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Abstract: Climate buffer infrastructure is on the rise as a promising ‘green’ climate adaptation
strategy. More often than not, such infrastructure building is legitimized as an urgent technical
intervention—while less attention is paid to the distribution of costs and benefits among the affected
population. However, as this article shows, adaptation interventions may directly or indirectly result
in the relocation or even eviction of households or communities, thereby increasing vulnerabilities
for some while intending to reduce long-term climate vulnerabilities for all. We argue that this
raises serious, if underappreciated, ethical issues that need to be more explicitly addressed in
adaptation policy making. We illustrate our conceptual argument with the help of three examples of
infrastructural ‘climate buffers’: Space for the River projects in the Netherlands, the Diamer–Bhasha
dam in Pakistan and the coastal protection plan in Jakarta, Indonesia.
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1. Introduction
In response to increasing worries about global warming, ‘green’ solutions for climate
adaptation have become ‘hot’. A growing realisation that climate risks result from an
interplay between nature and society has promoted systemic approaches that are inspired
and supported by nature. For example, the Sendai Framework for Disaster Risk Reduction
(2015–2030) explicitly made the environmental sustainability of interventions a priority.
Recent years have seen a drive in many countries to ‘green’ and ‘climatize’ hydrologic
(flood and drought) disaster risk reduction strategies under the banner of a lexical field of
buzzwords like nature-based solutions (Nbs), ecosystem-based disaster risk reduction (EcoDRR), the water–energy–food–climate nexus, climate proofing, climate resilience, building
with nature and green infrastructure (Green infrastructure (GI) is ‘a strategically planned
network of natural and semi-natural areas with other environmental features designed
and managed to deliver a wide range of ecosystem services’ [1]. Enthusiastically embraced
by many in the policy and NGO communities [2], such approaches bring the promise
of combining healthier, more sustainable living with climate adaptation and sustainable
disaster risk reduction.
The scope of such interventions has steadily increased. Salt marshes, mangroves,
sand dunes and coral reefs are customarily understood as natural climate buffers, and their
function has come to be revived by the decommissioning of dams, embankments and
polders—so-called ‘depoldering’ (‘returning land to the sea’) [3–7]—and the restoration of
green landscape elements. Other nature-based solutions combine such ‘soft’ interventions
with ‘harder’ engineering, as in ‘building with nature’ [8]. This has also involved the
repurposing or relabelling of existing infrastructure as ‘climate-smart’ or ‘climate-resilient’,
as well as the construction of new ‘green’ (ecological) infrastructure. After a period of
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smaller ‘living with floods’ and wetland conservation projects, bigger infrastructural
modernisation projects are now being built to cushion against flood and drought extremes
expected to become more frequent with advancing climate change [9]. Their rationale,
we argue, is often boosted by a powerful national or regional development drive to pay for
or benefit from the investment. The present contribution primarily focuses on such new,
engineered infrastructure or land-use interventions presented as climate buffering.
As Triyanti and Chu [10] have noted, these ‘green’ approaches to climate adaptation
tend to be focused on ‘scientific projections, engineering techniques, and their respective
roles in shaping economic benefits’ (p. 11) while negating the politics of their governance,
often relying on ‘idealised elaborations of accountability, legitimacy, and adaptability’
(p. 18), which may be due to the (thus far) low involvement of social and political scientists
in the domain. A common assumption of such initiatives is that enhanced environmental
sustainability implies enhanced social sustainability (including health, wellbeing and
‘liveability’). This assumption is certainly not bulletproof, as growing evidence that climate
change adaptation interventions can increase the vulnerability of already marginalized
groups [11–13].
Thus, while different forms of public and public–private adaptation interventions are
commonly legitimized by highlighting their importance in flood protection, they can also
bring considerable trade-offs [14]: while expected to reduce future environmental vulnerabilities for all over time, climate adaptation interventions can significantly increase existing
vulnerabilities for some, shift or outsource these vulnerabilities or create new vulnerabilities [11]. Essentially, the imperative of climate interventions tends to call on some citizens
to sacrifice the local for the greater good of ‘urgent’ and ‘necessary’ climate adaptation.
This raises the issue of fairness and (climate) ethics. Climate ethics often focus on the
distribution of costs between present and future generations [15], but the present article
calls attention to contemporaneous discrepancies across space. While Broome [16] has
argued from economic theory that, theoretically, there is a conceivable sacrifice-free way
of dealing with climate change, in reality, security or risk trade-offs can be anticipated
between communities that are expected to sacrifice their wellbeing and those that stand to
benefit. These bring glaring tensions between the security of some and the security of all,
or short-term vs. long-term sacrifice, and can show up the limits to solidarity.
This article zooms in on cases where climate-driven interventions involve one such
sacrifice: the short- and long-term displacement of some communities to accommodate
climate interventions ‘for the greater good’. As we will show, programs to make space
for climate infrastructure may directly or indirectly induce the relocation evacuation
and/or resettlement of households or communities. This focus gives a fresh twist to
the ongoing debates on climate migration, which has received considerable attention
over the last decade. Climate migration has both been hailed as a sign of resourceful
