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Abstract

This paper aims to analyze how a succession of extreme climate events affect
individual climate change awareness and thus personal intentions to migrate in-
ternationally. Using a wide cross-sectional, individual-level dataset covering most
countries of the Middle East and North Africa, it distinguishes between individuals
wishing to migrate and individuals wishing to migrate in an irregular way. Three
proxies of climate change awareness are considered in order to capture the emo-
tional and the cognitive components of mind. Our results show that a repetition
of fast-onset climate hazards raises concern about climate change, but a repetition
of slow-onset climate disasters lowers the level of concern. Our findings also show
that, when weather anomalies become more frequent, the emotional component of
mind is the main driver of illegal migration intentions. On the contrary, people
recognizing the relevance of national government in fighting climate change do not
wish to migrate abroad. Lastly, the empirical analysis demonstrates that, among
aware individuals, the increasing repetition of climate shocks is changing the gender
dimension of international migratory flows. For countries more exposed to climate
change, higher climate change awareness boosts irregular migration among women.
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1 Introduction

Climate change is the biggest environmental problem the world is facing today. It involves
long-term changes in climate, as well as significant intensity and unprecedented frequency
of extreme weather events such as drought, extreme temperatures, floods and storms
(Fischer et al., 2021; Naumann et al. 2021). It is one of the main causes of the loss of
biodiversity and other natural resources, and the challenge of achieving a more sustainable
and healthy planet by 2030 is enormous (United Nations, 2015).

Damaging series of disruptive floods and storms create breeding grounds for disease, as
well as contamination of drinking water and significant shortages of freshwater. Moreover,
in developing countries, high temperatures, low rainfall and droughts contribute to the
loss of arable lands because of salt accumulation in the root zone, and destroy crops and
soil properties (Baker et al., 2019). These factors also have negative repercussions in
terms of food transport and food insecurity. Moreover, deserts become hotter and drier,
sea levels rise, and coastal regions erode (IPCC, 2022).

These phenomena have serious socio-economic implications. They worsen macroeco-
nomic instability, which in turn lowers public investments especially in education and
health care. The consequent higher unemployment rates worsen living conditions, with
important security implications (Scheffran et al., 2012; Salehyan and Hendrix, 2014).

The combination of all these critical issues on one hand raises the level of individual
awareness of climate change awareness. This is a key driver for taking action to preserve
the environment (Amel et al., 2017). On the other hand, disease and harm caused by
climate change reduce the capacity to cope and adapt with urgent and appropriate en-
vironmental actions and policies (Duenwald et al., 2022). Extreme weather events thus
positively affect individual climate change awareness (Konisky et al., 2016), and together
with institutional incapacity to solve environmental problems, may be a push factor for
migration (IDMC, 2019). In the words of the British Somali poet, Warsan Shire, ‘no one
leaves home until home is a damp voice in your ear saying leave, run now, I don’t know
what ['ve become’.

Although raising climate change awareness is one of the main targets of the United Na-
tions 2030 Agenda for Sustainable Development, and although individual climate change
awareness can impact on the mode of migration, no studies have as yet been made on the
linkages among a succession of climate disasters in sending countries, individual climate
change awareness and migration intentions.

This paper aims to fill this gap by means of a maximization problem where the ex-
pected utility of migrating internationally depends, for the first time in the empirical
literature, not only on the financial benefits of migrating and its costs, but also on the
loss due to climate change. This function is principally affected by personal experience of
repeated country-specific weather change as well as the socio-economic conditions of each
agent.

The empirical analysis uses a wide cross-sectional, individual-level dataset from the



seventh wave of the Arab Barometer (2021-2022), which covers most countries in the Mid-
dle East and North Africa. These data are then merged with data on droughts, extreme
temperatures, floods and storms in the years 2000-2020, retrieved from the International
Disaster Database (EM-DAT).

This paper is thus at the crossroads between environmental and migration studies.
The connections between these different research fields makes it possible to analyze envi-
ronmental attitudes from a novel perspective, where adaptation and mitigation behaviors
are focused on the desire to migrate rather than to stay.

From a migration point of view, the Middle East and North Africa are of particular
interest, because they are on the front line in terms of human, physical, and economic
ramifications. In fact, they are important points on the Central Mediterranean and Balkan
immigration routes, making migration a hot topic in these areas as well as for the interna-
tional community. The empirical framework used here distinguishes between individuals
wishing to migrate and individuals wishing to migrate illegally. This is new compared to
previous literature, where illegal migration is generally not analyzed because of lack of
exhaustive and robust data (Manchin and Orazbayev, 2018).

The Middle East and North Africa are also a hotspot for climate change because of
their geographical location, which makes climate disasters more frequent and persistent
than in other areas of the world (Waha et al., 2017; Schilling et al., 2020). In the last
two decades, these regions have recorded an increase in the frequency of disruptive years,
i.e., years where weather anomalies have caused severe damage to humans, and have thus
received increasing attention from natural and social scientists (Duenwald et al., 2022).

Furthermore, given that not only personal experience with severe climate events but
also emotions, personal values and worldviews are very important for perceptions of cli-
mate change (Libarkin et al., 2018), climate change awareness has been explored in two
main dimensions.

The first dimension is the emotional component of mind, in other words, to what
extent an individual perceives climate change as serious and severe compared to other
global problems. The second dimension is the cognitive component of mind, which cor-
responds to rational insight into climate change problems. Note that climate change is
a global negative externality whose impact differs from place to place. This requires an
unprecedented level of cross-country policy coordination and cooperation (Janicke, 2017).
Consequently, policy integration needs to be mainstream in all national adaptation and
mitigation policies (Biesbroek, 2021). Environmental concern is essential for supporting
these costly actions (Baiardi, 2022), but climate behaviour research should also consider
how people interact with the various climate policies (Behaviour as leverage, 2022). Thus,
climate change awareness is also proxied in terms of policy attitudes for fighting climate
change on a international and local scale, i.e., individual perceptions about the priorities
of the United Nations and the perceived efforts by national governments.

