledgement of existing

power dynamics and social structures that engender vul-

nerability and powerlessness among some groups and not

others [39,40,41�]. As an example of why recognition

justice matters, in a case study of managed retreat in

lloilo, Philippines, researchers evaluated both procedural

and distributive justice and found that pre-existing
www.sciencedirect.com
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Figure 2
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Transformation over time.

Incremental change, transformation through aggregation of incremental actions, and non-linear shifts may all result in social change, but the

degree, scale, and nature of the changes are likely to differ. Early on, all three types of adaptation may result in a similar level of transformation for

the individuals involved and are equally non-transformative for society. Over time, non-linear and aggregate change result in transformation of

society and social structures in more ways and at greater scales than incremental change.
inequalities in wealth and power contributed to the

production of inequitable outcomes despite robust plan-

ning and broad participation of different groups in the

retreat program [45]. Some households benefited from the

relocation (through improvements in housing quality,

income, and resilience) while others did not [45].

Explicitly acknowledging and challenging patterns of

historic and current inequities that contribute to uneven

vulnerability and reduced adaptive capacity can open up

opportunities to transform systems in ways that promote

restorative justice [51,53]. Restorative justice refers to

rectifying or ameliorating decisions, conditions, and poli-

cies that disenfranchised or harmed communities or that

led to inequities that affect the ability of groups to

meaningfully participate in decision-making processes

[51,53]. As Chu et al. note, ‘Transformative adaptation

reorients climate actions around addressing entrenched

equity and climate justice challenges. It focuses on sys-

temic changes to development processes and is aimed at

improving people’s quality of life, enhancing the social

and economic vibrancy of cities, and ensuring sustainable,

resilient, and inclusive urban futures’ [54
�
, p. 1]. Achiev-

ing these aims is likely to require managed retreat to be

situated within larger, holistic efforts to address elements

of economic development, land use patterns, and com-

munity well-being.

The extent to which relocations have contributed to

holistic wellbeing is varied. In some cases retreat has
www.sciencedirect.com 
perpetuated landlessness and poverty or increased vul-

nerability to physical and livelihood risk [42,45,55�].
Relocations have also been shown to create social isola-

tion and mental stress [36,56,57]. On the other hand, some

examples of coordinated retreat through household buy-

outs and community relocations appear to have promoted

long-term economic, social, and ecological sustainability

[22�,26,57–59,60�] (although the procedural and intra-

town distributive justice elements have not been thor-

oughly explored in all these cases [61]). These findings

suggest retreat does not universally lead to beneficial or

negative outcomes. Also, outcomes vary for different

actors participating in the plans and process of retreat.

Potential for social transformation
Although managed retreat is not always transformative in

practice, the concept of managed retreat has potential to

promote social transformation by changing perceptions,

narratives, and norms about climate adaptation. Specifi-

cally, retreat may change social discourse by embodying

climate risks, creating empathy, and questioning techno-

optimistic approaches to adaptation.

Retreat may change perceptions by turning climate risks

and adaptation from abstract or distant events into imme-

diate, personal, and embodied experiences. Relocation of

all types (managed and unmanaged) in response to

climate change embodies and thereby highlights the

challenges climate change and adaptation pose to per-

sonal or collective connections to place, culture, and
Current Opinion in Environmental Sustainability 2021, 50:272–280
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identity [62–65]. Kuusisto-Arponen and Gilmartin note,

‘Migration is an embodied practice. It is not just an act of

people moving from place A to place B, but it is also a

relational socio-spatial and bodily experience’ [66, p. 80].

Relocation involves negotiating new relationships: with

people in origin and destination communities, with

places, and with identities founded on proximity to

specific places or environments. Relocation intrinsically

involves a change in place, and ‘[p]laces have material,

interpersonal and symbolic dimensions’ [67, p. 593]. The

implications of governments planning, funding, or coor-

dinating relocation are perhaps most apparent for indige-

nous communities and island nations whose cultural

practices and histories are tied to the land or who face

loss of sovereignty along with loss of place [68–70]; for

farmers, herders, and others with nature-based livelihoods

[64,71]; and for other communities with strong ties to

heritage sites [72]. Indeed, many people have personal

identities connected to the place where they live, as

illustrated by growing attention to solastalgia — the pain

felt by people observing the degradation of their envir-

onments [73�]. These problems are also tied to personal

identity [74�]. Relocation (or even discussions of reloca-

tion) may bring these issues to the foreground in a way in
situ adaptation strategies do not. This is why it is impor-

tant for relocation managers to create space for public

conversation on such issues.

Managed retreat has potential to change discourse on

numerous subjects (not just climate change). Public dis-

cussions and questions about who wants to relocate and

who does not, who should receive government support to

relocate through a managed retreat program, who

remains, and how these decisions are made can highlight

the role historic injustice has played in shaping climate

risk and adaptation options. Similarly, questions about

local economies, governance practices, civic action, and

democratic participation in the production and reproduc-

tion of space become salient. For example, the Isle de

Jean Charles Band of Biloxi–Chitimacha–Choctaw Tribe

have been described by journalists as the ‘first climate

refugees’ in the United States [75], but media coverage of

the tribe’s resettlement has highlighted for non-indige-

nous readers that climate change is not the only driver of

risk for the tribe. The island has been threatened by rising

seas as well as oil and gas industry activities that have

increased the rate of coastal erosion. The tribe’s need to

relocate was determined, in some ways, when the U.S.