human adaptability and decried as a human tragedy through the discourse of climate
refugees [17–19]. Displacement and relocation induced by policy interventions for climate
change adaptation, however, tend to be overlooked in these debates.
We illustrate this with three brief case studies of infrastructural ‘climate buffers’. As the
examples in this contribution illustrate, climate buffers can range from relatively small
multifunctional detention basins to mega dams, presented by the World Bank as necessary
tools for climate-proofing [20]. As our cases show, these buffers may incite different degrees
of displacement for the local populations. After defining intervention-induced climate
displacement, illustrated by three examples of climate buffers in the Netherlands, Pakistan
and Indonesia, our contribution discusses the ethical implications of such displacement.
We find that, despite their varying political economy contexts, displacement ethics are
relevant in each of these.
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2. Conceptual Framework
2.1. The ‘Anti-Politics Machine’ of Climate Change Adaptation
We are witnessing an unprecedented ‘climatization’ [21] of security and development
issues, and many have come to refer to climate change only in terms of crisis or ‘climate
emergency’ [22]. Climate change is ‘securitised’ [23], as an urgent life-and-death threat, lifting it above politics and legitimising extraordinary measures to save the planet. The crisis
label incites a strong affect [24] of existential fear—it keeps people awake at night. This fear
makes climate concerns override everything else; the consequences of climate-change
intervention seem apolitical. As we shall illustrate, the framing and labelling of places and
issues as threats, imbuing them urgency and danger [23], makes ‘climate interventions’
difficult to challenge; since the referent object to be protected is not a community or nation,
but humanity itself, it is implied that everyone will have to show solidarity.
The normative aspect of the distribution of sacrifices to make climate interventions
happen is further obscured by the way infrastructure tends to be decided upon. Writing in
a development context, Li [25] has influentially called attention to the trap of knowledgebased institutions rendering knotty problems technical, reducing complex problems and
framing solutions such that they are amenable to technical fixes and devoid of dissent.
It implies that such interventions should be left to the experts [26,27]. This ostensibly takes
the politics—the competition for who gets what, where, why, how and when—out of such
planning, thereby ‘depoliticizing’ and bureaucratizing questions of resource allocation in a
process Ferguson [11,28] has labelled the anti-politics machine.
Li’s [25] ‘rendering technical’, observed in the development context, appears to be
similarly applicable to climate solutions. While development projects are legitimised by
the advancement of a population and lifting it out of poverty, climate and (re)greening
infrastructure projects seek to protect a population from the expected negative impact
of climate change. By framing green infrastructure interventions first and foremost as
necessary adaptation to climatic threats (and attaching a deadline to add to the sense of
urgency), these interventions are supposed to be apolitical.
However, the technical discourse is not monolithic; it can be punctured by critical
counter discourse [25], and recent years have, indeed, seen increasingly critical engagement
with this dynamic. Climate change adaptation interventions executed under the imperative
of urgent action may ‘have their own, even-less-understood, stratifying outcomes for
vulnerable populations’ [13]. As Marino and Ribot [13] and others have pointed out,
climate change response measures and interventions may also be ‘producing new injuries
in the name of mitigation and adaptation’ (ibid.). Rather than being apolitical, critical
scholarship is increasingly emphasizing the highly political nature of any adaptation
interventions, as these are shaped by and reinforce relational vulnerabilities that ‘create
a stratified human landscape in which the risks and opportunities presented by climatic
change are unequally distributed and in which the vulnerability of the marginalized serves
as a buttress to the security of others’ [29,30]. In the flood domain, green infrastructure
and other ‘soft’ flood measures can show a surprising disregard of such social and political
impacts, as recent studies have highlighted [27,31].
If insecurities are redistributed disproportionally or offloaded elsewhere in time or
space, ‘(c)limate-change interventions may be “maladaptive” (to some) and may further
“injure” vulnerable communities’ [14], p. 786. Maladaptation refers to an adaptation action
‘taken ostensibly to avoid or reduce vulnerability to climate change’, which impacts ‘adversely on, or increases the vulnerability of other systems, sectors or social groups’ [10,32].
Even if unintended, the external effects, or ‘externalities’, of such interventions may be
evaluated as increasing the vulnerability of some actors. In summary, if ‘one risk replaces
another’ [14], p. 786, the cure might be worse than the ailment; the climate change intervention might be perceived as more harmful than the risk of climate change effects for
some stakeholders. Such cases risk creating a spurious win-sum that, in a wider perspective, becomes a zero-sum or even a negative-sum intervention. Eriksen et al. [11] refer
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to three impact categories that mar flood-risk reduction interventions around the globe:
strengthening existing vulnerabilities, offloading them and/or creating new ones.
This contribution presents an analysis of the redistribution of actual and perceived
security positions as a result of climate interventions, policies or projects among stakeholder
groups. Inevitably, certain actors stand to gain from an intervention, while others lose
(materially and/or immaterially) from interventions. Iniquities may arise as a result of
interventions in one place to obtain security for others. Interventions can be expected to
redistribute the security positions of key stakeholders in a differential way.
This poses ethical questions that are strikingly similar to those asked in the development context several decades ago. This is unsurprising, as, frequently, climate change