Climate behaviour research needs to move beyond only focusing on choices of indi-
viduals and should consider how people interact with the broader environment as well as



with the various climate policies

Lastly, it is worth noting that women and girls are disproportionately affected by cli-
mate change compared to men (Alston, 2013). During climate emergencies, female access
to education and other essential services is limited (Cattaneo et al., 2019). Women are
also less likely to migrate than men because their financial and psychological constraints
are greater (Eastin, 2018; Rao et al., 2019). The persistence of climate emergencies can
significantly weaken a society’s ability to protect women and girls from violence and sex-
ual abuse. This is especially the case in countries more exposed to climate hazards, and
could have implications in terms of the gender composition of irregular migration. The
empirical framework here thus also aims to assess whether irregular migrant women from
economies more negatively impacted by climate change exhibit higher environmental con-
cern. To the best of our knowledge, there is to date no research studying the role of
climate change awareness in terms of migration and adaptation decisions across gender.

The remainder of the paper is structured as follows. Section 2 reviews the literature,
introduces the main research questions and the hypotheses. Section 3 analyzes the em-
pirical framework and methodology. Section 4 describes the data. Section 5 presents the
main empirical results. Section 6 concludes and discusses policy implications.

2 Related literature and research hypotheses

Our main research objectives are to asses to what extent exposure to a succession of cli-
mate shocks affects climate change awareness, to what extent climate change awareness
influences migration intentions, and whether the gender dimension matters in this frame-
work. The following subsections review main findings in the literature on these topics.
The main research questions and the related hypotheses are also introduced.

2.1 Does a series of extreme weather events affect climate change
awareness in developing countries?

Adverse weather conditions, like large significant deviations from historical weather pat-
terns, have strong negative effects in developing countries (Scheffran et al., 2012; Salehyan
and Hendrix, 2014). Repetitions of weather anomalies negatively affect the access to ba-
sic services and resources, with consequent losses in terms of productivity and economic
growth thus fostering income inequality (Ahmed et al., 2009; Burke et al., 2015; Shah et
al., 2022).

These factors are particularly disruptive to agrarian societies. In fact, the agricultural
sector, the source of income for most of the world’s poor, is probably the most affected
by climate change (Falco et al., 2019). According to IPCC (2022), approximately 3.3 to
3.6 billion people live in areas where human mortality from floods, droughts and storms
was 15 times higher than in less vulnerable areas in the decade 2010-2020.



Furthermore, disease caused by climate change exacerbates food insecurity and wage
differentials between developing and developed countries, which implies greater pressure
to migrate (Drabo and Mbaye, 2015). In this light, migration in geographical areas heavily
reliant on climate-sensitive livelihoods is a risk management strategy, enabling access to
additional resources and consumption smoothing (IPCC, 2022).

From one hand, despite the growing academic and real-world interest in this topic,
there is currently little evidence on the channels through which climate affects migration
patterns (Mueller et al., 2020).! On the other hand, many studies show that personal
experience of extreme climate events, as well as related changes in the accessibility and
effective utilization of natural resources, play a role in shaping climate change aware-
ness (Ogunbode et al, 2022). Hence, climate change awareness is the key player of an
individual’s capacity to adapt in socially desirable ways (Baiardi, 2022).

However, it is worth noting that the impact of a series of extreme weather events on
individual intentions could differ from the impact of a single event. To date, no studies
have made in-depth empirical analysis of this (Catteneo et al., 2019). We therefore test
the following hypothesis:

Hypothesis 1: A succession of extreme weather events increases climate change
awareness

2.2 Does climate change awareness drive the desire to migrate?

Migration intentions are generally defined in terms of aspiration, willingness, likelihood or
interest, thus including planning or preparations to migrate (Cirillo et al., 2022). There
is in fact a close association between migration intentions and actual future migration
(Bankole and Westoff, 1998; Creighton, 2013). In fact, intentions are a good predictor of
‘true plans’ (van Dalen and Henkens, 2013) and indicate how hard people are willing to
try in order to reach their goals (Ajzen, 2011). This implies that intentions are the first
step in the migration decision-making process, without which actual migration would not
take place (Tjaden et al., 2019).

Climate shocks go hand in hand with large-scale movements of people (Reuveny and
Moore, 2009; IDMC, 2019). Migration represents an important margin of adjustment to
global warming, potentially contributing to structural change and even increasing income
per worker in middle income countries (Cattaneo and Peri, 2016). It can be a vital
adaptation response to climate change. By considering weather variations in 103 source
countries, Coniglio and Pesce (2015) and Missirian and Schlenker (2017) demonstrate that
rising temperatures increase asylum applications to OECD countries. Similarly, Cai et al.
(2016) find that higher temperatures positively affect international out-migration only in
the most agriculture-dependent countries. There is also some country-specific evidence

'In fact, the literature mainly considers losses in agricultural productivity caused by climate change
as drivers of international migration (Cottier and Salehyan, 2021).



on this link (Gray and Wise, 2016). However, in the case of Asian countries, some studies
find either no effects (Mueller et al., 2014) or reverse effects, i.e., natural disasters reduce
emigration flows (Gray and Mueller, 2012).