Army Corps of Engineers decided that it was not cost-

effective to include the island within a protective levee

[76,77]. Discussions about relocation in Isle de Jean

Charles and other indigenous communities have not

transformed those communities or U.S. society, but they

do bring questions of equity, rights, and justice to the

forefront of public discussions [40,45,46,78]. Other cases

of managed retreat are sparking similar conversations in

nations around the world.
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In the coastal space, for example, conversations about

who is protected behind a seawall, and who is not, or who

benefits from beach nourishment, and who pays, have

rarely achieved the same level of public discussion as who

relocates and who remains behind [79–81]. Case studies

of managed retreat have highlighted the role that injus-

tices such as colonialism, slavery, gentrification, lack of

affordable housing, displacement, and discrimination

have had and continue to have on marginalized groups

and communities of colour [68,82]. By highlighting the

personal, social, and cultural losses that people may

experience during managed retreat, discussions of reloca-

tion may provoke empathy in the general public, and

empathy and political will are important drivers of sus-

tainability and climate adaptation [63].

As a term, managed retreat has given rise to numerous

synonyms in part because the word ‘retreat’ is politically

difficult and often associated with loss and defeat [83,84].

Retreat could also be considered a surrender, and

although surrender is often considered negatively, it is

possible that surrendering to nature could inspire a posi-

tive reconnection with nature in new ways. Managed

retreat most often occurs where structural adaptations

are not feasible [85], so rather than build more levees,

retreat may encourage people to make ‘room for the river’

[86,87]. The very name of the famous Dutch program

suggests a conceptualization of the river as an equal, as an

object worthy of equal space within a developed land-

scape. Notably, this has not resulted in a cessation of

levee-building in the Netherlands, but the concept has

spread to other nations [86] and other hazards [88]. The

proliferation of the idea of ‘making room for the river’ has

not translated into just or positive transformation in all

instances, but it does suggest the need for a co-existence

of nature and humans in ways that are protective of nature

as opposed to human interest alone. We caution that such

protection should also account for those historically or

spatially marginalized. We see potential for optimism

insofar as a discussion of retreat presents a divergence

from the techno-optimism that has dominated much of

climate adaptation to date.

To date, retreat has generated a growing body of research

and news coverage, and discourse around the subject has

begun to normalize retreat as an adaptation strategy not as

a last resort [89] but as a potentially ‘unavoidable’ reality

[90, p.64] — even for wealthy nations. This recognition

that managed retreat could or perhaps should occur, even

in places where the conventional approach has been to

stay and build, presents a divergence from techno-opti-

mistic adaptation that puts faith in the ability of engi-

neering and emerging technologies to address climate

risks rather than societal change [91]. Structural or tech-

nological adaptations are often more politically palatable

because they require less direct recognition of the threats

being faced, and they may encourage people to believe
www.sciencedirect.com
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that climate change will cause few fundamental disrup-

tions to their daily lives [92]. Retreat may offer a different

perspective on our relationship with nature and a differ-

ent narrative on what it means to adapt.

Conclusion
Shifts in location have sometimes been considered trans-

formative by definition, but managed retreat does not

implicitly involve or lead to transformation. When dis-

tinguishing incremental from transformative shifts, ques-

tions of who is transformed (individuals, communities,

nations), over what time period, and in what ways are as

important as questions of how fundamental, long-lasting,

and holistic a change proves to be [11��]. The potential for

transformation to have both positive and negative dimen-

sions, in the same process, also needs to be considered.

Transformative managed retreat should be a means of

disrupting and redressing socially unjust systems and

structures rather than reinforcing or replicating them.

How transformative a retreat or relocation proves to be

will depend on why it is deployed, how it is managed, who

is involved, and what ecological, social, economic, and

normative changes are produced. Empirical research that

uses comparative case studies of managed retreat to assess

the scale of change, domain, and outcomes can support

future policy decisions and analyses. Research on social

preferences and trade-offs between different domains

(e.g. social, cultural, economic, environmental) can also

inform practice.

Regardless of whether a particular instance of retreat is

transformative, the concept of managed retreat may have

potential to transform perceptions, narratives, and norms

surrounding climate change adaptation by embodying

climate risks, foregrounding issues of justice, and ques-

tioning techno-optimistic approaches to adaptation.

Achieving this potential will most likely happen when

retreat is pursued by individuals, communities, adapta-

tion planners, and governments not as an end but as a

means to achieve broader transformation [93]. If the goal

of a managed retreat program is defined as the relocation

of people, then the program ends when people have

physically moved, regardless of the implications of that

movement for their well-being. If, however, the goal of

the program is defined as societal transformation, then

physical movement becomes just one component of a

larger set of programs and policies. Managed retreat, the

physical relocation it embodies, the shift of psychological

and emotional connections to land and to community, and

the narratives it creates, may all unlock the potential for

transformations to occur, but movement itself is just the

beginning.
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7. Barnes ML, Bodin Ö, Guerrero AM, McAllister RRJ, Alexander SM,
Robins G: The social structural foundations of adaptation and
transformation in social–ecological systems. Ecol Soc 2017, 22
http://dx.doi.org/10.2307/26798997.

8. Ajibade I, Adams EA: Planning principles and assessment of
transformational adaptation: towards a refined ethical
approach. Clim Dev 2019, 11:850-862 http://dx.doi.org/10.1080/
17565529.2019.1580557.

9.
��

Ajulo O, von Meding J, Tang P: A conceptual framework for
understanding transformation: transformative adaption of
refugees in Nakivale refugee settlement. In Resettlement
Challenges for Displaced Populations and Refugees. Edited by
Asgary A. Cham: Springer International Publishing; 2019:93-104

Authors present a framework to provide clarity around the concept of
transformation. The framework is based on a review of the literature and a
case study of refugees in Uganda. Transformative adaptation can involve
several dimensions: political, social, and technological. The way trans-
formation occurs depends on local context, but transformation begins
with an understanding of the problem.

