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Glossary

Adaptation strategy: Behavioural responses to environmental change (here, in situ ad-
aptation and migration) that, if successful, reduce exposure and/or vulnerability.

Adaptive capacity: “The ability of systems, institutions, humans and other organisms to
adjust to potential damage, to take advantage of opportunities, or to respond to
consequences.” (IPCC 2014).

Climate variability: Variations in the mean and other statistics (standard deviations,
occurrence of extremes, etc.) of the climate on all spatial and temporal scales be-
yond of that of individual weather events (IPCC 2014).

Exposure: “The presence of people, livelihoods, species or ecosystems, environmental
functions, services, and resources, infrastructure, or economic, social, or cultural assets
in places and settings that could be adversely affected” (IPCC 2014).

Habitability: For the purposes of the project, habitability is defined as the (perceived)
capacity/capability of a socio-ecological system to sustain and support the lives and
livelihoods of its constituent population(s). Simply put, is the socio-ecological system
(perceived to be) liveable/ suitable to live in and does it offer opportunities to earn a
living and lead a dignified life. Importantly, the concept involves a subjectivity ele-
ment: the same place can be considered as uninhabitable by someone but perfectly
inhabitable by someone else.

Human mobility: “Population mobility [in the context of environmental change] is
probably best viewed as being arranged along a continuum ranging from totally vol-
untary migration [...] to totally forced migration” (Hugo 1996: 107, Melde 2014). Its
growing usage is likely also a reflection of increased awareness among researchers of
the linkages between environmental events and people being unable or unwilling to
move as a response (‘immobility’) (Flavell, 2020a)’.

Migration: “The movement of a person or a group of persons, either across an inter-
natfional border, or within a state. It is a population movement, encompassing any
kind of movement of people, whatever its length, composition and causes; it includes
migration of refugees, displaced persons, economic migrants, and persons moving for
other purposes, including family reunification™ (IOM, 2011:62-63).

Social-ecological system (SES): Interaction of two equally important subsystems: nat-
ural (biophysical and resource environment) and human (life and livelihoods) subsys-
tems [adapted from Colding and Barthel (2019)]. SES can further be broken down into
sub-systems such as governance system, resource system and the climate system in
which interactions between climate change and human mobility play out (see Adger
et al. 2022).

1 See also footnote page 7

5
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Social tipping point: Point within a SES (that could belong either to the social or eco-
logical subsystem, or to the interaction of both) at which a small quantitative change
(here, on expected loss) triggers a nonlinear change in the social component of the
SES (here, on out-migration rates) that reflects a qualitative change in the state of the
SES [adapted from Milkoreit et al. (2018) and McLeman (2018)].

SPEED conditions: Social, political, environmental, economic and demographic con-
ditions. SPEED conditions refer to a number of variables that can be attributed to dif-
ferent interrelated systems - in particular, social, economic and political system, gov-
ernance system, resource system, and related ecosystems - that are components of
a broader social-ecological system (SES) (see Adger et al. 2022). For the sake of sim-
plicity, they are grouped here under the umbrella term “social, political, environmen-
tal, economic, demographic conditions”; even though the list could arguably be ex-
tended to further include “legal”, “technological” and other conditions that affect
the expected wellbeing in areas of origin and destination.

Vulnerability: “The propensity or predisposition to be adversely affected. Vulnerability
encompasses a variety of concepts and elements including sensitivity or susceptibility
to harm and lack of capacity to cope and adapt” (IPCC 2014).
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Scope of the paper

This paper presents a conceptual model of climate change and human mobility? in-
teractions. The model is meant to guide a scenario planning exercise with stakehold-
ers and decision makers as part of the HABITABLE project. It builds mostly on a review
of relevant literature and qualitative assumptions based on expert elicitation that are
elaborated in the remaining text. Its purpose is to determine central variables and
dimensions along which scenarios on climate change and human mobility will be de-
veloped in the next stage of the HABITABLE project (see box at the end of this section).

Scenarios in HABITABLE

The HABITABLE project is using a variety of approaches and methodologies to gain a
better understanding of how changes in the climate and environment are triggering
social changes, and in particular how they are influencing how people perceive the
“habitability” of where they live and thus patterns of migration and displacement.

The scenario planning exercise conducted in HABITABLE complements other work in
the project in that it conceptualises the inherent uncertainty of future climate-migra-
tion dynamics and the social, ecological, economic, political and other factors that
shape them, including subjective perceptions of (in)habitability?. The goal is not to
predict the future or discuss the probability of specific events, but rather to envision
different plausible possibilities in order to facilitate strategic planning and adaptation.
The exercise aims to produce intuitive narratives that will make it easier to engage
non-expert audiences.

Scenarios depict situations that could possibly happen and offer multiple plausible
visions of the future. They are a useful decision support tool in the face of uncertain
social and ecological conditions. Scenarios offer a chance to scan the horizon for
potential future challenges and start preparing for them. Going through this exercise,
decision-makers are better equipped to face uncertain conditions and opft for robust
adaptation options and “no regrets” measures that can perform under different sce-
narios. Furthermore, scenarios stimulate creative thinking and help overcome precon-
ceived ideas about the future and rigid narratives that act as obstacles to forward-
looking policymaking and societal transformation.

Scenarios assume that the future is inherently complex and unknowable. Rather than
seeking to assess the probability of future events, scenarios illustrate alternative possi-
bilities and invite flexibility and the consideration of a greater range of options to
adapt (see Bressan et al. 2019:12f). They are thus complementary to predictive meth-
ods based on the analysis of historical patterns and extrapolation of past trends, which
have only limited room for considering different future trajectories. It is an approach
that is considered particularly valuable when seeking to prepare for the uncertain

2n this report, the terms “human mobility” and “migration” are largely used interchangeably, although
human mobility may be considered a broader ferm. Its use has increased in the field of migration studies
in recent years due to it being “"a more politically neutral ‘umbrella term’ to describe all forms of
movement relating to environmental factors (voluntary migration, displacement, planned relocation)”
and "an increased awareness among researchers of the linkages between environmental events and
people being unable or unwiling to move as a response (‘immobility’).” (Flavell et al. 2020a). See the
glossary on page 5 for an explanation of the key terms used in this report.

3See glossary on page 5 for further explanation of these terms.
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consequences of the unprecedented changes in the climate and the social, eco-
nomic, ecological, etc. systems it is connected to.

Conceptual model as a building block for scenario development

Scenario planning can roughly be divided in two phases: in the first phase the scenar-
ios are created; in the second phase the scenarios are used to engage stakeholders
and decision-makers and facilitate strategic planning with regard to the opportunities
and challenges present in the scenarios. In HABITABLE, the first phase - the scenario
development - is again divided into two steps: the first step considers possible cause-
effect relations between climate change, human mobility, and relevant intervening
and moderating variables (for example, variables that strengthen or attenuate the
effect of one variable on another) within the climate-mobility nexus. This step also in-
volves identifying key social, demographic, economic and other conditions that will
shape future climate-migration interactions. The second step is about projecting these
conditions for different scenarios, each characterised by different scope conditions
and hence climate-mobility interactions.

The conceptual model presented in this paper addresses the first of the two steps of
scenario development. In particular, it captures key causal pathways and conditions
that moderate the relationship between slow and sudden-onset climate events, hu-
man mobility, and climate change adaptation. This involves a reflection on what so-
cio-economic, environmental, demographic, and other conditions matter most in
shaping and constraining future climate-mobility interactions. These findings comple-
ment other work being undertaken in the HABITABLE project, for example in work
package 1, which studies how climate change is affecting social-ecological systems,
social tipping points and out-migration rates (Adger et al. 2022).

Research design and structure of the paper

The paper builds on a comprehensive review of the literature, as well as 20 interviews
and two workshops with some 50 experts and practitioners from the fields of climate
change impact research, human mobility, asylum and integration policies, climate
change adaptation and disaster risk reduction, combining expertise on different ge-
ographical areas and facets of the climate-mobility nexus.* The pool of experts in-
cluded colleagues from other work packages within the HABITABLE project, to ensure
the integration of preliminary results from their work into ours, and from beyond HABIT-
ABLE to provide an outside perspective. Involving these experts was important to en-
sure the validity and consistency of the conceptual model and its practical rele-
vance.

Our research allowed us to narrow down a limited number of key sudden and slow-
onset hazards, as well as modes of human mobility frequently emphasised by re-
searchers and practitioners in the context of climate change and mobility (see also
Quiggin et al. 2021, Birkmann et al. 2022, Cattaneo et al. 2019, Rigaud et al. 2018).
Furthermore, engagement with the experts and the literature allowed us to identify
and emphasise a number of social, cultural, economic, political, legal, technical, en-
vironmental, demographic and behavioural variables that shape present and future
climate-migration interactions.

4 See Table 3 in Annex Il for some summary statistics on gender, regional background, type of
organisation, and field of expertise of consulted experts.
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The first section of this paper infroduces the main elements of a conceptual model of
climate-mobility interactions. Key moderating variables of the model such as exposure
and vulnerability to climate change, adaptive capacity, and constraints to mobility
are then discussed in more detail in sections two and three.