On the other hand, as noted above, the literature suggests that climate change aware-
ness is stronger for people who have direct experience of extreme weather events. To
the best of our knowledge, previous literature has only investigated either the relation-
ship between climate hazards and migration, or the relationship between climate hazards
and environmental concern. It has not explicitly investigated jointly how a succession of
climate disasters in sending countries may affect climate change awareness, which may
positively influence migration intentions. Given these premises, we test the following
hypothesis:

Hypothesis 2: Climate change awareness strengthens migration intentions when the
frequency of severe climate events increases

However, migration decisions can be costly. Adam (2016) describes how resource barriers
affect intentions to migrate. These barriers can be lack of income, lack of education
opportunities and life-cycle stage. Such factors are a severe impediment to emigration
and constitute the monetary and financial costs of migration particularly to developed
countries.

Financial constraints increase prohibitively during climate shocks, and official papers
required for leaving a country (e.g., visa applications) are also time-expensive. Financial
constraints can thus become stronger during periods of climatic variability (Cottier and
Salehyan, 2021). Moreover, irregular mass migration is more responsive to the economic
cycle than legal immigration (Hanson and Spilimbergo, 1999; Hanson, 2006; Nawrotzki et
al., 2015). This counter-factual evidence suggests that climate change may be responsible
for irregular mass migration towards advanced economies (The Guardian, 2015).

Nevertheless, illegal migration intentions are omitted from most migration statistics
(Manchin and Orazbayev, 2018). To the best of our knowledge, only Cottier and Salehyan
(2021) analyze the impact of droughts on irregular migration flows by using data on
the number of illegal border crossings recorded in the European Union and Schengen
Associated Countries (i.e. Iceland, Liechtenstein, Norway and Switzerland). They find
that climate shocks reinforce financial barriers to migration and that no clear conclusions
can be drawn on their effects on irregular migration. Therefore, we also test the following
hypothesis:

Hypothesis 3: Climate change awareness fosters illegal migration intentions when the
frequency of severe climate events increases

2.3 Which migrants are most aware of climate conditions?

Adaptation to climate change is also gendered (Chindarkar, 2012; Alston, 2013). To the
best of our knowledge, the existing literature on the linkages between climate change,



migration and gender is limited and methods and results of these studies differ (Denton,
2002; Rao et al., 2019; Babacan, 2021).

In many parts of the world, women have limited access to labor opportunities and
are largely excluded from political, community and household decision-making processes
(Penning-Rowsell et al., 2013; Adam, 2016). Women also tend to be primary carers with
responsibility for the elderly, children and the household. The availability of natural
resources such as clean water and foodstuffs is negatively impacted by climate change,
which can also lead to school closure. This in turn often disproportionately affects girls’
education (Fry and Lei, 2021).

These factors may increase the burden on women, exacerbating marginalization and
unequal ownership of vital resources (Alstor, 2013; Cattaneo et al., 2019). So, they
all restrict economic independence of women, who thus tend to have higher liquidity
constraints. Moreover, women perceive migration as a risky decision because of the high
probability of sexual abuse along the major migration routes. The combination of these
factors makes female intention to migrate lower than male intention (Eastin, 2018; Rao
et al., 2019).

It is men on the other hand who generally make decisions about evacuation and timing,
and are more likely to migrate to look for work, energy sources, clean water and safe
sanitation during climate emergencies (Dankelman, 2012; Ampaire et al., 2020). Given
that climate change awareness could be a driving force in such decisions, independently
of the mode of migration, the following hypothesis is tested:

Hypothesis 4: Among migrants, men are more aware of climate change than women

In countries more susceptible to the negative impact of climate change, losses in agri-
cultural productivity significantly lowers the income of rural populations (Duenwald et
al., 2022). In these circumstances, women are more exposed to risk than men (Yadav
and Lal, 2018). Their condition dramatically degenerates, making them even poorer and
more vulnerable (Cannon, 2002; Andrijevic et al., 2020).

The literature also highlights that climate change is causally associated with increas-
ing socio-political conflict, as in the case of the long drought in Syria in 2007-2010, which
pushed people into neighboring countries and Europe (Kelley et al., 2015). These phe-
nomena often go hand in hand with an increasing trend in sexual violence and aggression
against women and girls (Desai and Mandal, 2021). For instance, extreme drought con-
ditions in Ethiopia in 2010-2011 made it more likely for girls to be sold into marriage in
exchange for livestock (OCHA, 2021).

The implications of the relationship between gender and climate change-induced mi-
gration are not clear. On one hand, worsening socioeconomic conditions may remove
female presence from migratory flows. On the other hand, despair, hardship and increas-
ing episodes of sexual violence in the home country may lead women to take risks they
normally would not, and thus boost especially illegal migration intentions.



Under these circumstances, the trade-off between staying in the home country in
extreme poverty during protracted crises and facing the risk of migrating may no longer
hold. This could have significant implications in terms of the gender composition of
climate change-induced irregular migration. The following hypothesis is thus tested:

Hypothesis 5: Among irreqular migrants, women are more aware of climate change
than men in economies more susceptible to climate change

3 The empirical framework

To formalize the framework, a utility maximization problem is adopted, where, for each
agent ¢ in country j, the expected utility of migrating internationally can be expressed as
follows:

E(ui;) = E[B(Xj;) — C(Xi;) — L(W;, Xi5)] (1)

where all terms in the right-hand side of Equation (1) depend on personal and household
attributes (X;;). According to Grogger and Hanson (2011) and Cirillo et al. (2022), the
expected utility of migrating internationally (E(u;;)) is a linear function of the difference
between the financial benefits of migrating and its costs. Financial benefits (B(X;;))
are generally associated with individual specific characteristics like age, education and
current employment status, while the costs of migration (C'(X;;)) traditionally consist of
the financial resources necessary to cover migration expenses (monetary costs) and on
family and societal ties (psychological costs).