10. Fedele G, Donatti CI, Harvey CA, Hannah L, Hole DG:
Transformative adaptation to climate change for sustainable
social-ecological systems. Environ Sci Policy 2019, 101:116-125
http://dx.doi.org/10.1016/j.envsci.2019.07.001.

11.
��

Iwaniec DM, Cook EM, Barbosa O, Grimm NB: The framing of
urban sustainability transformations. Sustainability 2019, 11:3
http://dx.doi.org/10.3390/su11030573

Authors develop a framework of transformation based on seven core
elements: persistent long-term change, maintenance of open-ended
pathways, radical change of fundamental traits, co-production, inclusive
evidence base, holistic systems-based approaches, and normative con-
sideration of values and justice.

12.
��

Blythe J et al.: The dark side of transformation: latent risks in
contemporary sustainability discourse. Antipode 2018,
50:1206-1223

Authors identify risks associated with the translation of the academic
concept of transformation into practice. They note that transformation
Current Opinion in Environmental Sustainability 2021, 50:272–280

http://dx.doi.org/10.1038/s41467-019-12808-z
http://dx.doi.org/10.1038/s41467-019-12808-z
http://dx.doi.org/10.1073/pnas.1910114117
http://dx.doi.org/10.1093/reep/rez008
http://dx.doi.org/10.1093/reep/rez008
http://dx.doi.org/10.1073/pnas.1115521109
http://dx.doi.org/10.1073/pnas.1115521109
http://dx.doi.org/10.1007/s10113-017-1111-y
http://dx.doi.org/10.1007/s10113-017-1111-y
http://dx.doi.org/10.1016/j.scitotenv.2018.08.306
http://dx.doi.org/10.1016/j.scitotenv.2018.08.306
http://dx.doi.org/10.2307/26798997
http://dx.doi.org/10.1080/17565529.2019.1580557
http://dx.doi.org/10.1080/17565529.2019.1580557
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0045
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0045
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0045
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0045
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0045
http://dx.doi.org/10.1016/j.envsci.2019.07.001
http://dx.doi.org/10.3390/su11030573
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0060
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0060
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0060


278 The state of knowledge on social transformations to sustainability
discourse has the potential to shift the burden of response onto vulner-
able groups, to justify business-as-usual actions, and to exclude the
possibility of resistance. Moreover, they note that transformation dis-
course has historically ignored differentiation based on context and
overlooked the roles of power and politics.

13. Doberstein B, Tadgell A, Rutledge A: Managed retreat for climate
change adaptation in coastal megacities: a comparison of
policy and practice in Manila and Vancouver. J Environ Manage
2020, 253:109753 http://dx.doi.org/10.1016/j.
jenvman.2019.109753.

14.
�

Lawrence J et al.: Implementing pre-emptive managed retreat:
constraints and novel insights. Curr Clim Change Rep 2020,
6:66-80 http://dx.doi.org/10.1007/s40641-020-00161-z

Reviews current literature on managed retreat and concludes that man-
aged retreat will be ‘inevitable’ in some areas, where other adaptations
are not feasible. Most managed retreat has occurred in a post-disaster
context, but authors note potential for preemptive managed retreat to
draw on anticipatory governance norms to promote community
resilience.

15. Dachary-Bernard J, Rey-Valette H, Rulleau Bénédicte:
Preferences among coastal and inland residents relating to
managed retreat: influence of risk perception in acceptability
of relocation strategies. J Environ Manage 2019, 232:772-780
http://dx.doi.org/10.1016/j.jenvman.2018.11.104.

16. Nguyen CN: Homeowners’ choice when the government
proposes a managed retreat. Int J Disaster Risk Reduct 2020,
47:101543 http://dx.doi.org/10.1016/j.ijdrr.2020.101543.

17. Pinter N et al.: Large-scale managed retreat and structural
protection following the 2011 Japan tsunami. Nat Hazards
2019, 96:1429-1436 http://dx.doi.org/10.1007/s11069-019-
03602-7.

18. Carey J: Core concept: managed retreat increasingly seen as
necessary in response to climate change’s fury. Proc Natl Acad
Sci U S A 2020, 117:13182-13185 http://dx.doi.org/10.1073/
pnas.2008198117.

19. Robb A, Stocker L, Payne M, Middle GJ: Enabling managed
retreat from coastal hazard areas through property
acquisition and transferable development rights: insights from
western Australia. Urban Policy Res 2020, 38:230-248 http://dx.
doi.org/10.1080/08111146.2020.1768842.

20. Siders AR: Managed retreat in the United States. One Earth
2019, 1:216-225 http://dx.doi.org/10.1016/j.oneear.2019.09.008.

21.
�

Busscher T, van den Brink M, Verweij S: Strategies for
integrating water management and spatial planning:
organising for spatial quality in the Dutch ‘Room for the River’
program. J Flood Risk Manag 2019, 12:e12448 http://dx.doi.org/
10.1111/jfr3.12448

Authors identify risks associated with the translation of the academic
concept of transformation into practice. They note that transformation
discourse has the potential to shift the burden of response onto vulner-
able groups, to justify business-as-usual actions, and to exclude the
possibility of resistance. Moreover, they note that transformation dis-
course has historically ignored differentiation based on context and
overlooked the roles of power and politics.