Scope of the HABITABLE scenarios
HABITABLE will produce two distinct sets of scenario narratives:

e Slow-onset: This set will consider possible interactions between future slow-onset cli-
matic pressures, as well as long-ferm frends in climate variability, and migration. The
scenarios will have a time horizon of roughly 25 years info the future.

e Sudden-onset: This set will focus on displacements in connection with possible fu-
ture sudden-onset climatic shocks. The scenarios will have a time horizon of roughly
3-5 years.

As a consideration of all possible combinations of types of climate events and modes of
mobility is beyond the scope of this project, we concentrate here on most likely and most
diverse combinations that are also of particular relevance to European stakeholders and
their international partners. The scenario narratives will consider both push and pull factors,
thereby differentiating between sending and receiving areas, as well as between different
effects of migration.
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Conceptual model

This section presents a conceptual model of climate change and human mobility in-
teractions (see Figure 1). At the core of the model, mobility decisions are influenced
by people’s perceptions of habitability, in other words their expectations of safety,
wellbeing, and prospects to earn a living and lead a dignified life in their area of origin
(AQ) or in potential destination area (DA). This includes the extent to which people
expect to lose or to gain by moving, which may differ both according to their resili-
ence to the risks they face or to the size of these expected losses or gains (Adger et
al. 2022). Large differences between these expectations are then likely to affect mo-
bility decisions, i.e. people will be motivated to move to a place when they expect to
encounter far better opportunities and living conditions there (Flavell et al. 2020b, see
also Rigaud et al. 2018) or, conversely, they will be motivated to stay if they expect to
lose more by leaving than by staying.

Opportunity

& constraints

to mobility

(macro)
Access & . Access &
exposure exposure
SPEE.D Expectled Mobility Expect.ed SPEE.D
conditions _ wellbeing = wellbeing _  conditions
AO AO decision DA DA

Perceptions Perceptions
— Indiv. — =1

capabilities

(micro)

Figure 1: Mobility motivations and opportunities at the core of the model

These expectations are partly shaped by the social, political, environmental, eco-
nomic, demographic (SPEED) conditions in these places that raise or lower the pro-
spects of wellbeing for potential migrants. For example, access to education and
other services, political freedoms, favourable soil conditions for agriculture, and other
opportunities might act as incentives to move to a different place, while political ten-
sions, violence, and food insecurity might motivate people to leave or avoid certain
places (see Black et al. 2011, Siddiqui et al. 2020, Walelign et al. 2021).5

Importantly, expectations of wellbeing and perceptions of risk are also shaped by
people’s level of access and exposure to opportunities and challenges tied to SPEED
conditions - for example, people might have different access to resources depending

5 SPEED conditions, as defined in our conceptual model relate to a number of variables that can be
attributed to different interrelated systems (social, economic, governance and other system) that are
components of a broader social-ecological system (SES) (see Adger et al. 2022). For the sake of simplicity
and given our model’s emphasis on moderating variables (see following figures), they are grouped here
under an umbrella term (see also the glossary on page 5 for a definition).
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on age, gender, ethnicity and other individual and group characteristic, which can
also increase or decrease their tolerance or resilience to relevant risks or the way in
which they are able to benefit from (economic) opportunities(Cundill et al. 2021, Birk-
mann et al. 2022, Hunter et al. 2021, Hunter et al. 2017). Importantly, mobility decisions
will also be affected by individual or collectively shared perceptions and assumptions
about SPEED conditions in areas of origin and destination (see Sakdapolrak & Sterly
2020, TransRe 2018, Adger et al. 2022).

Next to motivations for mobility, obstacles and opportunities are also important to con-
sider. We can define individual capacities to move in relation to a person’s means
and access to resources (e.g. natural, financial, human, social, and political capital),
as well as to their status and opportunities in society. For instance, research shows that
it is generally easier for wealthier, better educated, and younger people to success-
fully relocate and live elsewhere (Bohra-Mishra et al. 2016, Rigaud et al. 2018, Vigil Diaz
Telenti 2019, Speelman 2021, Stojanov et al. 2021, Gemenne et al. 2017, Nawrotzki &
DeWaard 2018). Likewise, we can define mobility opportunities and constraints in a
person’s social, economic, political, physical, etc. environment. For instance, di-
asporic support networks can facilitate mobility (Kaczan & Orgill-Meyer 2019, Ghar-
baoui & Blocher 2017, Groth et al. 2020, Nawrotzki & DeWaard 2018); and legal re-
quirements for migrants entering, staying, and working in the destination area can limit
or enhance mobility opportunities (Majidi et al. 2020, Yates et al. 2021).

Effects of climate change on mobility

There are different ways in which climate change and concomitant sudden or slow-
onset climatic hazards can affect other variables in the model and therefore human
mobility (see Figure 2). On the one hand, climatic changes and pressures can disrupt
and deteriorate SPEED conditions in areas of origin and thus create incentives to
leave. In this sense, climate change can be considered a push factor for mobility. Both
sudden and slow-onset events can lead to economic losses, such as crop yield losses,
and resulting livelihood risks for households depending on climate-sensitive activities
(Birkmann et al. 2022, Afifi et al. 2016, Bohra-Mishra et al. 2017, Mastrorillo et al. 2016,
Funke et al. 2020).

On the other hand, impacts of climate change, for example on individual assets and
economic conditions in areas of origin, can just as well undermine individual capabil-
ities to move and create incentives to stay in place, for example to support commu-
nity members and relatives adversely affected by climate change (see Borderon et
al. 2019, Cundill et al. 2021, Kaczan & Orgill-Meyer 2019). Similarly, climate impacts
can destroy relevant infrastructure and make some places inaccessible (Rigaud et al.
2018). Climate-related disasters can also take social and political resources away from
supporting migrants, processing visa demands, etc., which then creates additional
constraints to mobility. Thus, the effects of climate change can undermine the ability
of people to move and in some cases even trap them in at-risk situations (Hunter et
al. 2021, Cundill et al. 2021, Zickgraf 2021).

Lastly, positive effects of climate change can increase the attractiveness of potential
destination areas, for example by creating more favourable conditions for certain
crops and economic activities, and can thus act as a pull factor for mobility.
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(trap)
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Figure 2: Effects of climate change on motivations and opportunities to move

Importantly, climate change impacts on SPEED conditions and mobility opportunities
are moderated by the level of exposure and vulnerability of individuals, communities
and societies to the effects of climate change. For example, people and communities
relying heavily on climate-sensitive livelihoods such as agriculture or pastoralism are
much more likely to be adversely affected by sudden and slow-onset climatic events
(see Black 2011, Cattaneo et al. 2019, Codjoe & Atiglo 2020, Hoffmann et al. 2020,
Parsons & Nielsen 2020). Similarly, faulty early warning systems, and poor access to or
low trust in climate information increase the vulnerability of people to adverse climatic
events (see Ayeb-Karlsson et al. 2019), while people in low-lying settlements are much
more susceptible to be hit by coastal and flash floods (see Birkmann et al. 2022).

For simplicity, the moderating influence of climate exposure and sensitivity on the ef-
fects of climate change on SPEED conditions in destination areas is left out at this point.
Likewise, connections between climate change exposure and vulnerability and more
general SPEED conditions in areas of origin and destination are not explicitly modelled,
even though they are likely to be correlated in practice.
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Cumulative effects of climate change and adaptive capacity

Over time, exposure and vulnerability to the effects of climate change are affected
by the ability of people, communities, and societies at large to adapt (see Figure 3).
Depending on the local context and climate impact, adaptation in situ options range
from shifting to new crops (Birkmnann et al. 2022), installing irrigation systems and build-
ing protective infrastructure against climate hazards (Adger et al. 2021) to shifting
away from subsistence agriculture to less-climate sensitive economic activities (Van
Praag et al. 2021b). Factors such as access to different forms of capital, government
support, adaptation knowledge or cultural norms can influence in situ adaptation op-
portunities (Afifi et al. 2015, Ayeb-Karlsson et al. 2019, Boas et al. 2019, Birkmann et al.
2022, Nielsen 2019). Further conditions that facilitate (or impede) climate adaptation
in situ or through mobility are discussed in greater detail in following chapters.

(trap)
Exposure & —
e » | Vulnerability l
' AO
Opportunity
& constraints
EE to mobility
(macro)
(CU mu |) Access & Access &
exposure i exposure
SPEED : Expected Mobility Expected 5 SPEED
conditions _° _  wellbeing o wellbeing _ : = conditions
AO AO decision DA ; DA
Adaptive Exposure & T . T . T
capacity ____ Vulnerability RercREe Perceptions
AO AO cC . Indiv. CC
— — capabilities
' (pUSh) (micro) (pU”)
ae Exposure &
Vulnerability -
(cumul) indiv.
A
1 (trap)
Adaptive —
capacity
indiv

Figure 3: Cumulative impacts and adaptation to climate change

Furthermore, climate change impacts have a cumulative effect, in the sense that they
erode people’s ability fo cope with and adapt to subsequent impacts (see Figure 3).
Repeated drought events in Sub-Saharan Africa have been shown to exhaust the co-
pacities of rural households, rendering even long-held successful coping and adap-
tation strategies obsolete. As drought frequency and severity increase, households
lose their ability o respond with low-cost and easily reversible strategies and are pro-
gressively forced into strategies that entail more costs, for example selling key produc-
tive assets like farmland and breeding livestock (von Uexkull 2014:18). Likewise, slow
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onset hazards like sea-level rise and progressive coastal erosion and inundation have
been shown to increase the exposure and vulnerability of coastal communities to sud-
den-onset hazards like storm surges and flooding (e.g. see Flavell et al. 2020b).