In fact, people can perceive positive or negative feelings towards the location in which
they live. So, migration may be a difficult decision from a psychological point of view.?
Psychological costs of migration mainly depend on place attachment and mobility poten-
tial, i.e., the bond between people and places (Adam, 2016). Mobility potential is often
indicated in terms of disinterest in outside locations as well as place attachment, which
could be either positive or negative. Episodes of violence and insecurity and the presence
of local networks may be important in this context (Scheffran et al., 2012; Marchin and
Orazbayev, 2018).

This implies that climate change has the potential to affect mobility potential thus
causing place detachment. People, knowing that their home is under threat, can inten-
tionally decide to run away to other places (Agyeman et al. 2009). So, for the first time
in the empirical literature, maximization problem (1) above includes losses due to climate
change (L(W;, X;;)). This function is principally affected by personal experience of re-
peated country-specific weather change (W;) as well as the socio-economic conditions of
an agent (X;;). It is thus closely connected with individual concern about climate change.

2The literature often associates these perceptions to the vulnerability of the socio-cultural and envi-
ronmental conditions characterizing the place where people live.



Given these premises, the core of the estimation strategy is following given by the two
equations:
Mij = @ + Oélcij + OéQXZ‘j -+ g; -+ 61‘]‘ (2)

Cij = Bo + BiW; + B X5 + 0 + €5 (3)

where, in Equation (2), the desire to migrate (1/;;) depends on climate change awareness
(C;;) and on a vector of control variables X;;, including individual socio-economic and
demographic characteristics. At the same time, Equation (3) indicates that C;; depends
on a set of selected instrumental variables W;, corresponding to a succession of country-
specific climate disasters, and on the control variables X;;. Individual fixed effects are
introduced by the term o;.

Given that both M;; and C;; are binary variables (see Subsections 4.1 and 4.2), the
empirical framework is based on a two-step probit model where one of the covariates (i.e.,
Ci;) is endogenously determined. Equation (3) is thus the first step regression in the IV
strategy, while Equation (2) is the second stage regression which is the main focus of
the empirical analysis. Coefficient estimates are computed by applying Newey’s (1987)
efficient two-step estimator.

Hypothesis 1 is supported if the Coefficient ; is positive and statistically significant.
Hypotheses 2 and 3 are supported if Coefficient o is positive and statistically significant.
Lastly, Equations (2) and (3) are also estimated by distinguishing between male and
female respondents. In this way, Hypotheses 4 and 5 can be tested by means of the
following condition:

a —af >0 (4)
where o and ol are the estimated climate change awareness for male and female re-
spondents obtained from Equation (2), respectively. Note that Hypothesis 5 is supported
if Condition 4 does not hold.

4 Data

Data presented in Subsections 4.1-4.3 are retrieved from the seventh wave of the Arab
Barometer for 2021-2022. Data are obtained by means of a nationally representative
probability sample of the population aged 18 and above in the following twelve countries:
Algeria, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, Palestine,
Sudan and Tunisia. The sample represents about 80 percent of the citizen population
in the Arab world. Anonymous private computer tablet-based interviews lasting approx-
imately 45 minutes were conducted face-to-face with respondents randomly selected to
represent their communities. The number of respondents in each country is about 2,300,
with Kuwait and Palestine as the only exceptions (1,228 and 1,800 interviews, respec-
tively).



4.1 Migration intentions

Data on migration intentions are obtained from those respondents whose answer is ‘ Yes’
to the following question ‘Some people decide to leave their countries to live somewhere
else. Have you ever thought about emigrating from your country?’. Data on irregular mi-
gration intentions are computed by means of the following question: ‘ Would you consider
leaving [COUNTRY] even if you didn’t have the required papers that officially allowed you
to leave?’. Interviewees answering ‘Yes’ to this question are those desiring to migrate
irregularly.

4.2 Climate change awareness

Climate change awareness is proxied by means of three distinct variables, which are used
alternatively in the estimation strategy. The first proxy of climate change awareness is
obtained through the following question: ‘ Which of the following are the first and second
biggest environmental challenges facing your country?’. We compute a dummy is equal
to 1 when respondents indicate climate change as the first environmental challenge, while
it is equal to 0 in all the other cases.

The second proxy of climate change awareness has been obtained through the follow-
ing question: ‘Among the following options, what should the first priority of the United
Nations be in the region?’ The derived dummy is equal to 1 when respondents indicate
climate change as the first priority of the United Nations.

The third proxy of climate change awareness is obtained through the following ques-
tion: ‘Do you think our national government should do more, less, or about the same
amount as it is doing right now to deal with climate change?’ The derived dummy is
equal to 1 when respondents answer that their national government should do ‘more’,
and is equal to 0 in all the other cases.

It is worth noting that the first proxy covers the emotional component of climate
change attitudes, assuming that the intensity of environmental concern is proportional to
the degree of perceived gravity of climate change. The second and third variables on the
other hand are more closely related to the cognitive component of mind, corresponding
to increasing attention to the responsibilities of supranational and national governments
in fighting climate change. Attitudes towards climate policies are crucial in terms of
adaptation and mitigation behaviors.

4.3 Control variables

Lack of income and /or of education opportunities, life-cycle stages and attitudes to change
and adventure can all constitute barriers to migration intentions. These factors, which
could all influence migration costs, are captured by a set of dummies of individual observ-
able characteristics such as education, employment status, age, gender, marital status,
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having children, internet use and living in a rural area.

With regard to the costs of migration, the variables are the following: (i) local net-
works: a dummy capturing being part of a group when respondent has no experience
of sexual violence; (ii) sexual violence: a dummy variable capturing sexual violence by
selecting those respondents retaining that episodes of abuse and violence against women
have increased in their community; (iii) local networks and sexual violence: a dummy
capturing being part of a group when a respondent states that violence at the expense of
women is increasing in his/her country. These are all proxies of mobility potentials.