adaptation interventions are closely linked to development interventions: ‘(A)daptation is
often co-opted to support existing development agendas rather than genuinely addressing
climate change risks’ [11], p. 8, and existing development programs might be rebranded
and ‘climatized’ to fit the current global urgency (and the availability of funding) for
climate change adaptation interventions. Such interventions, ostensibly aiming to kill
two birds with one stone, risk sacrificing long-term adaptation for short- to mid-term
development objectives, without addressing underlying socioeconomic inequalities that
create and enhance climate vulnerabilities.
The promise of development was often used to justify the sacrifice of the local for
the greater good of national development—today, the same self-effacing attitude for the
greater good is asked based on the threat of impending climate doom. Impacts of such
interventions can be ‘classified as gains or losses accruing to different social groups—now
and in the future’ [33], p. 98. In the case of dam projects, for example, the challenge is that
those areas that benefit and those that pay are different places and people.
2.2. Displacement Induced by Climate Change Adaptation Interventions
‘Climate change is redistribution’ [13], p. 323.
Just as was the case for development interventions in the 20th century, policies,
initiatives and innovations for climate change adaptation can result in displacement of
populations. For example, while it has become a truism that development projects such
as hydroelectric dams tend to instigate involuntary displacement [34], e.g., through resettlement programs, over the past years there is increasing evidence that climate change
adaptation and mitigation programs also have similar effects [13,14,35]. Some such displacements might be the result of large-scale infrastructural interventions, as the cases
discussed in the following section will illustrate.
In other cases, displacement might be more indirect, not part of the plan, but still an
outcome of large-scale interventions. This form of displacement occurs when the results of
policies or actions render it irrational or intolerable for people to continue to live in a home
environment [36,37], e.g., through increasing housing costs or the prohibition of land-use
patterns local livelihoods depend on. For example, green infrastructure can bring a ‘green
gentrification’ of previously neglected areas, which can drive up house prices making it
impossible for the lower social strata to pay rent or buy property in such an area [38].
We would argue that in relation to climate adaptation interventions, the ethical issue
of (direct or indirect) displacement as ‘collateral damage’ of climate adaptation has not been
sufficiently explored. While the link between climate change and migration has been hotly
debated in media, policy and scientific arenas since the 1990s [19,39,40] and is already used
to justify climate interventions in many regions around the world vulnerable to climate
change [17], the discussions have largely ignored the potential for relocation induced by
such policy interventions for climate change adaptation. This, then, is the focus of the
present contribution.
2.3. Labelling and Population Displacement
In making our argument, we call attention to labels. Labelling an area as ‘climate
vulnerable’, thereby inscribing vulnerability, can lead to displacement: it contributes to
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making those spaces into arenas of risk [41], overriding local needs and aspirations and
imposing a ‘securitised’ narrative on people’s sense of place. This makes, for example,
flood mapping (as is now imperative under the 2007 European Floods Directive) an essentially political process. Designating flood zones tends to dramatically raise insurance
premiums for the buildings in this area, such as the obligatory insurance premiums in
newly designated flood risk areas in the USA after Hurricane Katrina. When the Federal
Emergency Management Agency increased the area defined as flood-risk zones, this made
for high insurance rates for those who had previously not been obliged to take out flooding
insurance previously. With the end of federal subsidies for flood insurance in 2012 (the
Biggert–Waters Flood Insurance Reform Act), many house owners suddenly faced barely
affordable premium increases that left them at risk of losing their homes [42]. Such policy
can thus indirectly increase outmigration from the area, as homeowners might have to sell
their now-unaffordable houses and move away.
Labelling a place, a community, a geographical area of a city as ‘risky’ ‘creates its
own outcomes and can have the effect of a self-fulfilling prophecy’ [13], p. 326. In so
doing, the designations are performative. There are many examples of urban disaster sites
being ‘condemned’ as a social clean-up, leading to the evacuation and relocation of poor
people outside the city. Well-publicized cases of postdisaster ‘land grabs’ are Managua,
Nicaragua, after the 1972 earthquake under President Somoza, and Istanbul, Turkey,
after the 1999 earthquake. Lightman [43] inventoried the factors enabling postdisaster
land grab). This inscription of vulnerability also applies to the infrastructure meant to
buffer against urban flooding. Hatirjheel, for example, is a wetland connecting old and new
Dhaka, the megacity capital of Bangladesh. It was scattered with illegal settlements and a
dumping ground for waste, until a visionary urban architect developed a beautification
and climate (flood) buffer project connecting lakes in uptown Dhaka. The ensuing land
acquisition for the creation of an artificial lake, however, has led to the forced eviction of
tens of thousands of people previously living informally or semi-informally in the area [44].
This illustrates how ‘green infrastructure’, developed with the best of intentions, can not
only result in, but also legitimize, forced displacement.
The below examples illustrate these mechanisms in three specific cases, based on
literature review: the Netherlands, Pakistan and Indonesia (see Table 1 for a comparison),
with three Space for the River ‘subcases’ for the Netherlands.
Table 1. Comparison of climate buffer cases discussed in this article.
Controlled Flooding Areas (‘Climate
Buffers’)