Importantly, the accumulation of successive shocks and changes can lead to a fip-
ping point, where even a comparably small disruption in environmental or social con-
ditions — occasioned for example by a comparably minor drought or by a small
change in one of the SPEED conditions — can have a comparably large effect on the
other variables of the conceptual model (see also Adger et al. 2022). Considering a
number of possible feedback effects in our model (discussed in more detail in the next
subsection), the effect of such a tipping element could even have more wide-ranging
consequences for several variables in our model, as the disruption could affect SPEED
conditions, migration opportunities, climate vulnerability, and adaptive capacities,
and hence lead to a chain reaction and reconfiguration of opportunities, constraints,
incentives and perceptions. On the other hand, adaptation strategies that strengthen
people’s long-term resilience to such shocks have the potential to delay or even pre-
vent such tipping points (Adger et al. 2022), as discussed in more detail in the next
chapter.

Feedback effects

The conceptual model includes a number of possible feedback effects of mobility on
different model components (see Figure 4). First, mobility can alter SPEED conditions
both in areas of origin and destination. For example, out migration can reduce the
workforce and productivity with negative repercussions on communities and busi-
nesses in areas of origin, as it is usually the younger and better educated who leave
(Stojanov et al. 2021, Gemenne & Blocher 2017, TransRe 2018, Bachmann et al. 2019).

(ee
(trap)
» Exposure & — Speed
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Vulnerability l (> conditions
AO
o - Feedback —
& constraints
cc to( ::;:l)w effe cts Access &
(cumul) Access & Access & ~ ™ exposure
exposure l exposure _—
- - Mobility J
SPEED Expected Mobility Expected SPEED Exposure &
conditions - _  wellbeing oo wellbeing _ ' conditions — — Vulnerability
A0 AO decision DA DA
Adaptive Exq
posure & g
capacity ., Vulnerability T PeyCopeRi T Perceptions T s Adapn.ve
AO A0 cC o s = cC capacity
—— — capabilities Ty
' (push) (micro) (pull)
— — Opportunity
&
cC Exposurgl& T [ constraints
y bili
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A
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Adaptive — i,
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Figure 4: Feedback effects of mobility on different components of the model
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On the other hand, migrants often bring new knowledge and skills with them or open
new businesses that stimulate the economy of destination areas (see Cattaneo et al.
2019, Gemenne & Blocher 2017). Meanwhile, migrants might be confronted with xen-
ophobic aftitudes and anti-migrant sentiment which might increase social polarisation
in destination areas (Stojanov et al. 2021, Lujala e al. 2020, Rigaud et al. 2018, Crawley
et al. 2019).

Second, mobility can have an effect on cultural norms and affect patterns of social
inequality and access fo resources. For example, Gavonel et al. (2021) describe how
traditional gender roles evolve in different places: as more women migrate to work in
the garment industry and other sectors, men left behind abandon traditional gen-
dered division of labour and engage in housework. It has also been argued that re-
mittances, while facilitating climate adaptation in many cases, can also exacerbate
social inequalities in communities of origin (see Gemenne & Blocher 2017, TransRe
2018). Meanwhile, mobility experiences affect and shape people’s perceptions and
assumptions with regard to prospective living conditions, opportunities, and risks in ar-
eas of origin and destination (see Sakdapolrak & Sterly 2020).

Third, mobility could, under certain circumstances, leave migrants more exposed and
vulnerable to the effects of climate change. For example, migrants moving to informall
urban settlements might find themselves more exposed to flooding and coastal haz-
ards or landslides (Stojanov et al. 2021). Migrants might also have a lower socio-eco-
nomic status than other residents of destination areas and lack access to employment
and adequate living conditions, making them more vulnerable to the adverse effects
of climate change (Vigil Diaz-Telenti 2019, Gemenne & Blocher 2017, Stojanov et al.
2021). Furthermore, remittances sent back by migrants can, in some cases, create
“perverse incentives” to stay in at risk-areas (Rigaud et al. 2018) or intensify unsustain-
able and maladaptive practices that increase vulnerability (see Bachmann et al.
2019, Vinke et al. 2020, Cundill et al. 2021).

Fourth, mobility can affect adaptive capacities in areas of origin and destination. Both
financial and social remittances such as new skills and adaptation knowledge shared
by migrants can increase adaptive capacity in the area of origin. For example, finan-
cial remittances can help to buffer climatic shocks or accumulate savings, which can
be used for strategic investments. Migrants can also encourage the adoption of
adaptive agricultural and business practices, such as shifting to new crops and breeds
of livestock (TransRe 2018). Similarly, migrants can lobby for political support to their
country or community of origin, as seen for example after typhoon Haiyan, when the
Filipino diaspora in the United States lobbied for the Philippines to be granted tempo-
rary protection status (Gemenne & Blocher 2017). There is in fact a growing literature
that considers mobility as a strategy to adapt to adverse climatic conditions (see Ge-
menne & Blocher 2017, Borderon et al. 2019, Majidi et al. 2020, UNEP et al. 2020, Van
Praag et al. 2021a, 2021b). But climate-related mobility can also have maladaptive
outcomes when migrants find themselves in more vulnerable situations ex post (see
previous paragraph).

Lastly, acquired resources and knowledge, as well as social networks and support
structures established through mobility experiences can create opportunities and
lower the costs of mobility for subsequent migrants (Van Praag et al. 2021b, Groth et
al. 2020, Nawrotzki & DeWaard 2018). For instance, cross-border migration between
Mexico and the US is facilitated by existing migration routes (Kaczan & Orgill-Meyer
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2019). Likewise, migrant communities from Pacific islands in Fiji, New Zealand and the
US often assist relatives with the migration process (Yates et al. 2021).

Considering distinct climate hazards and modes of mobility

Different types of climate hazards will sometimes not only produce distinct effects on
SPEED conditions but might also interact in different ways with other model compo-
nents like exposure and vulnerability, adaptive capacity, or constraints to mobility. For
example, it is commonly accepted that slow-onset hazards (e.g. sea-level rise) and
events with longer lead periods (e.g. drought) leave people more time to adapt than
sudden-onset events like storms and floods (see Cattaneo et al. 2019). Similarly, floods
and landslides can create different constraints to mobility - for example, by blocking
roads and leaving certain areas inaccessible - than for example droughts, which
might more progressively erode people’s ability to afford migration (Rigaud et al.
2018). Meanwhile, socio-economic, demographic, technological and other factors
that determine exposure and vulnerability to climate hazards for rural livelihoods and
food security will only partly overlap with those that moderate climate hazards for
health, physical assets, built infrastructure, or ecosystems. Different specifications of
the conceptual model might thus be necessary to accommodate distinct types of
climate hazards.

A similar argument can be made for different modes of mobility, which can be distin-
guished along different dimensions, such as space, time, and agency (see Figure 5).
For example, different moderating variables might be relevant when it comes to
forced vs more voluntary¢, precipitated vs. more carefully planned, temporary vs.
more permanent, infernal vs. international, or rural vs. urban forms of migration (see
Cattaneo et al. 2019, Kaczan & Orgil-Meyer 2019). These distinctions and their impli-
cations for the conceptual model will be further discussed in the following two sec-
tions.

5 The terms used here do not imply a strict dichotomy. Different forms of mobility rather exist along a
confinuum between poles like “forced” and “voluntary”, “temporary” and “permanent”, etc.
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Figure 5: Dimensions of human mobility. Own creation based on results of expert inter-
views and workshop discussions. These non-competing and often interacting dimen-
sions provide a starting point from which moderating variables either are influencing

mobility types or within these dimensions influence mobility outcomes.
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Climate vulnerability and adaptation in situ

Climate vulnerability and the ability of people to prepare for and adapt to the ad-
verse effects of climate change are cenfral elements of our conceptual model. To-
gether, they determine to what extent climatic hazards can affect people’s wellbeing
or mobility opportunities and will ultimately influence their perception of risks and hab-
itability and thus their mobility decisions in connection with slow and sudden-onset
climatic events. Climate vulnerability and adaptive capacity are in turn determined
by a range of social, political, economic, technological, legal, and behavioural fac-
tors, or moderating variables that are discussed in more detail in this section.

Table 1 presents an initial overview of moderating variables that influence climate
vulnerability and capacity for adaptation in situ. The table shows the moderating var-
iables that featured most prominently in our literature review, expert interviews, and
workshop discussions. As such, it is not an exhaustive list of all possible variables, but
rather makes an informed selection of the most important variables to consider later
during the further development of our scenarios. They are segmented into six over-
arching categories: social; political; economic; information, knowledge, and technol-
ogy; legal; and collective attitudes and beliefs”. This selection of variables focuses
mostly on meso and macro-level conditions (e.g. markets, legal and policy frame-
works) that shape people’s scope for adaptive action and usually are the level at
which political interventions are designed.