The variable capturing the existence of local networks is obtained by means of the
following question: ‘Are you a member of an organization or a group or a club?’. The
literature shows that it is not clear how local networks affect migration intentions (Marchin
and Orazbayev, 2018). From one hand, an organization can provide members mutual
insurance, thus reducing mobility potential (Munshi and Rosenzweig, 2016). On the
other hand, the presence of social networks lowers migration costs, and so has a positive
impact in terms of migration flows (McKenzie and Rapoport, 2007, 2010).

The variable used to proxy sezual violence, which tends to dramatically increase during
climate crises especially targeting women and girls (Desai and Mandal, 2021), is obtained
from the answer to the following question: ‘In the past 12 months, has abuse of or violence
against women in the community increased, stayed the same, or decreased?’. The dummy
variable derived is equal to 1 when respondents state that violence against women in the
community ‘increased’ in the past 12 months, and is equal to 0 in all other cases. This
variable captures negative attachment to place. Finally, the variable local networks and
sexual violence is obtained by combining the two previous variables.

4.4 Successions of different natural disasters

Data on droughts, extreme temperature, floods and storms are retrieved from the Interna-
tional Disaster Database (EM-DAT) at the University of Louvain, Brussels. In particular,
for each type of natural disaster, we compute four distinct ordinal variables by summing
all events recorded in each category in the years 2000-2020, which is the time period pre-
ceding the survey. The cumulative absolute frequency obtained for each selected country
are then used in the empirical estimates.

4.5 Stylized facts

Figure 1 shows that North African countries are generally the most affected by successions
of different climate disasters in the period 2000-2020.

Figure 1 about here

In particular, floods are the most recurrent natural disaster, especially in Algeria, Morocco
and Sudan, with 36, 30 and 29 episodes, respectively. Among Middle Eastern countries,

11



Iraq exhibits the highest absolute frequency of extreme events, with 12 episodes of flood-
ing, while Jordan experienced all these weather events at least once.

Table 1 shows the main stylized facts in each country related to the variables describes
in detail in Subsections 4.1-4.3.

Table 1 about here

For three countries in the sample (Sudan, Jordan and Tunisia), more than 40 per cent of
respondents report that they have considered migrating internationally, while in five coun-
tries (Morocco, Sudan, Tunisia, Iraq and Algeria) more than 10 per cent of individuals
say they wish to migrate even if they do not have all the required official papers. Indepen-
dently of the mode of migration, Sudan exhibits the highest scores (44.84 and 17.64 per
cent, respectively), while Mauritania, Kuwait and Egypt are the countries where people
express less desire to migrate.

With regard to environmental attitudes as measured by the perception of climate
change as the biggest environmental problem, Kuwait and Tunisia show the highest levels
of awareness (9.69 and 9.00 per cent, respectively), and the lowest scores are recorded
in Palestine (3.00 per cent), Libya (1.24 per cent) and Lebanon (0.54 per cent). When
environmental concern is measured by the perception of the first priority of the United
Nations, however, the highest levels of awareness are in Egypt and Kuwait (20.30 and
10.50 per cent, respectively), while Palestine and Iraq present the lowest scores (1.94
and 1.67 per cent, respectively). More than 62 per cent of respondents across the sample
agree that their national government should take more actions for the environment. Quite
surprisingly, all respondents were in agreement in Libya and Palestine, despite the lower
scores reported in the other two indicators.

Lastly, with reference to mobility potential, the presence of a local network is partic-
ularly relevant in Kuwait and Morocco (13.19 and 12.23 per cent, respectively). Sexual
abuse is primarily a concern in Middle Eastern countries. In fact, more than 50 per cent
of respondents in Iraq, Jordan and Palestine state that episodes of abuse and violence
against women have increased during the previous year. In North African countries, this
issue is also particularly critical in Tunisia, with a share equal to 57.71 per cent.

5 Empirical results

5.1 Climate change awareness and adverse weather conditions

Table 2 presents the results of the first stage regressions (Equation 3) when all sample
countries are considered. Three different proxies of climate change awareness are alter-
natively used, capturing the emotional and cognitive component of attitude to climate
change.

Table 2 about here
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The set of instruments used in all regressions is composed of a succession of droughts, ex-
treme temperatures, floods and storms. This is new in comparison with previous empirical
literature, where only one, or at most, two distinct weather events over a period of time
were used in the estimation strategy. This however fails to capture how adverse weather
conditions affect individual adaptation choices in the long run and only captures short-
run effects of random geophysical processes on individual perceptions. To the best of our
knowledge, only Falco et al. (2019) use long-run decennial variations of temperatures and
precipitations, in order to investigate the effects of permanent climate changes. Eastin
(2018) follows a similar approach by including in the empirical analysis standardized devi-
ations in inter-annual temperature estimates and standardized country-level precipitation
measurements.

Independently of the type of indicator used to proxy climate change awareness, esti-
mates in Table 2 show that the repetition of climate shocks does not necessarily imply an
increase in climate change concern in all cases. A succession of floods positively affects
individual concern about climate change, as does a repetition of extreme temperatures,
except for the instance where climate change awareness is measured by the wish for more
effort by national government.

But when a series of slow-onset climate events, like storms and droughts, is consid-
ered, the estimated coefficients are negative and generally statistically significant. The
repetition of slow-onset climate events thus decreases climate change awareness. This
counter-intuitive finding is not new in the literature regarding the relationship between
international migration and climate disasters in middle income countries (Cattaneo et al.,
2019). Koubi et al. (2016a,b) and Mastrorillo et al. (2016) in fact find that, although
droughts potentially exacerbate conflicts over resources, they do not prompt people to
leave. Falco et al. (2019) find that precipitations are never statistically significant.
Mueller et al. (2020) highlight that climate variation is poorly understood in African
countries.