Dam

Urban Coastal Island and Sea
Wall Project

Example

‘Room for the River’ programme in the
Netherlands, several locations

Diamer–Bhasha dam, Kashmir,
Pakistan

Jakarta, Indonesia

Climate adaptation
benefit/formal
legitimization

Prevention of flooding of larger
urban centres

Provision of hydropower, irrigation
and work to region

Flood protection from Java Sea,
creation of freshwater reservoirs,
land reclamation

Mechanisms of
displacement

Relocation, potential short-term
evacuation from sacrificial flood areas,
lock on land-use planning
(economic immobility)

Government-led relocation of 32
affected villages to ‘model villages’

Displacement of marginalized
coastal kampung dwellers

Compensation

Financial compensations to house
owners for buy-outs

Considered insufficient; delayed

Relocation to social housing only
for residents with housing titles

Protest and result

Citizen mobilisations, project
re-evaluations by experts and
municipal/provincial governments
leading to stop/redesign of
several projects

Sit-ins and protests by
Diamer–Bhasha Dam Affectees Action
Committee; no modification in project

Citizen protest of affected
residents; legal procedures against
irregularities in intervention
leading to reduction of project

Governance context

‘Full democracy’

‘Flawed democracy’

‘Hybrid regime’
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3. Contested Climate Buffers: Three Examples
In this section, we elaborate on three different case studies of ‘climate buffers’—a
dam, controlled flooding areas and an urban coastal island project—to exemplify the
conceptual argument above. These cases were deliberately chosen from widely differing
contexts (Pakistani, Dutch, and Indonesian) and illustrate different mechanisms of direct
and indirect displacement. We first introduce the climate buffer projects and their rationale
and continue exploring how they relate to displacement.
3.1. Example 1: Climate Buffers in The Netherlands
In the Netherlands, a ‘climate buffer’ is a concept for detaining water in a multifunctional water retention area with a view to future extreme flood events. It is a modality of
‘building with nature’, a green technology utilising the natural dynamics of accretion and
erosion [45]. Climate buffering has its origins in the Dutch World Wildlife Fund chapter’s
1992 Living Rivers vision document [46] to restore side channels and riverbank ecosystems.
Such a climate buffer is a de facto zoning, space-making measure. A promotional text
from the Dutch Natural climate buffers coalition [47,48] exults that green buffers can make
the Netherlands ‘more secure, more beautiful and more economically attractive’ (p. 1)
and claims that ‘(a)dministrators and local residents are invariably enthusiastic’ (p. 2).
As we shall see, ‘economically attractive’ and ‘invariably enthusiastic’ are not unanimously
condoned designations.
Interventions such as displacing or removing levees and lowering groynes and floodplains to allow rivers to meander—if within bounds: on busy river arteries such as the
Rhine, Waal and Ijssel, shipping interests are too important economically to be ignored.
Any green intervention will, therefore, have to tolerate infrastructure such as groynes to
keep the fairway in place and deep enough for big ships to navigate. Equally, within limits,
the rivers are allowed to flood in carefully selected areas when peak discharges test their
capacity. An alliance of river engineers and ecologists has been increasingly successful
in mounting projects to improve the flood safety and aesthetic value of rivers, enhancing
its ‘spatial quality’. ‘Green’ river engineers have proposed massive ‘riverscape gardening’
interventions to bring controlled wilderness into regions they consider ‘ecologically uninteresting’. Natural enhancement presupposes that the area to be enhanced is impoverished
or neglected and needs developing, improving, upgrading. Often the establishment of a
natural education centre to edify the population is part of the plan.
In the 1990s, the Dutch government reduced the Public Works department, the national
flood manager, and partly devolved flood management to local and regional initiatives.
This broadened the focus from flood defence, only, to ‘integral, area-based economic development’ [49]. ‘Making Room for the River’ is a combination of river rehabilitation,
flood safety planning, regional economic development and urban regeneration along riversides. Widening the river, e.g., through dike displacement, gives it more discharge capacity
without compromising economic value of shipping. More natural embankments also take
space in what may be densely populated areas. These initiatives are enthusiastically backed
by an economic growth coalition of municipal authorities and investors keen on developing
premium locations, rediscovered as business opportunities. The cost of such exercises
can largely be borne by the proceeds from the river itself, through the sale of gravel and
sand from the riverbed excavated to deepen or widen the river, and by building attractive
houses and businesses by the water. Given the attractiveness and convenience of living and
working by the river, the ‘spatial quality’ of these developments often explicitly targeted
the kind of purchasing power municipalities like to welcome [50].
Space for the River reintroduced time-honed ‘soft’ technologies such as controlled
flooding and building on mounds (elevations), but in a top-down fashion. While participation was part of the programme design, this was often left late once the public authorities,
landowners and umbrella interest organisations had conducted complex multistakeholder
negotiations. As a consequence, those most affected by the programme quite belatedly
became aware that the interventions could bring displacement in three senses:
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a.
b.

c.

a.