We can add to these a range of individual-level characteristics (e.g. age, gender)
that also determine people’s ability to adapt to changing climatic conditions (Birk-
mann et al. 2022, Smith et al. 2017). Importantly, these micro-level variables will deter-
mine to what extent the variables in Table 1 will have an influence on a person’s vul-
nerability and ability to adapt. Intersecting characteristics like gender, age, disabili-
ties, ethnicity, education or class all have an important influence on a person’s posi-
tion in society, community and household, determining their influence and decision-
making power in these different spheres and their rights in important areas with rele-
vance to climate change adaptation, such as land ownership or political participa-
tion. For example, numerous studies have made the case that gender (norms) and
age are major factors shaping livelihood opportunities and adaptation options
(Thompson-Hall et al. 2016, Erwin et al. 2021, Treichel 2020).

7 This is only one way of sorting potential moderating variables. Other authors, for example, have drawn
further distinctions, sorting variables according to macro-, meso-, and micro-level influences (e.g. Black
et al. 2011; Rigaud et al. 2018).
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Table 1. Key moderating variables for vulnerability and adaptative capacity in-situ

Category Moderating variable Effect of moderating variable on climate vulnerability and capacity for adaptation

Social Strength and inclusivity

Particularly in countries that have a limited social safety net, the presence of strong community bonds
of social networks and social networks has been shown to play an important role in organising social protections and
leveraging resources for vulnerable people and groups (Birkmann et al. 2022).
e A person or household is more likely to adapft in situ if their social network is concentrated in the AO
(area of origin) (Maijidi 2017).

Social cohesion, inclu- e AOs with a strong sense of community and solidarity are more likely to have developed community-
sion and solidarity based support mechanisms that can increase adaptive capacity (McNamara and Buggy 2017) and
disaster preparedness (Ngin et al. 2021).
e Social groups that are historically marginalised are more vulnerable and less likely fo be able to adapt
to the adverse effect of climate change (Birkmann et al. 2022).
e Cohesive societies are also more likely to overcome potential conflicts in the wake of climate shocks.

Political Public support/aid e Individual and societal capacities to cope and adapt depend on the extent to which governmental
and national institutions choose or are able to offer support to people af risk.

e Public support from the government or infernational aid can increase the resources available to com-
munities and households for adaptation (Cattaneo et al. 2019).

e Climate change adaptation and conventional development strategies must be harmonised to pre-
vent maladaptation (Birkmann et al. 2022).

e The ability of governments and civil society organisations to offer support will also be affected by the
stability/fragility of the political environment (Black 2011), government spending, levels of corrupfion
and public accountability, as well as the overall effectiveness and inclusivity of public institutions
(Rigaud et al. 2018, Birkmann et al. 2022).

Access to social services | e  Insufficient access to basic services and social safety nets increase the likelihood that people will dis-
proporfionately suffer from climate change impacts, making adaptatfion harder (Birkmann et al.
2022).
e Inequality in access aggravates this further. In cases where certain groups do not have the same
access to basic services, this can increase their vulnerability and potentially lead to grievances.
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Table 1. continued

Category Moderating variable Effect of moderating variable on climate vulnerability and capacity for adaptation

Political Inclusive governance, e Alack of citizen participation in the governance of climate change and disaster risks makes commu-
planning and DRR nities more vulnerable to the adverse effects of climate change, as it is less likely that planning and
policies will consider the specific needs and vulnerabilities of different groups (Stojanov et al. 2021).

Economic Physical and financial e Implementing adaptation measures, particularly those requiring new infrastructure or technology,
assefs and capital may require considerable financial capital. Households without sufficient financial resources may
send one or more family members away to supplement their income with remittances in order to
remain in situ (Gemenne and Blocher 2017).
e People living in poverty may lack the financial resources to adapt in situ or to migrate as an adapta-
fion strategy, thus becoming “trapped” with little adaptive capacity (Zickgraf 2018, 2021).
e |f a household's physical assets are fixed in the AO (e.g. land, property), they may have greater in-
centives and/or capacity to adapt in situ (Kaczan & Orgill-Meyer 2019).

Access to markefts (food, Access to roads, markets, and social infrastructure can increase the range of adaptation options

labour, etfc.) available to those facing climate change impacts. (Rigaud et al. 2018, Stojanov et al. 2022). For ex-
ample, poor households living in settlements with low levels of connectivity fo markets are highly likely
to be disproportionately affected by climate change impacts (Birkmann et al. 2022).

Dependence on climate | ¢  Communities where livelihoods are highly dependent on ecosystem services, such as agriculture, pas-
sensitive activities toralism or fisheries, are especially sensitive to climate change impacts (Birkmann et al. 2022, Bohra-
Mishra et al. 2016, GIZ 2019, Hoffmann et al. 2022, Afifi et al. 2015).

Opportunities to pursue For people highly dependent on climate sensitive activities, the availability of opportunities to pursue

different livelihoods different livelihoods in the AO is an important determinant of their capacity to adapt in situ. In devel-
oping countries, alfernative livelihood options are often limited, particularly in rural areas (Kaczan &
Orgil-Meyer 2019).

20



D7.1 A Conceptual Model of Climate-Mobility Interactions

Table 1. continued

Category Moderating variable Effect of moderating variable on climate vulnerability and capacity for adaptation

Economic Sustainability of agricul- | ¢ Unsustainable agricultural practices such as the overexploitation of groundwater, are likely to leave
tural practices farmers disproportionately more vulnerable to climate change impacts (Kuper et al. 2017).
e Climate change adaptation may provide opportunities for upgrading agricultural activities and tap-
ping agricultural business opportunities (TransRe 2018).

Access to insurance and | e Access torisk insurance and credit can increase the adaptive capacity of those exposed and vulner-
credit able to climate change impacts. For example, studies have shown that insurance can increase the
resilience of small-scale farmers (Bachmann et al. 2019).

Information, Access to technology e Positive changes to existing practices can offsef the negative effects of climate change. For example,
knowledge, tech- and (traditional) in farming, better seed varieties, improved techniques, the use of fertilisers or a higher frequency of
nology knowledge cultivation can serve to increase productivity (Afifi et al. 2015).

e Adaptationis likely to be limited in contexts where there is insufficient access to knowledge about the
risks of climate change. Raising awareness and understanding is an essential prerequisite for strength-
ening preparedness and adaptation options in the Global South and among vulnerable groups that
have been historically marginalised (Birkmann et al. 2022).

e Traditional knowledge can provide important insights fo support climate change adaptation, but may
also become less reliable as climate change destabilises ecosystems and weather patterns (see be-

low).
Access to reliable infor- e Alack of scientific knowledge and data on the specific impacts of climate change can constrain the
mation development of targeted adaptation measures, partficularly in vulnerable and poor communities in

the Global South (Birkmann et al. 2022).

e Reliable information on impending climatic shocks can facilitate timely evacuations and protection
of assets, which may protect livelihoods, thereby affording more options to affected individuals and
households in the short term.

21



D7.1 A Conceptual Model of Climate-Mobility Interactions

Table 1. continued

Category Moderating variable Effect of moderating variable on climate vulnerability and capacity for adaptation

Information, Built and natural protec- | e Adaptation in situ can often be significantly strengthened by protecting natural infrastructure, for ex-
knowledge, tech- | tion infrastructure ample via mangrove rehabilitation programmes (Adger et al. 2021).
nology e The constfruction of physical infrastructure, such as cyclone shelters or saline embankments can also

significantly improve adaptation and disaster risk reduction responses (Adger et al. 2021). For exam-
ple, during droughts, water supply infrastructure, including irrigation systems, have been shown to play
a key role in allowing people to remain in situ (Cattaneo et al. 2019, Codjoe & Atfiglo 2020).

Legal Access to and confrol e Ownership of land can increase a household’s capacity and incentives to adapt in situ.
over land/resources e Weak land tenure systems may act as a disincentive to leave land unutilised due to the possibility of
losing valuable assets (Kaczan & Orgill-Meyer 2019).
e Landlessness and other forms of socio-economic vulnerability makes it more likely that people will
"end up in situations that degrade, rather than improve, their adaptation” (Vigil Diaz Telenti 2019)
e Groups that have been historically marginalised are more likely to face inequality in their access to
and control over land and resources, deepening their vulnerability.

Legal options to claim e If certain groups experience discrimination in accessing basic services, such as education, training or
basic rights government support schemes (e.g. compensation schemes for harvest losses), the availability of legal
opftions to claim these basic rights will play an important role in increasing adaptation opfions.
e Groups that have been historically marginalised are more likely to face inequality or discrimination in
their access to basic services, such as schooling and social protections.