So, Hypothesis 1 is only supported in relation to fast-onset weather events like floods
and extreme temperatures. These findings are also robust when each succession of cli-
mate shocks is alternatively used in Equation (3), as reported in Tables A.1-A.3 in the
Appendix. The different effects of different types of event on environmental perceptions
may shed some light on previous evidence that droughts potentially reduce migration
intentions, while water surpluses are associated with higher migration flow (Cottier and
Salehyan, 2021).

With regard to the other control variables, Table 2 shows that the presence of local net-
works positively affects climate change concern, while no clear conclusions can be reached
on perceptions related to increasing sexual violence against women. The relationship be-
tween environmental attitudes and gender is also inconsistent (Mohai, 1997; Zelezny et
al., 2000). Higher educational levels and having a child increase climate change awareness,
while family ties (i.e. either being married or divorced) are sometimes accompanied by
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lower concern about climate change.?

5.2 Climate change awareness and migration

Table 3 reports the second stage probit results of Equation (2), where climate change
awareness is the endogenous variable.® The Endogenous Wald x? statistic, reported at
the bottom of Table 3, is always significant at the level of 0.01, which confirms the
endogeneity of climate change awareness. This implies that it is appropriate to use an
iv-probit model as estimation method.

Table 3 about here

The estimated coefficients of climate change awareness shown in Table 3 are always
positive and statistically significant. This evidence supports Hypotheses 2 and 3 and im-
plies that environmental change is increasingly affecting climate beliefs, which are in turn
becoming an important driver of migration (Bardsley and Hugo, 2010). More precisely,
when the willingness to migrate is considered (Columns 1-3), the positive impact of cli-
mate concern is the strongest when individuals believe that climate change should be
the first priority of the United Nations (Column 2), while irregular migration is boosted
especially when individuals perceive climate change as the biggest environmental problem
the world is facing (Column 4).

With reference to mobility potentials, some differences emerge. Being part of a lo-
cal network is an incentive to migrate (Columns 1-3). This result is new compared to
Manchin and Orazbayev (2018), who find that overseas rather than local social networks
are the most important factor in international migration intentions. Moreover, the high-
est coefficients are observed when individuals are part of a group and, at the same time,
experience increasing violence. This further highlights the relevance of local networks in
reducing the costs of migration.

Young men are more willing to migrate than women. This result is robust to all the
indicators used to proxy climate change awareness and confirm that migration from the
Arab World is male-dominated, in line with the literature (Falco and Rotondi, 2016).

With regard to the remaining control variables, a positive relationship is also found for
the use of the Internet as a source of information. The estimated coefficients for high ed-
ucational levels (school-leaving diploma, bachelor’s and master’s degree) are negative and
statistically significant only when irregular migration intentions are analyzed (Columns
4-6). This is a very interesting result with important repercussions in terms of policy
decisions. Lastly, family ties, such as being married, or widowed or having children, neg-
atively affect the willingness to migrate. Similarly, being employed is a disincentive to
migration. The same is observed for people living in rural areas (Columns 1-3).

3Specifically, this occurs when climate change awareness in measured in terms of desire for more
government efforts.
4The corresponding first stage regressions are displayed in Table 2 and discussed above.
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It is worth noting that previous literature suggests that migration flows may be
stronger in countries more reliant on agriculture, but no clear evidence has been reached
on this (Cottier and Salehyan, 2021). We therefore briefly investigate migration flows dis-
tinguishing between countries with lower/higher labor dependency on agriculture. The
rule of thumb followed here to identify non-agrarian countries is that non-agrarian coun-
tries exhibit a share of labor employment in the agricultural sector lower than the average
recorded in North Africa and Middle East, which was 24.17 per cent in the years 2000-
2019.% This is the case of Kuwait (2.26 per cent), Jordan (3.37 per cent), Lebanon (14.92
per cent), Algeria (15.19 per cent), Tunisia (16.86 per cent), Libya (21.36 per cent) and
Iraq (23.35 per cent). The remaining economies are treated as agrarian economies. In
our sample, these countries are: Egypt, Mauritania, Morocco and Sudan, with an average
share equal to 27.12, 35.95, 40.07 and 45.04 per cent, respectively. Note also that the
incidence of natural disasters is especially intense in Morocco, Sudan and Mauritania (30,
29 and 21 climate events in the years 2000-2019, respectively).

Tables 4 and 5 about here

We also split the sample by using the climate change vulnerability index, calculated
by the Notre Dame Global Adaptation Initiative.’ In this case, the rule of thumb is that
countries less vulnerable to climate change exhibit a value of this index lower than 0.40 in
2020. This is the case of Jordan (0.379), Morocco (0.380), Kuwait (0.383) and Algeria and
Tunisia (both 0.390). The remaining economies are treated as countries more vulnerable
to climate change.” Results are reported in Tables 6 and 7.8

Tables 6 and 7 about here

Hypothesis 2 does not hold in all the clusters of countries analyzed (Tables 4-7,
Columns 1-3). In fact, its estimated coefficient is mainly negative and statistically signifi-
cant independently of the kind of intentions analyzed. Note that climate change awareness
is a push factor in migration only when it is perceived as the first priority of the United
Nations in countries more exposed to environmental disease (Tables 5 and 7, Column 2).
In all the other circumstances, and in particularly when respondents retain that climate
change needs more national government efforts, higher environmental awareness goes hand
in hand with the willingness to stay.

Data are retrieved from database: World Development Indicators (World Bank, 2022 Edition).