Houses and farmsteads were to be relocated in both Lent on the Waal and in Overdiepse
Polder on the Meuse [51], with different levels of participatory decision making.
People will have to temporarily evacuate in a flood event in controlled flooding areas
to shave the peak discharge off flood waves. The Ooijpolder became a celebrated
case when residents realised the diverted river flow would put their homes under
water and successfully protested it [51].
Interventions on the Ijssel near the town of Kampen would put a ‘lock’ (or ‘freeze’)
on land-use planning, meaning inability to move into the area, and for those living
there to sell their houses (economic immobility).
Relocating houses

Controversy erupted at the start of the millennium over an inland dike relocation
plan at Lent, Nijmegen, by 350 m, to widen a flood-prone bottleneck in the river Waal.
The Spiegelwaal, a 10 m deep, 200 m wide canal was to be dug in the new flood plain
liberated by the dike shift [52], creating a new buffer island, Veur-Lent, on which to develop
a new suburban district. In all, 100 houses would need to be demolished to make space
for the project. In the Netherlands, ‘eminent domain’ is very rarely invoked to force
resident buyout, giving those displaced an advantageous bargaining position. Some former
residents were reported to have ‘made a killing’ out of it, so they could afford a better
house than before. However, many initially refused to budge until citizen protest ran up to
a political barrier. The city of Nijmegen had already signed agreements with the national
government, in which Nijmegen was to get compensation for its intended housing plan
in the relocation area as well as funding (EUR 90 million) for a bridge across the River
Waal to tackle congestion problems with the existing bridge [53]. Citizen pressure in the
city council led to involvement in a multistakeholder advisory group. The project was
eventually implemented in 2011–2015, but citizen discontent remains, this time against the
upmarket high-rise development planned for Veur-Lent.
b

Reinventing calamity polders as climate buffers

The ancient Dutch custom of assigning polders as ‘calamity polders’, that is, sacrificial
flood areas to buffer against flood peaks (calamity polders are low-lying areas surrounded
by dikes and situated along the rivers that can be used for emergency water storage),
had fallen out of fashion in the Netherlands in the mid-20th century with the advent of
hard river defences [51]. The Ooijpolder, a leafy polder area near the city of Nijmegen
bordering Germany, used to be such a ‘calamity polder’. In February 2000, the Public Works
Department reintroduced the Ooijpolder as a controlled flooding area for flushing [51].
In case of a riverine flood peak, the polder would be first in line to be ‘sacrificed’, and the
inhabitants of the polder would be expected to evacuate. In case of evacuation, however,
it was projected it would take 6 months to clean out and restore homes after flood damage.
However, in nonflood times, polder dwellers feared their houses would become unsaleable
or that the program would put a ‘freeze’ on new housing developments, assuming that
no one would invest in new or upgraded homes in an area designated as a sacrificial area.
A media campaign targeting local, regional, national and international (German) policy
arenas led to parliamentary questions and eventually to the shelving of the controlled
flooding designation [51].
Fast-forward to the late 2010s, history repeated itself in the Lob van Gennep area on
the river Maas in the Southern province of Limburg. This area consists of five villages
(Ven-Zelderheide, Ottersum, Plasmolen, Middelaar and Milsbeek) between the southern
towns of Gennep and Mook and was appointed as a climate buffer detention basin: the area
would be embanked by a lock dike to be opened in times of extreme high-water discharges,
20% higher than the maximum in recent history. In such an event, some 7000 people would
need to evacuate within 48 h, leaving their livestock behind, before the lock in the dike
would be opened and water would come rushing in at 300 m/s. A local protest group, Nee
tegen de vloedgolf (‘No to the floodwave’) loudly resisted the plan, resenting sacrificing their
homes to save downstream Den Bosch and Rotterdam, two important Dutch cities [54].
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Like the Ooij polder, the Lob van Gennep case raised the issue: Is a life in the east
Netherlands worth less than one in Rotterdam? Is a rural life worth less than a metropolitan
one? This question touches on people’s strong intuition that, in Orwellian terms, ‘not all
pigs are equal’. Mainport Rotterdam, a powerhouse of the Dutch economy, is located below
sea level. If the port were to flood, the logic goes, investment would halt—which is why the
national government makes sure Rotterdam is extra well protected. As a result, a Rotterdam
citizen is potentially better protected than an inland citizen. Economic logic then dictates
that the city will attract even more citizens and assets behind the dikes, so the logic is
self-reinforcing [55]. In 2020, the Gennep plan—like the Ooijpolder 15 years earlier—was
eventually shelved after a combination of loud protestations and model studies showing
the planned intervention to be ineffective [56,57].
c