22.
�

Forsyth A, Peiser R: Lessons from planned resettlement and
new town experiences for avoiding climate sprawl. Landsc
Urban Plann 2021, 205:103957 http://dx.doi.org/10.1016/j.
landurbplan.2020.103957

Authors review experiences from the relocation of whole communities
and the creation of new towns to assess challenges likely to be faced by
community-level relocation in response to climate change. The avail-
ability and cost of land and infrastructure are noted as challenges, as is
the need to attract a population sufficient to maintain social ties. Neigh-
borhood-scale relocations across short-distances are considered pre-
ferable to larger, longer-distance moves.

23. Bernzen A, Jenkins JC, Braun B: Climate change-induced
migration in coastal Bangladesh? A critical assessment of
migration drivers in rural households under economic and
environmental stress. Geosciences 2019, 9:1 http://dx.doi.org/
10.3390/geosciences9010051.

24. Ajibade I, Sullivan M, Haeffner M: Why climate migration is not
managed retreat: six justifications. Glob Environ Change 2020,
65:102187 http://dx.doi.org/10.1016/j.gloenvcha.2020.102187.
Current Opinion in Environmental Sustainability 2021, 50:272–280 
25. Pelling M, O’Brien K, Matyas D: Adaptation and transformation.
Clim Change 2015, 133:113-127 http://dx.doi.org/10.1007/
s10584-014-1303-0.

26. Knobloch D: Moving a community in the aftermath of the great
1993 Midwest flood. J Contemp Water Res Educ 2005, 130:41-45
http://dx.doi.org/10.1111/j.1936-704X.2005.mp130001011.x.

27. McMichael C, Katonivualiku M: Thick temporalities of planned
relocation in Fiji. Geoforum 2020, 108:286-294 http://dx.doi.org/
10.1016/j.geoforum.2019.06.012.

28. Mach KJ, Kraan CM, Hino M, Siders AR, Johnston EM, Field CB:
Managed retreat through voluntary buyouts of flood-prone
properties. Sci Adv 2019, 5:eaax8995 http://dx.doi.org/10.1126/
sciadv.aax8995.

29. Shi L, Varuzzo AM: Surging seas, rising fiscal stress: exploring
municipal fiscal vulnerability to climate change. Cities 2020,
100:102658 http://dx.doi.org/10.1016/j.cities.2020.102658.

30. Atteridge A, Remling E: Is adaptation reducing vulnerability or
redistributing it? WIREs Clim Change 2018, 9:e500 http://dx.doi.
org/10.1002/wcc.500.

31. Hunter LM, Simon DH: Climate change, migration and health. In
A Research Agenda for Migration and Health. Edited by Newbold
KB, Wilson K. Elgar; 2019.

32. Hanna C, White I, Glavovic B: Managed retreat in practice:
mechanisms and challenges for implementation. Natural
Hazard Science. Oxford University Press; 2019.

33. Oakes R: Culture, climate change and mobility decisions in
Pacific small island developing states. Popul Environ 2019,
40:480-503 http://dx.doi.org/10.1007/s11111-019-00321-w.

34. BenDor TK, Salvesen D, Kamrath C, Ganser B: Floodplain
buyouts and municipal finance. Nat Hazards Rev 2020,
21:04020020 http://dx.doi.org/10.1061/(ASCE)NH.1527-
6996.0000380.

35. Nelson KS, Camp J: Quantifying the benefits of home buyouts
for mitigating flood damages. Anthropocene 2020, 31:100246
http://dx.doi.org/10.1016/j.ancene.2020.100246.

36. Binder SB et al.: Limbo: the unintended consequences of home
buyout programmes on peripheral communities. Environ
Hazards 2020:1-20 http://dx.doi.org/10.1080/
17477891.2020.1714537.

37. Hauer ME, Evans JM, Mishra DR: Millions projected to be at risk
from sea-level rise in the continental United States. Nat Clim
Change 2016, 6:7 http://dx.doi.org/10.1038/nclimate2961.

38. Frey WH: For the first time on record, fewer than 10% of Americans
moved in a year. Brookings; 2019 https://www.brookings.edu/
blog/the-avenue/2019/11/22/for-the-first-time-on-record-fewer-
than-10-of-americans-moved-in-a-year/.

39. Liao K-H, Chan JKH, Huang Y-L: Environmental justice and
flood prevention: the moral cost of floodwater redistribution.
Landsc Urban Plann 2019, 189:36-45 http://dx.doi.org/10.1016/j.
landurbplan.2019.04.012.

40. Connell J, Lutkehaus N: Escaping Zaria’s fire? The volcano
resettlement problem of Manam Island, Papua New Guinea.
Asia Pac Viewp 2017, 58:14-26 http://dx.doi.org/10.1111/
apv.12148.

41.
�

Miller F: Exploring the consequences of climate-related
displacement for just resilience in Vietnam. Urban Stud 2020,
57:1570-1587 http://dx.doi.org/10.1177/0042098019830239

Author reviews historic experiences with forced relocation according to
distributive, procedural, and recognition concepts of justice. Current
relocation programs in Vietnam lead to loss of access to resources
and leads to poverty, indebtedness, and food insecurity. Author recom-
mends increased agency for communities and individuals.

42. Yarina L, Mazereeuw M, Ovalles L: A retreat critique:
deliberations on design and ethics in the flood zone. J Landsc
Archit 2019, 14:8-23 http://dx.doi.org/10.1080/
18626033.2019.1705570.