6This is a composite indicator of the vulnerability of human society to climate hazards. It is computed
through six sectors: food, water, health, ecosystem services, human habitat and infrastructure. For more
information, see https : //gain.nd.edu/.

"The climate change vulnerability index is not available for Palestine, which is thus excluded from the
empirical estimates when countries less/more vulnerable to climate change are analyzed.

8Note that non-agrarian and less vulnerable (agrarian and more vulnerable) countries are also the
economies in the sample characterized by a lower (higher) vulnerability to climate change.
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Findings support Hypothesis 3 only when non-agrarian economies are considered (Ta-
ble 4, columns 4-6). The findings also hold when climate change is perceived as the first
priority of the United Nations and when respondents believe that climate change needs
more national government efforts.

Finally, an increase in episodes of abuse or violence against women is always the most
relevant variable in mobility potential (Tables 5-7), which confirms the seriousness of this
problem in economies hit by erratic and persistent natural disasters.

5.3 The gender dimension of climate change-induced migration

Condition 4 is tested in economies characterized by a lower susceptibility to climate
change, i.e., non-agrarian countries and economies less vulnerable to climate change. Re-
sults are reported in Table 8. Both men and women exhibit higher levels of environmental
concern among migrants. In fact, Condition 4 holds when climate change awareness is
considered as the biggest environmental challenge, which implies that migrant men are
more aware of climate change. This is principally due to the non-agrarian nature of their
economies, as shown in the second column of Table 8.

Table 8 about here

At the same time, the negative and highly significant coefficient recorded when climate
concern is measured in terms of more national government efforts is a signal that awareness
of climate conditions is a key driver among migrant women. This result is driven by
economies less vulnerable to climate change, as shown in the third column of Table 8. So,
with regard to the intentions to migrate internationally, results do not support Hypothesis
4. This is in line with Hunter and David (2009), who show that environmental conditions
are a push factor in terms of migration decisions, and impact men and women with no
distinction.

Table 9 reports results related to illegal migration intentions in the same clusters of
countries.

Table 9 about here

In this context, Condition 4 is positive and statistically significant in two out of three
cases (i.e. when people perceive that climate change concern is the biggest environmental
challenge and the first priority of the United Nations). This finding is also robust when
non-agrarian countries and economies less vulnerable to climate change are analyzed. So,
with reference to illegal migration intentions, Hypothesis 4 is supported.

Lastly, we analyze the composition of irregular migration flows among climate aware
individuals in countries characterized by greater vulnerability to climate change, i.e.,
agrarian countries and economies more vulnerable to climate change.

Table 10 about here
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Table 10 indicates that women’s desire to migrate internationally does not fit a regular
pattern, given that Condition 4 is negative and highly significant. This is the case in both
agrarian countries and economies more vulnerable to environmental problems. These find-
ings support Hypothesis 5, and suggest that a persistent climate emergency may change
the composition of international illegal migratory flows especially in economies highly
exposed to a repetition of severe weather events.

This is likely to have tragic humanitarian consequences. Irregular migrants are often
arbitrarily detained in inhumane conditions, and the frequency of serious sexual and
gender-based violence is increasing, especially along the Central Mediterranean Route,
with Libya - and more recently also Algeria - as the last stop before arriving in Europe.
And many lives are being lost by people making irregular crossings of the Mediterranean
Sea.

6 Conclusions and policy implications

This paper analyzes the effect of climate change awareness on migration intentions in
the Arab World when the frequency of climate disasters accelerates. Individuals wishing
to migrate abroad illegally are also considered. The empirical analysis is performed by
merging individual-level data retrieved from the seventh wave of the Arab Barometer
in the period 2021-2022 and EM-DAT data on droughts, extreme temperatures, floods
and storms for 2000-2020. The estimation strategy is based on a [V-probit model, which
estimates the role of a repetition of different climate hazards on climate change awareness,
and, at the same time, its influence on the personal desire to migrate internationally.

Our main findings open up several challenges for the policymaker. First, they show
that repetitions of severe weather events do not necessarily strengthen climate change
perceptions. On one hand, the occurrence of extreme temperature and flooding events
has a positive effect on climate change awareness, and increases international migration.
But on the other hand, the repetition of droughts and storms lowers the level of awareness
of climate change. Where repeated droughts and storms occur, the expected positive
relationship between higher environmental concern and migration was not observed. This
suggests that adaptive policies need to take into account which combination of natural
hazards a country faces.

This is crucial for tailoring policies to promote environmentally friendly behavior,
because their success is closely linked to individual awareness of the environment. It
would also be important for improving the resiliency of infrastructures and systems where
repeated climate disasters force people to move from rural to urban areas in the same
country rather than international migration flows.

Secondly, there are interesting findings on individual perceptions. The emotional
component of mind is the main driver of illegal migration intentions. This is true in most
of the cases analyzed, and especially in economies more vulnerable to climate change.
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Given that many long and dangerous irregular journeys are made from North African
countries to the European Union, international authorities need to take into account that
today many of these are driven by the perception of the gravity of climate change and
not, as in the past, only by economic factors.

This can have crucial implications for improving migration management as well as
social inclusion and integration. It particularly suggests the importance of host countries
offering ad-hoc support to immigrants who may be harmed by climate change in terms of
their society, psychology and health. On the other hand, when environmental awareness
is measured by strength of desire for more effort by national governments, results indicate
that the wish to migrate abroad is weaker. This implies the importance of national
authorities in making adaptation policies more effective.

Given that our findings also indicate that the composition of international migratory
flows is changing in terms of individual awareness, a particular attention to the role
of women as agents of resilience in families and communities is needed.® Adaptation
policies need to facilitate the engagement of local female-led organizations and gender
programming, ensuring easier access to natural resources, communication, information,
knowledge, financial opportunities and institutional practices.