Collective atti- Trust (in information, in e Collective trust in information about the risks of climate change and importance of adaptation facil-
tudes and beliefs | the government and in itates the planning and implementation of climate adaptation and disaster risk reduction responses.
others) Conversely, a lack of frust can act as a significant barrier (Birkmann et al. 2022).

e Trust in experts, long-term forecasts, and government institutions is key to building support for long-
term planning and implementation of climate change adaptation responses (Birkmann et al. 2022).

e Trustininformation and institutions may be lower among groups that have been historically marginal-
ised by political authorities, adding fo their vulnerability.
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Table 1. continued

Category Moderating variable Effect of moderating variable on climate vulnerability and capacity for adaptation

Collective atfi- Common perception of | e  Awareness of climate change impacts and the need for adaptation is essential to the development
tfudes and beliefs risk and risk aversion in of adaptive solutions.
society e Prior disaster experience is a key driver of risk perception (see Ayeb-Karlsson et al. 2019), although

education can also replace disaster experience when seeking to improve disaster preparedness
(Hoffmann and Muttarak 2017).

e Religious beliefs and cultural norms also affect the way people react fo warnings about impending
climate hazards. In some cases, trust in divine providence might even hamper preventive/adaptive
action (see Ayeb-Karlsson et al. 2019).

e Common perceptions of risk are often established more quickly in the case of sudden-onset events
than with more gradual slow-onset events (see below). Here, risks may be perceived much later, es-
pecially when it comes to reaching a common understanding of the level of risk beyond individuals
at the community level. People may adapt incrementally without realising the changes are part of a
long-term trend.

Commonly valued ob- e A community may be more likely to adapt in situ if they share beliefs about the intrinsic value of the
jectives AO and efforts to conserve it. For example, indigenous communities often have a strong spiritual con-
nection to their land.
e Inthe case of the low-lying Pacific Island states, adaptation measures are necessary to preserve their
territorial integrity.
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In our framework, individual characteristics are thus considered as cross-cutting ele-
ments that determine a person’s relationship to the conditions outlined in Table 1. In
this, we recognise that some of these intersectional lines of difference, such as class,
religion or ethnicity, as well as other important determinants of vulnerability and adap-
five capacity, such as income and wealth, may play out at the household or the
group level rather than the individual level. For example, poorer households or minority
groups are likely to be more vulnerable than others exposed to climate risks in the
same community.

Relevance of moderating variables by type of hazard

Vulnerability conditions and modalities of climate adaptation are likely to differ across
types of climate hazards. As previously explained, slow- and sudden onset hazards
imply different time horizons and offer distinct opportunities for adaptation and disas-
ter risk reduction. Thus, in many instances, they also interact in different ways with the
moderating variablesin Table 1. Based on the results of our expert interviews and work-
shop discussions we can highlight a number of specificities.8

Sudden-onset hazards

Sudden-onset climate hazards, namely extreme weather events, such as storms, wild-
fires and floods, take place over a short period. Often there is little warning before
they strike and their immediate effects are highly disruptive across societies, pushing
them to the top of the political priority list, at least in the short term. These characteris-
tics have important implications with regard to the relevance and effect of different
moderating variables.

Access to and trust in information: Given the short lead time to sudden-onset events,
early warning systems and evacuation plans are essential to minimising damage and
bringing people to safety. For these systems to be effective, people in exposed areas
need to receive the information in fime, understand it and trust the information
enough to act upon it. This may not be the case in areas where access to or trust in
information is low, for example due to low literacy levels or a lack of frust in the gov-
ernment or the accuracy of warnings based on prior experiences. For example, in the
case of Cyclone Idai that hit Mozambique, Malawi and Zimbabwe in 2019, warnings
failed to convey that the storm was of a much greater magnitude than previous
storms. This led many people to ignore warnings to stay at home, resulting in a large
number of fatalities (Zurich Flood Resilience Alliance PERC 2020).

Inclusion of people in DRR: Disaster risk reduction (DRR) and management (DRM)
measures, such as evacuation plans, have been shown to be more effective when all
affected communities and groups are involved in their planning and implementation.
When people are left out of disaster risk reduction and management measures (pos-
sibly due to inherent characteristics such as age, disability, gender etc.), they become
more vulnerable to disasters. For example, people with disabilities have been shown
to be disproportionately vulnerable to disasters, with people with sensory disabilities
unable to access warnings and people with physical disabilities experiencing difficulty

8 Results are based on a ranked voting exercise conducted with the experts during our workshops.
Options that were voted on stemmed from our literature review and expert inferviews conducted in
advance of the workshops.
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in accessing protective shelters unless additional measures are taken (Smith et al.
2017).

Availability of (traditional) knowledge and proven practices: Quick reactions to sud-
den-onset shocks are most effective when they are well established and understood
throughout the population. To return to the example of evacuation plans, these are
most effective when they are practised regularly with all members of society. For ex-
ample, Cuba takes a comprehensive approach to disaster preparedness, prevention
andresponses, with people of all ages regularly taking part in drills, simulation exercises
and other training. This has played an important role in significantly reducing fatalities
during hurricane seasons. (IDMC 2018).

Government support and humanitarian aid: In the case of sudden-onset disasters,
there is a clear and immediate need for government support and international hu-
manitarian aid to assist with the implementation of emergency protocols, and then
afterwards with rebuilding and recovery. Government support and investment in dis-
aster risk reduction measures, such as better infrastructure and early warning systems,
can significantly reduce damage and fatalities, and prove highly cost effective when
compared to the potential economic costs and losses from disasters (Desai et al.
2021).

Access to insurance or credit: Access to insurance or credit can also help to meet the
high costs of rebuilding and recovery after a disaster, as well as enabling investment
in significant adaptation in situ responses that strengthen resilience and preparedness,
such as the construction of cyclone shelters (Adger et al. 2021). New forms of insur-
ance have been developed in recent years to address emerging climate risks from
the micro to the macro-level - from affordable micro-insurances to help people avoid
or recover from livelihood loss to regional catastrophe risk pools like the African Risk
Capacity (MUller et al. 2018, Scherer 2020).

Risk perception and aversion: In the case of large-scale rapid-onset events, societies
can quickly develop a common perception of risk and act accordingly. Prior disaster
experience has therefore been shown to be a key driver of disaster preparedness and
the capacity to adapt to future disasters (Harvatt et al. 2011). Achieving a similar col-
lective perception of risk and urgency to act can be harder in the case of gradual,
slow-onset climatic changes, but integrating disaster risk reduction into education can
serve to increase preparedness (Hoffman and Muttarak 2017).

Slow-onset hazards

By conftrast, other climate hazards occur more gradually, such as sea-level rise and
changes in temperature and rainfall. Here longer time horizons allow for more com-
prehensive planning and implementation of adaptation measures, but it can be
harder to establish a collective sense of urgency around such endeavours, particularly
in contexts where resources are stretched and more immediate needs take priority.
Below, we highlight importantimplications for the moderating variables in Table 1, that
were highlighted prominently in our interviews and workshops:

Opportunities to pursue alternative livelihoods: The pursuit of alternative livelihoods is
likely to be an important adaptation strategy for people dependent on climate-sen-
sitive livelihoods, such as farming, pastoralism or fishing. Initially, this may be used as a
temporary coping strategy to supplement their usualincome when, for example, crop
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yields are lower than expected. However, over time as the impacts of climate change
become more pronounced and, for example, crops repeatedly fail, they may face
no choice but to leave behind their previous way of life. Workshop participants iden-
tified alternative livelihood options as an important condition for adaptation in the
context of droughts and other slow-onset climatic pressures.

Access o markets: Access to markets may depend on a number of factors, for exam-
ple, sufficient income, education, or connectivity via roads and fransport. In cases
where access is possible, it can increase the number of adaptation options available
to a person or household. For example, access to food markets makes it easier to
substitute for crop yield losses and access to labour markets can open avenues for
pursuing livelihoods that are less sensitive to the effect of climate change (see above).

Access to education: Access to education can open up alternative livelihood oppor-
tunities for people dependent on climate sensitive activities. Increasing access to ed-
ucation and vocational fraining can therefore serve as an important long-term adap-
tation strategy, particularly in countries where a large proportion of the workforce is
employed or engaged in agriculture, pastoralism or fishing (see above). Education
can also support sustainable development by providing access to information (includ-
ing on climate change) and empowering vulnerable groups (Birkmann et al. 2022).

Access to technology and (traditional) knowledge (including knowledge and under-
standing of risks): Workshop participants highlighted the changing influence of tradi-
tional knowledge with regard to adaptation. On the one hand, indigenous peoples
and their fraditional knowledge of the land, sea and sky can provide important in-
sights intfo the impacts of climate change on ecosystems and biodiversity, as well as
community-based adaptation measures to strengthen resilience in more extreme cli-
mates (Raygorodetsky 2017). However, on the other hand, as climate change im-
pacts become more pronounced, traditional knowledge and practices relating to
climate-sensitive activities may become increasingly unreliable. An example dis-
cussed in our workshops was farmers not being able to rely on their traditional methods
for deciding when to plant crops. In this case, raising awareness and fostering an un-
derstanding that incremental changes in, for example, rainfall patterns are part of
long-term climatic changes is essential to gain support for adequate long-term adap-
tation strategies. Other climate change impacts, such as soil salinisation, or more indi-
rect impacts such as more frequent or different outbreaks of pests may also bring new
challenges that farmers have not previously encountered. In this case, key adaptation
strategies may include providing information and accurate forecasting to support
farmers in understanding changing weather patterns and new threats, and the provi-
sion of new technology such as water storage and irrigation systems.