Kampen: a climate hotspot

Another controversial Space for the River intervention, Ijsseldelta Zuid, made a direct
climate change argument for setting aside an area as a ‘climate buffer’ as an ecological
adaptation intervention in the Netherlands [58,59]. In 2008, a prestigious national advisory
Delta Commission identified an apparently open-ended number of ‘climate hotspots’ for
drought and flooding extremes. This climate vulnerability label put the ‘main river’ (Rhine,
Meuse, IJssel) areas into the frame. One such ‘climate set-aside’ or ‘climate buffer’, a scenic
area near the historic town of Kampen, was proposed in the gently sloping landscape of the
Ijssel delta [60]. It is a flood-prone bottleneck in the river IJssel near Kampen, a picturesque
town in the delta facing flood risk from two sides: from the river and from Lake IJssel.
Like the Ooijpolder example, such a ‘set-aside’ was feared to result in a freeze on
housing development—fostering ‘immobility’ (cf. [19]) for homeowners whose houses were
expected to become unsaleable. This time, however, it was the municipality of Kampen and
the province of Overijssel who had set their sights on this area for housing development.
Given the prospect of (temporary) displacement looming over people’s heads due to
the Space for the River projects described above, it is unsurprising that local enthusiasms
varied after all, and protests ensued. In the Kampen case, it was local authorities, themselves, siding with residents about a bypass serving as a climate buffer. It is notable that
these successful protests were driven by well-connected middle-class citizens who could
push back against what they saw as disenfranchisement over issues affecting their living
environment and, often, livelihoods. In the other cases discussed below, many affected
groups were significantly less successful.
3.2. Example 2: Reinventing Dams as Climate Buffers in Pakistan
In the 20th century, large-scale dams were emblematic of modernisation, bringing irrigation and electrification and driving food security. However, in the 1990s, these goals lost
their lustre in a cloud of corruption and global protests over social and environmental impacts. Furthermore, the work of Scudder [34] and others showed that compensation plans
for dam-displaced people rarely worked out well. For these reasons, the tripartite (public,
private, NGO) World Commission on Dams report [33] made strong recommendations on
large dams, i.e., those exceeding 15 m in height. Among these, it postulated dam-displaced
people should be consulted prior to the intervention and properly compensated.
However, since then, dams have made their comeback around the globe, in no small
measure legitimised as a green alternative to fossil fuels and as a ‘climate buffer’:
“(Dams are)... an adaptive measure regarding the impacts of climate change on water
resources, because regulated basins with large reservoir capacities are more resilient to
water resource changes, less vulnerable to climate change, and act as a storage buffer
against climate change” (emphasis in original) [61]
Climate awareness has increased the popularity of hydropower [62,63], hailed as a
dependable source of green and renewable energy and eligible for Clean Development
funding and carbon credits [64] Rather than multilateral financiers such as the World Bank
and the Asia Development Bank, the new generation of dams is often backed by regional
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and national players such as Chinese investors and development funds, as in the present
case of Pakistan.
Pakistan, one of the world’s most water-stressed countries, currently has some
150 large dams higher than 15 m. As Pakistan’s economy is highly dependent on irrigation water for food production, river disputes easily become heated national security
disputes. In Pakistan, ‘dams are seen as the best adaptation strategy to meet the challenges
of climate change’ [65]. The Diamer–Bhasha dam, a concrete dam in the wider Kashmir
region on the river Indus near the town of Chilas has been planned and repeatedly inaugurated as a hydropower-cum-irrigation project for almost 50 years [66,67] but is now
presented by the Pakistan government as a climate buffer [65]. When a crowdfunding
campaign for the biggest dam in Pakistan’s history largely failed, China stepped in to
build the 250 m Diamer–Bhasha dam, and the building contract was finally signed in 2020.
Built on a geological fault line in an active seismic zone, this project is not without its risks.
The gravity dam is supposed to bring electricity, irrigation water and jobs to Diamer,
and the government has promised to upgrade the local infrastructure. The dam project,
located in the Diamer district of Gilgit province, is set in a tribal zone in the Himalaya
valleys (and in nationally and internationally disputed territories, to boot [68]) where
people are used to migrating to lower-lying areas during the extreme winter cold. The dam
project is projected to flood 32 villages, displacing some 30,350 people, and to submerge
important Buddhist cultural and archaeological heritage [69,70]. The Pakistani government
plans to resettle the displacees into new ‘model villages’, one of which is 80 km away [71].
As a response, the Diamer–Bhasha Dam Affectees Action Committee has staged sit-ins
over the meagre compensation arrangements on offer, leading to protesters being killed by
riot police [72].
Despite the new ‘climate change adaptation’ label attached to the Diamer–Bhasha
dam project, the controversies around the displacement of already marginal communities
and the lack of participation and compensation, as well as the political repercussions,
are evocative of earlier dam constructions as part of development projects. It shows that
whether they are adaptative to climate change or developmental in their objectives does
not alter the tendency of such projects to serve vested interests [63,73].
3.3. Example 3: Climate-Proofing Jakarta
Jakarta, the capital of Indonesia, is a megacity of some 10 million inhabitants, with an
estimated 34 million in Greater Jakarta. Forty percent of the city is located below sea level,
with some areas by over 4 m. With advancing climate change, Jakarta is predicted to be