43. Noy I: Paying a price of climate change: who pays for managed
retreats? Curr Clim Change Rep 2020, 6:17-23 http://dx.doi.org/
10.1007/s40641-020-00155-x.
www.sciencedirect.com

http://dx.doi.org/10.1016/j.jenvman.2019.109753
http://dx.doi.org/10.1016/j.jenvman.2019.109753
http://dx.doi.org/10.1007/s40641-020-00161-z
http://dx.doi.org/10.1016/j.jenvman.2018.11.104
http://dx.doi.org/10.1016/j.ijdrr.2020.101543
http://dx.doi.org/10.1007/s11069-019-03602-7
http://dx.doi.org/10.1007/s11069-019-03602-7
http://dx.doi.org/10.1073/pnas.2008198117
http://dx.doi.org/10.1073/pnas.2008198117
http://dx.doi.org/10.1080/08111146.2020.1768842
http://dx.doi.org/10.1080/08111146.2020.1768842
http://dx.doi.org/10.1016/j.oneear.2019.09.008
http://dx.doi.org/10.1111/jfr3.12448
http://dx.doi.org/10.1111/jfr3.12448
http://dx.doi.org/10.1016/j.landurbplan.2020.103957
http://dx.doi.org/10.1016/j.landurbplan.2020.103957
http://dx.doi.org/10.3390/geosciences9010051
http://dx.doi.org/10.3390/geosciences9010051
http://dx.doi.org/10.1016/j.gloenvcha.2020.102187
http://dx.doi.org/10.1007/s10584-014-1303-0
http://dx.doi.org/10.1007/s10584-014-1303-0
http://dx.doi.org/10.1111/j.1936-704X.2005.mp130001011.x
http://dx.doi.org/10.1016/j.geoforum.2019.06.012
http://dx.doi.org/10.1016/j.geoforum.2019.06.012
http://dx.doi.org/10.1126/sciadv.aax8995
http://dx.doi.org/10.1126/sciadv.aax8995
http://dx.doi.org/10.1016/j.cities.2020.102658
http://dx.doi.org/10.1002/wcc.500
http://dx.doi.org/10.1002/wcc.500
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0155
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0155
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0155
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0160
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0160
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0160
http://dx.doi.org/10.1007/s11111-019-00321-w
http://dx.doi.org/10.1061/(ASCE)NH.1527-6996.0000380
http://dx.doi.org/10.1061/(ASCE)NH.1527-6996.0000380
http://dx.doi.org/10.1016/j.ancene.2020.100246
http://dx.doi.org/10.1080/17477891.2020.1714537
http://dx.doi.org/10.1080/17477891.2020.1714537
http://dx.doi.org/10.1038/nclimate2961
https://www.brookings.edu/blog/the-avenue/2019/11/22/for-the-first-time-on-record-fewer-than-10-of-americans-moved-in-a-year/
https://www.brookings.edu/blog/the-avenue/2019/11/22/for-the-first-time-on-record-fewer-than-10-of-americans-moved-in-a-year/
https://www.brookings.edu/blog/the-avenue/2019/11/22/for-the-first-time-on-record-fewer-than-10-of-americans-moved-in-a-year/
http://dx.doi.org/10.1016/j.landurbplan.2019.04.012
http://dx.doi.org/10.1016/j.landurbplan.2019.04.012
http://dx.doi.org/10.1111/apv.12148
http://dx.doi.org/10.1111/apv.12148
http://dx.doi.org/10.1177/0042098019830239
http://dx.doi.org/10.1080/18626033.2019.1705570
http://dx.doi.org/10.1080/18626033.2019.1705570
http://dx.doi.org/10.1007/s40641-020-00155-x
http://dx.doi.org/10.1007/s40641-020-00155-x


Transformative potential of managed retreat as climate adaptation Siders, Ajibade and Casagrande 279
44. Hanna C, White I, Glavovic B: The uncertainty contagion:
revealing the interrelated, cascading uncertainties of
managed retreat. Sustainability 2020, 12:736 http://dx.doi.org/
10.3390/su12020736.

45. See J, Wilmsen B: Just adaptation? Generating new
vulnerabilities and shaping adaptive capacities through the
politics of climate-related resettlement in a Philippines
coastal city. Glob Environ Change 2020, 65:102188 http://dx.doi.
org/10.1016/j.gloenvcha.2020.102188.

46. Bennett NJ, Blythe J, Cisneros-Montemayor AM, Singh GG,
Sumaila UR: Just transformations to sustainability.
Sustainability 2019, 11:14 http://dx.doi.org/10.3390/su11143881.

47. Ajibade I: Planned retreat in Global South megacities:
disentangling policy, practice, and environmental justice. Clim
Change 2019, 157:299-317 http://dx.doi.org/10.1007/s10584-
019-02535-1.

48. Siders AR: Social justice implications of US managed retreat
buyout programs. Clim Change 2019, 152:239-257 http://dx.doi.
org/10.1007/s10584-018-2272-5.

49. de Vries DH, Fraser JC: Citizenship rights and voluntary
decision making in post-disaster U.S. floodplain buyout
mitigation programs. Int J Mass Emergencies Disasters 2012, 30
Available: https://dare.uva.nl/search?identifier=aafa3ebb-287f-
41a1-a75e-8fe0554254d3. [Accessed: 13 June 2019].

50. Schlosberg D, Collins LB: From environmental to climate
justice: climate change and the discourse of environmental
justice. WIREs Clim Change 2014, 5:359-374 http://dx.doi.org/
10.1002/wcc.275.

51. McCauley D, Heffron R: Just transition: integrating climate,
energy and environmental justice. Energy Policy 2018, 119:1-7
http://dx.doi.org/10.1016/j.enpol.2018.04.014.