(In)equality in the above: The access and opportunities mentioned above are unlikely
to be distributed equally across society, and adaptation measures are likely to be
more effective if they consider these inequalities and direct support toward marginal-
ised groups. If support for adaptation is not equally available to vulnerable groups,
this may lead to greater competition for resources, grievances and, in more fragile
contexts, conflict (see Fjelde & von Uexkull 2012, Detges 2017).
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Relevance of moderating variables by type of impacts

Likewise, vulnerability conditions and modalities of adaptation are likely to differ
across impacts of climate change. For example, climate impacts on built infrastruc-
ture will differ in many ways from climate impacts on health or economic opportunities
and hence also be affected by different moderating variables. In the following, we
offer a brief summary of relevant distinctions identified in our expert interviews and
workshop discussions.

Impacts on ecosystems and biodiversity: Climate change impacts on ecosystems
and biodiversity can have negative, destabilising impacts on natural infrastructure,
such as rainforests, mangroves and wetlands. Given the range of ecosystem services
these places provide, their protection and preservation also constitute important ad-
aptation strategies. Workshop participants emphasised the importance of agricultural
practices and technologies as moderating variables in scenarios that explored these
impacts. Resource governance and tenure security were thought to play an im-
portant role, influencing for example the options available to farmers in managing
their land. A further climate change impact emphasised in this area was how increas-
ing temperatures or changing rainfall patterns could also allow pests and invasive
plants to thrive in areas where they were previously unknown, creating enormous chal-
lenges for people dependent on rural livelihoods. For example, higher than average
temperatures and shifts in rainfall patterns created ideal breeding conditions for the
plagues of locusts that swarmed across East Africa in 2019 and 2020 (McCabe et al.
2021).

Impacts on housing and assets: Workshop participants emphasised that the rising cost
of climate change impacts on housing, infrastructure and other assets would increase
the importance of some moderating variables, such as insurance and credit, financial
capital, government support and humanitarian aid. Unequal access to such
measures was considered to exacerbate existing socio-economic inequalities and
vulnerabilities, given high upfront costs of repair and recovery in the wake of extreme
weather events, and adaptation and disaster-proofing measures to protect housing
and assets in anticipation of worsening climate impacts.

Impacts on rural livelihoods: Climate change will have particularly severe impacts on
rural livelihoods, given their sensitivity to changes in soil salinity, temperature and rain-
fall in the case of farming and pastoralism, and rising water temperatures and acidifi-
cationin the case of fishing. Workshop participants viewed access to financial capital,
sustainable agricultural practices and technologies, and access to reliable infor-
mation on risks and adaptation strategies as particularly important when adapting to
these impacts. Access to government support and social services/transfers, and re-
source governance and fenure security also gained several votes each, given their
influence on a household’s wealth and income and by consequence their ability to
invest in adaptation measures. This discussion highlighted access to education and
training, as well as labour markets as important when seeking out alternative liveli-
hoods.

Impacts on food security: The vulnerability of people dependent on subsistence agri-
culture and rural livelihoods was also highlighted with respect to food security, along
with the importance of sustainable agricultural practices and technologies for adap-
fation in situ. Access to markets to supplement food supplies in fimes of scarcity and
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drought was also considered a key coping and adaptation strategy for rural commu-
nities, with this access predicated on sufficient financial means - potentially supple-
mented by government support and social fransfers - and connectivity via roads and
transport. One participant pointed out the strong focus on rural livelihoods in climate
mobility research and made the case for also designing scenarios exploring food se-
curity impacts in urban settings, given the worldwide trend towards urbanisation.

Impacts on health: While economic and technological considerations dominated in
discussions about the previous impacts, social factors came to the fore with regard to
impacts on health. Consulted experts suggested that gender and social norms would
influence vulnerability and adaptation options most in this category. Climate change
impacts on health were viewed as strongly linked to socio-economic status, with poor
and marginalised communities much more vulnerable to the effects of temperature
extremes or the spread of disease - especially if government support and access to
social services was limited. For example, while high income households are likely to be
able to afford air-conditioning, those who cannot afford it and/or work outside (e.g.
construction workers) are likely to suffer disproportionately during heatwaves. The im-
portance of built and natural infrastructure for adapting to potential health impacts
was also highlighted. For example, outbreaks of water-borne diseases following floods
are more likely to be severe in informal slum settlements without adequate sanitation.

Climate vulnerability while and after moving

Previous sections have emphasised the climate vulnerability and resilience of people
in situ. Yet, when thinking about climate and mobility interactions, it is also important
to reflect the specific vulnerabilities and obstacles for climate adaptation faced by
migrants and displaced people in transit and destination areas.

Mobility, at least initially, diminishes a household’s/individual's resources. Mobility can
be very expensive and immediately post or during mobility, financial resources may
be depleted, meaning that when individuals or households are exposed to a shock,
climatic or otherwise, it may be difficult for them to adapt to the circumstances (Kao-
czan & Orgill-Meyer 2019, Warner and Afifi 2014, von Uexkull 2014). Even with resources
potentially available, the shock itself may limit access to these resources, for example
a conflict may suspend or limit access to resources (Maijidi et al. 2020).

Often mobility may follow a pattern from rural to urban areas, due to economic pro-
spectsin cities, but the urban destination itself is also exposed to the effects of climate
change, which can create new challenges for arriving people. This is the case for
many migrants in Dhaka, Bangladesh, who are vulnerable to a host of climatic shocks,
including variations in temperature, excessive rainfall (and as a result floods), cyclones
and more (Rabbani et al. 2011). This being said, it can also be the case that the des-
tination area is far enough from the area of origin that any climate shocks felt in the
latter are not felt in the former area and vice versa. This presents an opportunity for
households where, for example, only part of the family is in an urban setfting, which
thereby diversifies its exposure to potential climate hazards and impacts on liveli-
hoods.

Vulnerability is also shaped by individual characteristics (and their meaning in partic-
ular social and cultural contexts). This is the case with gender and gender norms,
where for example in Mali, consulted experts noted how female migration may be
frowned upon, due to negatively perceived views of autonomy and independence,
which can make women more vulnerable in destination areas. This is in addition to
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women generally being more vulnerable to sexual and gender-based violence, es-
pecially in the aftermath of climate shocks where institutions and institutional resources
that may previously have protected them have been weakened (Desai and Mandall
2021). Individual characteristics like religious affiliation can also reduce the vulnerabil-
ity of migrants. For example, one expert noted that in the Philippines migrants could
rely on social networks in destination areas with special services afforded to members
of the same religious group.

Lastly, individual characteristics also affect the reception of migrants in transit and
destination areas where cultural barriers or cultural ignorance and insensitivity can ex-
clude migrants from needed support, services, and access to local resources, thus
increasing their vulnerability. Social marginalisation may also interact with an in-
creased exposure to climate hazards, for example when migrants settle in low-lying
areas that are prone to floods. Exclusion and marginalisation of migrants may also
negatively affect access to information and early warnings, further increasing vulner-
ability (Birkmann et al. 2022).
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Opportunities and constraints to mobility

In this final chapter we emphasise moderating variables that shape opportunities and
constraints for human mobility in the context of climate change: another central com-
ponent of our conceptual model. By this we mean the conditions that facilitate or
prevent mobility per se, as well as conditions that can affect the success of mobility
as a strategy to adapt to climate change. Based on our literature review, expert in-
terviews and workshop discussions, we identify a number of social, political, eco-
nomic, technological, legal, and behavioural variables that are presented in Table 2.

In analogy to our approach in the previous chapter, we emphasise macro-level vari-
ables that define migrants’ scope of action and that usually also are the target of
political interventions. In addition to this, we consider again another layer of intersect-
ing individual-level characteristics (e.g. age, gender, ethnicity, education, class) that
influence a person’s relationship to the macro-level conditions outlined in Table 2. Their
function within the climate-migration nexus is not explicitly stated in the table, but it is
easy to conceive how individual characteristics like age or gender might affect a
person’s ability to move, her access to social networks, or the economic opportunities
she can pursue in the destination areas (see also Gioli and Milan 2018).
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Table 2. Key moderating variables with regard to mobility constraints and opportunities

Category

Moderating variable

Effect of moderating variable on ease of mobility and likelihood of migratory strategies to succeed

Social Access to social net- Having access to social networks means having easier access to information, financial resources, and
works connections that facilitate mobility and make mobility-based adaptation strategies more likely to suc-
ceed (Kaczan & Orgill-Meyer 2019, Groth et al. 2020). For example, Mdajidi (2017) highlights the role of
social networks in access to safety nets and how the lack of social networks serves as an obstacle to

benefit from economic opportunities in destination areas.
Shared language and Shared language and culture can make access to job markets, social resources, and information eas-
culture ier (Ayeb-Karlsson et al. 2019), while also supporting more acceptance of migrants from the local pop-

ulation in destination areas (Ngin et al. 2021).

Political Public transfers to mi- The availability of cash transfers to migrants can in the first order support their decision to move and

grants and access o so-
cial services

prospects to start a new life in the destination area (c.f. Gavonel et al. 2021).

More generally, access to social services in destination areas can be crucial in supporting successful
adaptation through relocation (Yates et al. 2021). For instance, the Free Movement of Persons policy
of OECS enables people affected by natural disasters to move to other member states and access
social services there (GIZ 2019).