threatened by sea level rise and tidal floods, as well as by river floods due to increasing
extreme weather events. This is aggravated by the rapid subsidence of 8–25 cm per
year parts of the city experience due to groundwater overpumping [14]. Many poorer
inhabitants live in informal settlements, so-called kampung, along the coastline and rivers.
These areas tend to be affected by minor floods every rainy season, with major floods
occurring on average every five years. The kampungs were hit especially hard in 2007,
killing 76 and displacing some 600,000 Jakartans. This combination of event and trend has
given rise to many doomsday deadlines in the headlines, indicating that ‘by 2050 about
95% of North Jakarta will be submerged’ and that there are only two years left ‘to save
Jakarta’ [60,74].
As van Voorst and Hellmann [14], p. 805 argue, flood adaptation interventions can be
considered as ‘part of a long tradition of city renewal and slum eviction’, which are now
labelled ‘greening the city’. Even before the destructive 2007 flood, the World Bank had insisted Jakarta get serious about its climate policy, and Jakarta’s government had repeatedly
vowed to make the capital city clean and slum-free. The 2007 flood, however, gave a push
to various redevelopment projects seeking to improve flood safety and ‘liveability’ along
the coastline.
Most iconic among these is the Great Garuda project, which combined a new sea wall
closing the bay of Jakarta with the creation of a set of artificial islands/peninsulas planned,
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in the shape of the mythical Garuda bird, a symbol of Indonesia [66,75]. While the main task
of this intervention is to buffer Jakarta’s north coast from the Java Sea [76], the redeveloped
coastal zone would then become home to a new business district, luxury apartments and
hotels. While keeping sea floods out, the sea wall is designed to create lagoons to serve as
drainage reservoirs to buffer the outflow of the 13 rivers that flow through Jakarta, creating
a freshwater reservoir—despite warnings that the heavily polluted river effluent would
only create a cesspit. Massive pumps are to transfer water from the lagoons to the bay.
The sea wall and artificial islands simultaneously create a huge new urban quarter on
reclaimed land.
The Great Garuda island project was eventually significantly scaled down in 2018
by the incoming governor of Jakarta in light of its excessive 40 billion dollar estimated
cost [77] and failures to adhere to procedural requirements; only the Giant Sea Wall project
(now renamed as ‘outer sea dike’) and the construction of some smaller islets close to the
coastline was continued [78–80].
Despite the later changes to the coastal development plan, many kampung dwellers
were already displaced to make space for the flood infrastructure [25,60,81]. The Socially
Inclusive Climate Adaptation for Urban Revitalization Project (2012–2017) aimed to ‘relocate close to 400,000 squatters from riverbanks and nearby reservoirs’ within, at the behest
of the former governor, ‘a humanized and participative process’ [82]. Those in possession
of legally recognized housing titles were moved to social housing facilities far away from
the coast line [12]; many others without such documentation had to leave without compensation. This displacement deprived people of marginal and informal economic activities
such as fishing, seafood harvesting and processing of their livelihoods and necessary social
networks [78,80,83,84]. In 2016, for example, fishermen rallied in front of the district council
building to protest their eviction and relocation to the Thousand Islands regency. As one
female protester, who had gone through earlier forced relocation, said, ‘I am not an animal
that can be kicked out whenever they like’ [85].
While this quote illustrates that the eviction of kampung dwellers is not unusual in
Jakarta, in this case, it is the argument of climate risk, notably flood risk management,
that was advanced to legitimize these actions, rather than urban development. Zero risk,
however, is not necessarily a priority for everyone exposed to it, and people may have rather
different understandings of (climate) risks (cf. [40]). ‘(F)or poor families living on river
banks in the city center (and coastal areas) the floods also constitute a necessary condition
to create a viable livelihood. (...) For the families living in these areas there is a constant
‘trade-off’ between safety and risk taking with the purpose to create a living’ [83], p. 468.
Many project-affected people consider evictions and displacement, rather than floods, as the
main risk, as they separate them from necessary social networks offering informal work
opportunities as well as social support [14,83,84]. As a consequence, the project has come
in for harsh criticism [75,84] for falling short of both environmental and social procedural
standards and for largely playing out on the backs of those already most disadvantaged.
4. Discussion
Climate buffers generate enthusiasm as green climate adaptation interventions but
certainly also as green development projects. We have drawn attention to the direct and
indirect displacement effects of climate interventions, ostensibly justified by a climate
imperative, but with a strong development drive as its flywheel. These interventions aim
at developing or upgrading a ‘neglected area’ for middle-class living and leisure in the
Netherlands and Indonesia and boosting national agricultural and industrial development
in Pakistan. The anticipated economic (and political) gains from land development can
offset the steep cost of environmental projects such that it is not always entirely clear which
drives which in ‘climate buffer’ projects. The construction of such buffer projects may
not only reap adverse (and potentially self-defeating) environmental, economic and social
impacts but also temporary or permanent displacement of some populations, as this article
has highlighted.
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We have seen how climate adaptation interventions can significantly enhance local
vulnerabilities by impeding livelihoods or vital socioeconomic networks [13]. Adaptation