52. Lusk G: The social utility of event attribution: liability,
adaptation, and justice-based loss and damage. Clim Change
2017, 143:201-212 http://dx.doi.org/10.1007/s10584-017-1967-
3.

53. Dorsey JW: Restorative environmental justice: assessing
brownfield initiatives, revitalization, and community economic
development in St. Petersburg, Florida. Environ Justice 2009,
2:69-78 http://dx.doi.org/10.1089/env.2008.0546.

54.
�

Chu E, Brown A, Michael Kavya, Du J, Lwasa Shuaib, Mahendra A:
Unlocking the Potential for Transformative Climate Adaptation in
Cities. 2019 http://dx.doi.org/10.13140/RG.2.2.21977.26723

A background paper for the World Resources Institute, this paper reviews
case studies of urban adaptation to assess barriers and drivers of
transformative climate adaptation. Mainstreaming information on climate
change in other municipal services can promote transformation. Partner-
ships with community groups and nature-based solutions are also
recommended.

55.
�

Greiving S, Du J, Puntub W: Managed retreat — a strategy for
the mitigation of disaster risks with international and
comparative perspectives. J Extreme Events 2018, 05:1850011
http://dx.doi.org/10.1142/S2345737618500112

A review of case studies of managed retreat in post-disaster and devel-
opment contexts. Authors present a definition of success in the managed
retreat context (including indicators) and a typology of types of retreat.
Pre-disaster planning and land use controls are critical for successful
managed retreat and for promoting broader resilience.

56. Dannenberg AL, Frumkin H, Hess JJ, Ebi KL: Managed retreat as
a strategy for climate change adaptation in small
communities: public health implications. Clim Change 2019,
153:1-14 http://dx.doi.org/10.1007/s10584-019-02382-0.

57. Tobin G: Community response to floodplain relocation in
Soldiers Grove, Wisconsin. Wis Acad Sci Arts Lett 1984, 80:87-
99.

58. King D et al.: Voluntary relocation as an adaptation strategy to
extreme weather events. Int J Disaster Risk Reduct 2014, 8:83-90
http://dx.doi.org/10.1016/j.ijdrr.2014.02.006.

59. Thaler T, Seebauer S, Schindelegger A: Patience, persistence
and pre-signals: policy dynamics of planned relocation in
Austria. Glob Environ Change 2020, 63:102122 http://dx.doi.org/
10.1016/j.gloenvcha.2020.102122.
www.sciencedirect.com 
60.
�

Hoang T, Noy I: Wellbeing after a managed retreat:
observations from a large New Zealand program. Int J Disaster
Risk Reduct 2020, 48:101589 http://dx.doi.org/10.1016/j.
ijdrr.2020.101589

Authors assessed multiple dimensions of well-being in residents who
relocated after the 2011 Christchurch earthquake as part of a government
managed retreat program. Demographics, health conditions, type of
compensation, more social connections, and perceptions of better gov-
ernment communication were associated with higher quality of life and
emotional wellbeing.

61. Sipe N, Vella K: Relocating a flood-affected community: good
planning or good politics? J Am Plann Assoc 2014, 80:400-412
http://dx.doi.org/10.1080/01944363.2014.976586.

62. Fresque-Baxter JA, Armitage D: Place identity and climate
change adaptation: a synthesis and framework for
understanding. WIREs Clim Change 2012, 3:251-266 http://dx.
doi.org/10.1002/wcc.164.

63. Brown K et al.: Empathy, place and identity interactions for
sustainability. Glob Environ Change 2019, 56:11-17 http://dx.doi.
org/10.1016/j.gloenvcha.2019.03.003.

64. Ellis NR, Albrecht GA: Climate change threats to family farmers’
sense of place and mental wellbeing: a case study from the
Western Australian Wheatbelt. Soc Sci Med 2017, 175:161-168
http://dx.doi.org/10.1016/j.socscimed.2017.01.009.

65. Herrick CN: Self-identity and sense of place: some thoughts
regarding climate change adaptation policy formulation.
Environ Values 2018, 27:81-102 http://dx.doi.org/10.3197/
096327118X15144698637531.

66. Kuusisto-Arponen A-K, Gilmartin M: Embodied migration and
the geographies of care: the worlds of unaccompanied
refugee minors. Handbook on Critical Geographies of Migration.
2019. Available: https://www.elgaronline.com/view/edcoll/
9781786436023/9781786436023.00014.xml. [Accessed:
28 September 2020].

67. Schlosberg D, Rickards L, Byrne J: Environmental justice and
attachment to place. In The Routledge Handbook of
Environmental Justice, edn 1. Edited by Holifield R, Chakraborty J,
Walker G.Routledge; 2017:591-602.

68. Bordner AS, Ferguson CE, Ortolano L: Colonial dynamics limit
climate adaptation in Oceania: perspectives from the Marshall
islands. Glob Environ Change 2020, 61:102054 http://dx.doi.org/
10.1016/j.gloenvcha.2020.102054.

69. Albert S et al.: Heading for the hills: climate-driven community
relocations in the Solomon islands and Alaska provide insight
for a 1.5�C future. Reg Environ Change 2018, 18:2261-2272
http://dx.doi.org/10.1007/s10113-017-1256-8.

70. Charan D, Kaur M, Singh P: Customary land and climate change
induced relocation—a case study of Vunidogoloa Village,
Vanua Levu, Fiji. In Climate Change Adaptation in Pacific
Countries: Fostering Resilience and Improving the Quality of Life.
Edited by Leal Filho W. Cham: Springer International Publishing;
2017:19-33.