State-migrant relations
and political participa-
tion

Migrants are more likely to thrive when they have the possibility to partake in political life and help
shape political decisions and outcomes in areas of destination. Their ability to do so might be con-
strained by citizenship and voting rights (Gavonel et al. 2021).

Likewise, migrants will find better living conditions in areas where they have a positive, or at least neutral
relationship with political authorities and are safe from political discrimination or persecution (see Majidi
et al. 2017).
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Table 2. Contfinued

Category Moderating variable Effect of moderating variable on ease of mobility and likelihood of migratory strategies to succeed
Economic Access to labour mar- e Access to labour markets in the destination area often serves as a decisive pull factor for migration to
kets and opportunities certain areas (Yates et al. 2021, Bachmann et al. 2019). Economic opportunities allow for households
for livelihood diversifica- to diversify their livelihoods and will facilitate climate adaptation of migrants, their families, and com-
tion munities of origin - e.g. via remittances (Bachmann et al. 2019, TransRe 2018, Vinke et al. 2020).

e Economic opportunities in the destination area allow for diversification of livelihoods serving as an op-
portunity for households whose livelihoods may have been negatively affected by climatic shocks to
shift fo less climate-sensitive activities (Vinke et al. 2020)

e Studies of rural farming communities have shown when alternative livelihood opportunities are limited
in the AO, temporary or seasonal migration of at least one household member to find alternative work
can serve as an important adaptation strategy. Remittances can then allow the remainder of the
household to remain in situ (IOM 2017).

Access fo insurance, e Access to insurance and credit facilitate risk adaptation strategies in connection with mobility
credit and financial cap- (Stojanov et al. 2021, Kaczan & Orgill-Meyer 2019).

ital e Access to financial capital and (micro) credit also allow for more flexibility in the mobility decisions of
cash-strapped people, whose options might be limited without additional financial means (Cattaneo

et al. 2019).
Information, Access toreliable infor- | e Access to credible information and knowledge about mobility opportunities and constraints is key on
knowledge, tech- | mation and knowledge several fronts, and links to many of the other moderating variables discussed in this table. Having more
nology information on economic opportunity and legal entry and stay requirements, or knowledge of lan-

guages and cultural specificities in prospective destination areas all facilitate informed decision mak-
ing that can improve mobility outcomes (Siddiqui et al. 2003, Maijidi 2017, Van Praag et al. 2021b).

Trust in information e Trustin the information received is also key to perceptions of mobility constraints and adaptation/live-
lihood opportunities in prospective areas of destination.
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Category

Legal

Moderating variable

Legal entry and staying
requirements

D7.1 A Conceptual Model of Climate-Mobility Interactions

Effect of moderating variable on ease of mobility and likelihood of migratory strategies to succeed

Legal frameworks allowing for entry and longer-term stays serve as an unambiguous opportunity for
mobility. Whether ECOWAS' Protocol on Free Movement or streamlined entry permit processes, the
presence of such frameworks influences mobility modes as they facilitate cross-border movement and
stays (GIZ 2019). On the other hand, legal frameworks and policies that restrict movement lead to
immobility (Cundill et al. 2021, Majidi et al. 2020).

Labour rights of migrants

Clearly defined laws and regulations around work permits and visas and workers comp for migrants
can reduce risk and vulnerability of migrants in the destination area.

Individual rights and le-
gal protection

Legal protection (and de facto respect) of the human rights of migrants, displaced, or relocated per-
sons in transit and destination areas is essential for enabling safe migration and mobility as an adapta-
tion strategy. These overlap partly with legal entry and staying requirements, but also with access to
services and social protections (Stojanov et al. 2021, Cundill et al. 2021). This moderating variable is
especially important in the context of cross-border mobility (see below).

Protection of assefts left
behind

The perspective of losing one's immobile assets (e.g. land) when relocating can affect migration deci-
sions and act as another constraint to mobility (Kaczan & Orgil-Meyer 2019, Borderon et al. 2020).
Conversely, where mobile individuals or households have assurances that their assets and fenure would
be safe, this is likely to reduce hesitancy towards initial outward mobility, but possibly also mobility
modes themselves, e.g. towards safer/more confident seasonal and circular migration (Vigil Diaz
Telenti 2019).

Collective atti-

tudes and beliefs

Shared sense of belong-
ing and place aftach-
ment

Place aftachment and a sense of shared belonging is an important, yet less tangible factor that is
weighed against other mobility constraints and opportunities (Yates et al. 2021, Birkmann et al. 2022).
It per se neither constrains or makes mobility more opportune but will factor in when making a mobility
decision, whether this leads to planned return/circular mobility, opting for more seasonal models of
migration - if this allows for diversification of household livelihood strategies - or whether this leads peo-
ple not to pursue mobility at all (Zickgraf 2021).
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Relationship to distinct modes of mobility

The discussion above treated mobility to some extent rather homogeneously but as
outlined in Figure 5 (page 13) mobility occurs in a number of different ways along
different dimensions, such as space, time, and agency. Moderating variables in Table
2 might have diverging effects on the likely success of distinct modes of mobility when
used as an adaptation strategy, just as they might influence what modes of mobility
are likely to emerge in the first place. The latter is often the case with moderating
variables affecting for example the permanence of mobility, whether mobility is cross-
border, the possibility of seasonal migration, etc.

The results from our workshop discussions on the relevance of different moderating
variables in relation to different types of mobility were fairly consistent across both sud-
den- and slow-onset climatic events. Therefore, moderating variables in Table 2 apply
in the context of both types of climatic shocks, though the type of climatic shock will
also affect the type of mobility in some cases. For example, sudden-onset events are
more often associated with displacement and temporary mobility (Cundill et al. 2021),
though our interviews also indicated that the repetition of sudden-onset events, and
thereby an increase in perceived climate-related risk, also increase the likelihood to
see more permanent outmigration. Increasing patterns of disruption to regular sea-
sonal livelihood opportunities may also influence other seasonal mobility patterns (Fla-
vell et al. 2020b). Conversely there are also mobility outcomes that are nearly exclu-
sively connected to slow-onset events. One example here that was mentioned often
in consultations with experts is planned relocation in the context of sea-level rise.

Below is an overview of the moderating variables deemed most important in affecting
the likelihood to see different patterns of mobility and mobility outcomes.?

Access o labour markets and economic opportunities in the destination area: Access
to labour markets was deemed a deciding factor on whether mobility was permanent
or temporary. Without a sustaining financial output, the option to make a move per-
manent is less likely (Nielsen 2019). This is especially the case in contexts where one
family member has migrated to an urban area in order to send remittances to family
members in the area of origin (ibid.). If there are no sustained economic opportunities
that would provide remittances, then the permanence of a move would certainly
come into question. The workshops and interviews also indicated that labour market
access was viewed as decisive in whether migration was to urban areas or rural areas,
with the prevailing sentiment that if opportunities were available in urban areas, this
would be the preferred destination.

Access to social networks: Good access to social networks was seen as a deciding
factor for whether mobility was cross-border as opposed to internal when this was an
option, as a facilitator of more successful urban moves, cementing permanent stays
and also in facilitating more reactive responses to potential sudden-onset climatic
events. The importance of access to social networks cannot be understated. They
facilitate the sharing of knowledge about the availability of many of the other mod-

9 The discussion is based on our literature review, expert interviews, and workshops discussions: Workshop
results are based on a voting exercise conducted with workshop participants that ranked moderating
variables based on their effect on- and likelihood to bring about specific modes of mobility. Options that
were voted on stemmed from our literature review and expert interviews conducted in advance of the
workshops.
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erating variables deemed important to inclusive and successful mobility, such as eco-
nomic opportunities (Majidi 2017), accessibility of social services and safety nets
(Maijidi et al. 2020), housing opportunities, and legal entry and staying requirements to
name a few.

Social inclusion of migrants: Related to this notion is also the acceptance and social
inclusion of migrants, where increased social inclusion could contribute to the perma-
nence of a move. Potential language barriers were also viewed as a factor in this
context, though more so in the short term, presumably as language barriers can be
overcome in time. Another factor supporting permanence was whether assets left
behind were deemed to be safe. This has its point of departure both in local property
customs, where in some contexts land rights are decided by the local communities
and also through the strength of property rights in the respective countries (indicated
in the workshops).

Further important moderating variables (bolded): Particularly relevant in the case of a
mobility outcome between internal and cross-border movement is the possibility for
legal entry and the local staying requirements (Rigaud et al. 2018). Where cross-bor-
der movement is legally allowed, it is also seen as a more viable and safe option.

The presence of social services and safety nets in destination areas was seen as key
to determining whether migrants moved to cities or not, where the uncertainty of eco-
nomic security in cities coupled with generally establishing oneself could be hedged
via the availability of social services (Yates et al. 2021).

Seasonal migration patterns seem to be facilitated and encouraged in large part by
the presence of established mobility corridors and safety/security issues (conflict) (in-
dicated in interviews and the workshops). The workshop discussions also emphasised
the role of gender norms in determining both who would be moving in seasonal pat-
terns, and also the safety associated with those types of mobility.