project-induced movement can introduce new vulnerabilities, whether immediately uprooting people, expecting them to evacuate in the future, reducing the value of their assets
by ‘freezing’ investment or pushing them out due to ‘green gentrification’.
We may expect stakeholders to be willing to forego certain security aspects if they
believe this is equitable, that is, proportional to the sacrifices made. Moreover, as in
development projects, life is supposed to improve for many over time after the intervention,
especially if their area is nicer and safer and compensation is well taken care of. Middleclass stakeholders in the Netherlands may be well aware that their livelihoods would
temporarily worsen due to the intervention before getting better afterwards. However,
even if they agree to the project, poorer stakeholders cannot ‘buffer’ economically for that
long if compensation is uncertain or even absent [86].
Governments have claimed to look for more ‘socially inclusive’ infrastructural responses to climate change, but when, from the perspective of those most affected, such allegedly more inclusive interventions turn out to have similarly dire consequences as less
inclusive interventions, officials can expect to encounter resistance from those expected to
sacrifice for the greater good. We are not claiming that nobody should move anywhere.
Some kampung dwellers in Jakarta may have expressed a strong desire for the government
to take them to safer spaces rather than be flooded every two years. In some Space for the
River cases the Netherlands, some will have welcomed the compensation ‘deal’ they were
offered. Others living in areas, however, slated for controlled flooding resisted, and their
mobilisation managed to get plans shelved or the terms of relocation modified to their
advantage [87]. The protagonists in the other two case study sites were not as successful.
Thousands of kampung dwellers in North Jakarta lacked official housing permits and were
summarily evacuated and displaced without compensation in preparation for the sea wall
construction, despite protests and critique of the project and its eventual downscaling.
In Pakistan, displaced citizens in dam-affected areas (so far unsuccessfully) protested what
they considered woefully inadequate compensation offered for their displacement.
The scope to influence climate buffer project decisions proved markedly different.
In the Dutch cases, local resistance indeed eroded the legitimacy of the project’s rationale
and led to various degrees of retreat—from modification to shelving of the project. In Indonesia, while ostensibly participatory, the Garuda island project was, for all practical
purposes, scaled down as a top-down budget decision by the new governor of Jakarta,
and the remaining sea wall project has become a cautionary tale for similar endeavours that
are already ongoing, such as the New Manila Land reclamation and port reconstruction
project in the Philippines. The Pakistan dam will likely forge ahead despite protests and
critique of its potential usefulness.
In The Economist’s ranking [88,89], the Netherlands is a ‘full democracy’ (#10 in 2020),
Indonesia is a ‘flawed democracy’ (#65) and Pakistan is a ‘hybrid regime’ (#105); on Transparency International’s Corruption Perception Index 2020 [90], the Netherlands ranked
#8, Indonesia #103 and Pakistan #124. Despite its better ranking on indices such as The
Economist’s democracy index and Transparency International’s corruption perception index
climate and development absolutes have, so far, not managed to cement a legitimising case
of necessity (nut en noodzaak) in liberal democratic Netherlands, and middle-class resistance
could carry the day, whereas in less liberal democratic systems, community resistance has,
so far, often proved futile, missing out on the ‘social justice ideal of equal and fair access to
rights, resources, and opportunities that reduce people’s vulnerability’ [26], p. 4.
These tensions are by no means inevitable. The principles for fairness in projectinduced displacement are well established [91]. For example, the World Commission on
Dams guidelines [33] stipulate that consultation and compensation of affected communities
are of the essence. The issue is that these long-established guidelines are often not well
respected, and the urgency characterizing climate adaptation debates might be considered
by some as a justification for flouting them. We do not necessarily need new rules; rather,
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we recommend the proper implementation of the compensation and consultation principles
that are already there but in too many cases seem to be a ‘dead letter’ in practice.
Particularly regarding the latter, many scholars have long argued that in climate
change issues, ‘any thoughtful answer must weigh conflicting interests among different
people’ [16]. It seems imperative to take heed when the key target audience of (climate)
security speech resists such framing. As we have shown in this article, this often happens
with climate adaptation interventions ‘set in a top-down manner by relatively privileged
groups rather than being framed by the intended beneficiaries’ [11], p. 3. This is particularly
relevant where those most affected are already among the most marginalized groups,
for their lack of housing titles, their minority status or other long-established sociocultural,
economic or political factors.
We have considered from a climate justice perspective to what extent it can be considered ‘fair’ for a certain group of people to be asked, told or implied to make sacrifices,
temporarily or permanently, for the sake of stakeholders in other locations or, indeed, future
generations. Ethics, to be sure, are contextual and never black and white [92], but a clearer
focus on the risk perceptions of project-impacted groups and the distribution between
stakeholders of power to influence the potential distributive effects of climate adaptation
projects in terms of displacement should inform future infrastructural ‘climate buffer’
projects to avoid steamrolled infrastructure (process) and human suffering (outcome).
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