71. Tschakert P, Tutu R, Alcaro A: Embodied experiences of
environmental and climatic changes in landscapes of
everyday life in Ghana. Emot Space Soc 2013, 7:13-25 http://dx.
doi.org/10.1016/j.emospa.2011.11.001.

72. Prieto AJ, Verichev K, Silva A, de Brito J: On the impacts of
climate change on the functional deterioration of heritage
buildings in South Chile. Build Environ 2020, 183:107138 http://
dx.doi.org/10.1016/j.buildenv.2020.107138.

73.
�

Rehling J, Sigston E: Disrupted attachments to cherished
places: global experiences of ‘solastalgia’ and their clinical
implications. Clin. Psychol. Forum 2020, 332:35-39

Authors provide an overview of the concept of ‘solastalgia’ and illustrate
the concept with narratives from several global case studies. By high-
lighting the personal and emotional dimensions of climate change, the
authors connect global change with individual mental health.

74.
�

Sword-Daniels V et al.: Embodied uncertainty: living with
complexity and natural hazards. J Risk Res 2018, 21:290-307
http://dx.doi.org/10.1080/13669877.2016.1200659

Authors present a concept of uncertainty as a lived experience for people
living in hazardous places. Embodied uncertainty is internalized and felt.
Current Opinion in Environmental Sustainability 2021, 50:272–280

http://dx.doi.org/10.3390/su12020736
http://dx.doi.org/10.3390/su12020736
http://dx.doi.org/10.1016/j.gloenvcha.2020.102188
http://dx.doi.org/10.1016/j.gloenvcha.2020.102188
http://dx.doi.org/10.3390/su11143881
http://dx.doi.org/10.1007/s10584-019-02535-1
http://dx.doi.org/10.1007/s10584-019-02535-1
http://dx.doi.org/10.1007/s10584-018-2272-5
http://dx.doi.org/10.1007/s10584-018-2272-5
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0245
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0245
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0245
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0245
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0245
http://dx.doi.org/10.1002/wcc.275
http://dx.doi.org/10.1002/wcc.275
http://dx.doi.org/10.1016/j.enpol.2018.04.014
http://dx.doi.org/10.1007/s10584-017-1967-3
http://dx.doi.org/10.1007/s10584-017-1967-3
http://dx.doi.org/10.1089/env.2008.0546
http://dx.doi.org/10.13140/RG.2.2.21977.26723
http://dx.doi.org/10.1142/S2345737618500112
http://dx.doi.org/10.1007/s10584-019-02382-0
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0285
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0285
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0285
http://dx.doi.org/10.1016/j.ijdrr.2014.02.006
http://dx.doi.org/10.1016/j.gloenvcha.2020.102122
http://dx.doi.org/10.1016/j.gloenvcha.2020.102122
http://dx.doi.org/10.1016/j.ijdrr.2020.101589
http://dx.doi.org/10.1016/j.ijdrr.2020.101589
http://dx.doi.org/10.1080/01944363.2014.976586
http://dx.doi.org/10.1002/wcc.164
http://dx.doi.org/10.1002/wcc.164
http://dx.doi.org/10.1016/j.gloenvcha.2019.03.003
http://dx.doi.org/10.1016/j.gloenvcha.2019.03.003
http://dx.doi.org/10.1016/j.socscimed.2017.01.009
http://dx.doi.org/10.3197/096327118X15144698637531
http://dx.doi.org/10.3197/096327118X15144698637531
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0330
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0330
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0330
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0330
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0330
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0330
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0335
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0335
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0335
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0335
http://dx.doi.org/10.1016/j.gloenvcha.2020.102054
http://dx.doi.org/10.1016/j.gloenvcha.2020.102054
http://dx.doi.org/10.1007/s10113-017-1256-8
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0350
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0350
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0350
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0350
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0350
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0350
http://dx.doi.org/10.1016/j.emospa.2011.11.001
http://dx.doi.org/10.1016/j.emospa.2011.11.001
http://dx.doi.org/10.1016/j.buildenv.2020.107138
http://dx.doi.org/10.1016/j.buildenv.2020.107138
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0365
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0365
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0365
http://dx.doi.org/10.1080/13669877.2016.1200659


280 The state of knowledge on social transformations to sustainability
This distinction from objective uncertainty can provide novel insights into
how people perceive risks and engage in risk reduction efforts.

75. Davenport C, Robertson C: Resettling the first American ‘Climate
Refugees’. Isle de Jean Charles, LA, USA: The New York Times;
2016. May 2.

76. King M: A tribe faces rising tides: the resettlement of Isle de
Jean Charles comments. LSU J Energy Law Resour 2017, 6:295-
318.

77. Palinkas LA: Fleeing coastal erosion: Kivalina and Isle de Jean
Charles. In Global Climate Change, Population Displacement,
and Public Health: The Next Wave of Migration. Edited by Palinkas
LA. Cham: Springer International Publishing; 2020:127-145.

78. Elliott JR, Brown PL, Loughran K: Racial inequities in the federal
buyout of flood-prone homes: a nationwide assessment of
environmental adaptation. Socius 2020, 6 http://dx.doi.org/
10.1177/2378023120905439 2378023120905439.

79. Shi L: Beyond flood risk reduction: how can green
infrastructure advance both social justice and regional
impact? Socio Ecol Pract Res 2020, 2:311-320 http://dx.doi.org/
10.1007/s42532-020-00065-0.

80. Jurjonas M, Seekamp E: A commons before the sea:’ climate
justice considerations for coastal zone management. Clim Dev
2020, 12:199-203 http://dx.doi.org/10.1080/
17565529.2019.1611533.