More specifically for short term mobility and especially in the context of sudden onset
shocks, timely access to and trust in infformation was among the most discussed mod-
erating variables in the workshop focussing on sudden-onset events. This aspect has
also long been reflected in the literature (Longstaff and Yang, 2008, Ayeb-Karlsson et
al. 2019, Birkmann et al. 2022, Hunter et al. 2021, Ngin et al. 2021) and by far the most
important one in determining whether mobility was anticipatory vs reactionary. Ac-
cess to credit and financial resources was also highlighted in this context. The logic
here is that having access to credit can for example help to finance anticipatory
measures such as moving assets or insurance premiums.
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Summary

This paper has presented a conceptual model of climate change and human mobility
interactions, which will guide our scenario planning exercise as part of the HABITABLE
project. The model summarises relevant cause-effect relations between climate
change, human mobility, as well as a number of intervening variables that moderate
the relationship between them. These social, political, economic, technological, le-
gal, and behavioural variables are of particular importance for scenario planning. On
the one hand, they serve as building blocks and dimensions along which our scenarios
will be differentiated. For example, one could contrast a politically stable with an un-
stable scenario. On the other hand, they represent sensible targets for policy interven-
tions aiming at increasing people’s resilience in situ and while/after moving. For exam-
ple, policies could aim at promoting education and access to livelihoods that are less
climate-sensitive (see also Detges & Foong 2022). These moderating variables are
therefore central in the further course of the project.

The paper further discussed a number of particularities with regard to different types
of climate hazards, climate impacts, and human mobility. We showed for example
that some moderating variables play a different role in the context of slow vs. sudden-
onset events and that they can also influence mobility modes themselves. These dif-
ferences must be considered in the further course of the project, when specifying cli-
mate-mobility interactions and relevant moderating variables for specific geogro-
phies and sectors. If there is one thing this paper illustrates, it is that there is no one-
size-fits-all solution for modelling climate-mobility interactions but that model assump-
tions and moderating variables need to be adjusted in line with the climatic and mi-
gratory patterns at hand in a specific situation.

Despite its aim to capture climate and mobility interactions, many parts of our con-
ceptual model and argument apply more generally, that is to mobility patterns that
are not necessarily connected to climate change. In particular our core model and
many parts of our discussion of mobility opportunities and constraints hold irrespective
of whether climatic triggers are present or not. In fact, we do not necessarily expect
climate change to create new modes or dynamics of mobility. We rather expect cli-
mate hazards to act as catalysts or inhibitors in established systems of mobility that are
embedded in their specific social, political, economic etc. contexts and that com-
prise a diverse set of variables - climate-related and other. These contexts and systems
need to be studied and understood before being able to discuss potential disruptions
or changes in connection with sudden and slow-onset climatic events.

As explained at the outset of this paper, our conceptual model is only the first step in
view of developing climate-mobility scenarios in HABITABLE. The next step will involve
mapping the moderating variables we identified in Table 1T and 2 onto real world situ-
ations: first identifying relevant sudden- and slow onset climate hazards in a given
context, to then determine corresponding moderating variables and potential cli-
mate-mobility interactions. This exercise will pick up insights from other work packages
in HABITABLE that conduct fieldwork in a number of African and Asian countries. This
will allow us to adapt the assumptions of our conceptual model to the specific context
of these countries and develop country-specific sets of slow- and sudden onset cli-
mate-mobility scenarios.
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The consent form and information sheet used to obtain the informed consent of all
research participants.
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Consent form - participation in the HABITABLE project

European Commission funded research project (No. 869395)

| confirm that my participation in this research, undertaken by Dr. Adrien Detges, adelphi, is a
voluntary conftribution.

| confirm that:

| understand the purpose and purpose of this research.
| have had the opportunity to ask questions and | have received satisfactory answers.

| understand that if | want, for any reason, at any fime, to stop interviewing or delete
selected questions, | may do so without having to explain and without any conse-
quence.

| understand that my personal information collected in this study will be processed as
stated in the information sheet.

| understand that my personal information collected in this study will be confidential
and anonymous in the published material.

| understand that interviews will be recorded to enable a better analysis of interview
results by the HABITABLE research team. The recording will never be published, nor
shared with a third party.

| understand that in the case the researchers intend to use the recorded material for
public publications, then this will be communicated to me and | can refuse the usage
of the materials at any point in fime.

| understand that non-identifiable qualitative data can be shared with HABITABLE re-
search members and external stakeholders.

| understand that | can contact Dr. Adrien Detges, adelphi at [detges@adelphi.de] fo
ask any additional question or to withdraw from the study without penalty at any time.

| have been informed about the project’s Data Protection Officer and his contact de-
tails have been shared with me.

I have been offered a copy of this approval form and the information sheet which are
mine to keep.

Optional: O | agree to be personally identified in the results and publications to be produced
from this study

Optional: O | agree to be contacted at a later stage by the members of the HABITABLE project
to be invited to participatory workshops, interviews or surveys. | will still be able to refuse to take
part in these other activities at any fime. My contact details are:

Email:

Phone/WhatsApp (Optional):

Signature of the participant, Date and Place:

Name of Participant Date and place Signature
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Information sheet - participation in the HABITABLE project

European Commission funded research project (No. 869395)

You are invited to take part in a research as part of the HABITABLE project.

The HABITABLE project

HABITABLE aims at significantly advance the understanding of the current interlink-
ages between climate change impacts and migration and displacement patterns,
and to better anticipate their future evolution. The project runs for 4 years and is co-
ordinated by the University of Liege (Belgium). More information available at:
http://www.habitableproject.org/

Aim and duration of this interview

The present interview is conducted by adelphi, Germany with the objective of
gathering background information to support the design of scenarios of future effects
of climate change on migration and displacement. This interview is expected to last
approximately 45 minutes.

Participation in the project
- Your participation in this research is voluntary.
- The processing of your personal data is based on your consent
- Answers to the questions are facultative. If you want to, for any reason, at any
time, to stop the interview or skip questions, you may do so without having to
explain and without any consequence.

Protection of personal data

- Personal data provided to the researchers will be treated with confidentiality:
no personal data will be shared within the project nor with a broader audience
(unless otherwise indicated in the informed consent form).

- Any personal information that could identify you will be removed or changed
before files are shared with other researchers or results are made public.

- Personal data collected throughout the project will be completely destroyed
at the end of the project.

- If you prefer to be kept anonymous then any recorded information will be
stored on an encrypted device and any transcribed information in an en-
crypted document.

- Pierre-Francois Pirlet from the University of Liege is the Data Protection Officer
of the HABITABLE project. You can contact him at dpo@uliege.be if you have
any further questions regarding the project’s protection policy for personal
data.
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Data processing

- Confidentiality will be guaranteed throughout the collection, analysis and ex-
ploitation of data. You will not be identified in any publication from this study.

- The information in this study will be used only for gathering background infor-
mation to support the design of scenarios of future effects of climate change
on migration and displacement as specified above and in ways that will not
reveal who you are. To be included when conducting research with vulnerable
individuals or groups.

- Qualitative data will be pseudonymized, transcribed and stored on encrypted
devices.

- Non-identifiable qualitative data can be shared with HABITABLE research
members.

- Un-useful data (going beyond the research purposes specified above) will be
destroyed by the researcher immediately after fieldwork as to minimize any
misuse.

- Personal qualitative data will be kept on file both for the time of the project
and for a period of 5 years after the end of the project (after which data will
be purged).

As provided for in the GDPR (Art. 15 to 23), you can exercise a series of rights:

- to obtain, free of charge, a copy of the personal data concerning you pro-
cessed in the context of this study and, where appropriate, any available infor-
mation on their purpose, origin and destination;

- to obtain, free of charge, the rectification of any inaccurate personal data
concerning you and to obtain that incomplete data be completed:;

- to obtain, subject to the conditions laid down by the regulations and free of
charge, the deletion of personal data concerning you;

- to obtain, subject to the conditions provided for by the regulations and free of
charge, the limitation of the processing of personal data concerning you;

- obtain, free of charge, the portability of the personal data concerning you
meaning to receive, free of charge, the data in a commonly used structured
format, provided that the processing is carried out using automated processes;

- o withdraw your consent, without any justification being necessary. This with-
drawal automatically entails the destruction, by the researcher, of the personal
data collected;
to lodge a complaint with the relevant Data Protection Authority:

o Website: hitps://www.datenschutz-berlin.de/
o Email: mailbox@datenschutz-berlin.de

Before you agree to take part in this research, please feel free to ask any question
that might arise from this Information Sheet or the explanation provided by the re-
searcher.

If you decide to participate, you will receive a signed copy of this document.
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Annex Il

Table 3. Statistics on numbers of experts consulted during workshops and interviews

Women 31
Men 19

Regional background

Africa 6
Americas 9
Asia & Pacific 9
Europe 26

Type of organisation

Academic research 22
Think tank 12
National implementing agency 3
Regional or international organisation 5
NGO & Advocacy group 8

Core field of expertise (multiple fields per person possible)

Displacements 5
Human mobility (in general) 9
Demography 2
Asylum & (legal) protection of migrants 3

Climate impacts & adaptation 11

Disaster risk reduction (DRR) 7

Climate-mobility interactions 15
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