81. Nurhidayah L, McIlgorm A: Coastal adaptation laws and the
social justice of policies to address sea level rise: an
Indonesian insight. Ocean Coast Manag 2019, 171:11-18 http://
dx.doi.org/10.1016/j.ocecoaman.2019.01.011.

82. Keenan JM, Hill T, Gumber A: Climate gentrification: from theory
to empiricism in Miami-Dade county, Florida. Environ Res Lett
2018, 13:054001 http://dx.doi.org/10.1088/1748-9326/aabb32.

83. Koslov L: The case for retreat. Public Cult 2016, 28:359-387
http://dx.doi.org/10.1215/08992363-3427487.

84. Gibbs MT: Why is coastal retreat so hard to implement?
Understanding the political risk of coastal adaptation
pathways. Ocean Coast Manag 2016, 130:107-114 http://dx.doi.
org/10.1016/j.ocecoaman.2016.06.002.
Current Opinion in Environmental Sustainability 2021, 50:272–280 
85. Siders AR, Keenan JM: Variables shaping coastal adaptation
decisions to armor, nourish, and retreat in North Carolina.
Ocean Coast Manag 2020, 183:105023 http://dx.doi.org/10.1016/
j.ocecoaman.2019.105023.

86. Bogdan EA, Beckie MA, Caine KJ: Making room for nature?
Applying the Dutch room for the river approach to flood risk
management in Alberta, Canada. Int J River Basin Manag
2020:1-13 http://dx.doi.org/10.1080/15715124.2020.1723604.

87. Yu S, Brand AD, Berke P: Making room for the river. J Am Plann
Assoc 2020, 86:417-430 http://dx.doi.org/10.1080/
01944363.2020.1752776.

88. Sapa9c K, Humar N, Brilly M, Kry9zanowski A: More room for
landslides. Advancing Culture of Living with Landslides. Springer
Nature; 2017:563-569:. Volume 1 ISDR-ICL Sendai Partnerships
2015-2025.

89. IPCC: Managing the Risks of Extreme Events and Disasters to
Advance Climate Change Adaptation. A Special Report of Working
Groups I and II of the Intergovernmental Panel on Climate Change.
Cambridge, UK, and New York, NY, USA: Cambridge University
Press; 2012.

90. Jay A et al.: Overview. Impacts, Risks, and Adaptation in the
United States: The Fourth National Climate Assessment. U.S.
Global Change Research Program; 2018 http://dx.doi.org/
10.7930/NCA4.2018.CH1.

91. Gardezi M, Arbuckle JG: Techno-optimism and farmers’
attitudes toward climate change adaptation. Environ Behav
2020, 52:82-105 http://dx.doi.org/10.1177/0013916518793482

Based on a survey of 5000 grain farmers in the Midwestern United States,
authors present evidence that the belief that human ingenuity or technol-
ogy will remedy climate change (techno-optimism) reduces support for
climate change adaptation and may delay action to address climate-
related hazards.

92. Butler WH, Deyle RE, Mutnansky C: Low-regrets
incrementalism: land use planning adaptation to accelerating
sea level rise in Florida’s coastal communities. J Plan Educ Res
2016, 36:319-332 http://dx.doi.org/10.1177/0739456X16647161.

93. Siders AR, Hino M, Mach KJ: The case for strategic and
managed climate retreat. Science 2019, 365:761-763 http://dx.
doi.org/10.1126/science.aax8346.
www.sciencedirect.com

http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0375
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0375
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0375
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0380
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0380
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0380
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0385
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0385
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0385
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0385
http://dx.doi.org/10.1177/2378023120905439
http://dx.doi.org/10.1177/2378023120905439
http://dx.doi.org/10.1007/s42532-020-00065-0
http://dx.doi.org/10.1007/s42532-020-00065-0
http://dx.doi.org/10.1080/17565529.2019.1611533
http://dx.doi.org/10.1080/17565529.2019.1611533
http://dx.doi.org/10.1016/j.ocecoaman.2019.01.011
http://dx.doi.org/10.1016/j.ocecoaman.2019.01.011
http://dx.doi.org/10.1088/1748-9326/aabb32
http://dx.doi.org/10.1215/08992363-3427487
http://dx.doi.org/10.1016/j.ocecoaman.2016.06.002
http://dx.doi.org/10.1016/j.ocecoaman.2016.06.002
http://dx.doi.org/10.1016/j.ocecoaman.2019.105023
http://dx.doi.org/10.1016/j.ocecoaman.2019.105023
http://dx.doi.org/10.1080/15715124.2020.1723604
http://dx.doi.org/10.1080/01944363.2020.1752776
http://dx.doi.org/10.1080/01944363.2020.1752776
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0440
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0440
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0440
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0440
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0445
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0445
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0445
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0445
http://refhub.elsevier.com/S1877-3435(21)00079-8/sbref0445
http://dx.doi.org/10.7930/NCA4.2018.CH1
http://dx.doi.org/10.7930/NCA4.2018.CH1
http://dx.doi.org/10.1177/0013916518793482
http://dx.doi.org/10.1177/0739456X16647161
http://dx.doi.org/10.1126/science.aax8346
http://dx.doi.org/10.1126/science.aax8346

	Transformative potential of managed retreat as climate adaptation
	Introduction
	Transformative retreat
	Scale  who is transformed?
	Domain  transformed in what ways?
	Justice  who benefits or loses?

	Potential for social transformation
	Conclusion
	Conflict of interest statement
	References and recommended reading