These aspects remain a serious challenge, especially given the increasing numbers
of episodes of sexual violence targeting women and girls during climate crises (OCHA,
2021). These clearly deteriorate security conditions in the home country, and increase
the willingness to migrate at any cost. There is an urgent need for more psychological
services fighting gender-based violence, and these are extremely important in both home
and host countries.

Lastly, policymakers in both sending and receiving countries should also promote
environmental education in all levels of the education system as well as in training and
social programs. This would help wider the society to better understand the urgency,
severity and scientific basis of climate change and its impact on human well-being, to
better mitigate environmental risks, and to introduce green public work programs. This
in turn is crucial to reduce gender discrimination and gender inequality worldwide.
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Table 2: First stage regressions of Equation (3) when all countries are considered

Climate change as Climate change as Climate change needs
the biggest the first priority of the more efforts by
environmental challenge United Nations national government
Succession of climate disasters
Drought -0.0002 -0.0016* -0.0072%**
(0.0009) (0.0008) (0.0023)
Extreme Temperatures 0.0046*** 0.0057*** -0.0105%**
(0.0010) (0.0009) (0.0025)
Flood 0.0005*** 0.0013%** 0.0018%**
(0.0002) (0.0002) (0.0005)
Storm -0.0069%** -0.0027%** -0.0016
(0.0007) (0.0007) (0.0019)
Mobility potentials
Local networks 0.0023 0.0102%* 0.0543%**
(0.0058) (0.0051) (0.0153)
Sexual violence -0.0037 -0.0068%** 0.0216%**
(0.0029) (0.0026) (0.0076)
Local networks and sexual violence -0.0241%%* 0.0010 0.0768%**
(0.0083) (0.0073) (0.0228)
Socio-economic characteristics
Female -0.0028 -0.0010 -0.0205%**
(0.0029) (0.0026) (0.0077)
Age (less than 24 years old) -0.0002 -0.0023 0.0251%*
(0.0051) (0.0045) (0.0134)
Age (between 25 and 34 years old) 0.0059 -0.0017 0.0012
(0.0039) (0.0035) (0.0103)
Age (between 35 and 44 years old) 0.0036 -0.0063* -0.0157
(0.0038) (0.0034) (0.0099)
Preparatory level of education 0.0101%** -0.0021 -0.0388%**
(0.0046) (0.0041) (0.0116)
Secondary level of education 0.0054 0.0066* 0.0074
(0.0041) (0.0037) (0.0104)
Mid-level diploma level of education 0.0041 0.0187*** -0.0008
(0.0051) (0.0045) (0.0135)
Bachelor’s and/or Master’s level of education 0.0089%** 0.0200%** 0.0310%**
(0.0045) (0.0039) (0.0115)
Married -0.0027 0.0021 -0.0332%*
(0.0057) (0.0050) (0.0149)
Divorced 0.0056 -0.0099 -0.0424%*
(0.0084) (0.0074) (0.0213)
Widowed -0.0018 0.0103 -0.0255
(0.0086) (0.0076) (0.0224)
Having children 0.0131%* -0.0063 0.0508%**
(0.0053) (0.0047) (0.0138)
Internet use -0.0024 -0.0097*** 0.0019
(0.0033) (0.0029) (0.0084)
Living in a rural area -0.0037 0.0008 -0.0374%**
(0.0029) (0.0026) (0.0077)
Being employed -0.0024 0.0092%** 0.0033
(0.0031) (0.0027) (0.0081)
Constant 0.0443%** 0.0235%** 0.5236%**
(0.0061) (0.0054) (0.0164)

Notes: Probit estimates with the inclusion of individual fixed effects. Standard errors are reported in brackets. A *, ** and *** refers to 10,
5 and 1 per cent significant value, respectively.
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Table 8: Testing Hypothesis 4 when the willingness to migrate, all countries and economies less
susceptible to climate change are considered

All Non-Agrarian Less vulnerable
countries countries countries
Climate change as:
the biggest environmental challenge 3.2161%* 3.0895%** -3.6853
(1.1623) (0.7554) (2.6012)
the first priority of the United Nations 0.6059 0.6560 -0.1950
(0.7529) (0.8472) (0.8314)
more efforts by national government -3.5459%** -0.3139 -0.7732%%*
(07435) (0.2718) (0.2528)

Notes: Non-agrarian countries are: Algeria, Iraq, Jordan, Kuwait, Lebanon, Libya and Tunisia. Less vulnerable countries are: Algeria,
Jordan, Kuwait, Morocco and Tunisia. Wald tests on the coefficients computed from IV-probit estimates shown in Tables A.4, A.6 and A.8.
Standard errors are reported in brackets. A *, ** and *** refers to 10, 5 and 1 per cent significant value, respectively.

Table 9: Testing Hypothesis 4 when the willingness to migrate irregularly, all countries and
economies less susceptible to climate change are considered

All Non-Agrarian Less vulnerable
countries countries countries
Climate change as:
the biggest environmental challenge 9.1032%* 3.0169** 2.4616
(2.9175) (1.1925) (1.9457)
the first priority of the United Nations 4.1007*** 5.3110%** 4.0833%**
(1.2856) (0.9381) (0.8905)
more efforts by national government -1.4890 0.4959%* 0.2266
(0.9676) (0.2802) (0.2546)

Notes: Non-agrarian countries are: Algeria, Iraq, Jordan, Kuwait, Lebanon, Libya and Tunisia. Less vulnerable countries are: Algeria,
Jordan, Kuwait, Morocco and Tunisia. Wald tests on the coefficients computed from IV-probit estimates shown in Tables A.5, A.7 and A.9.
Standard errors are reported in brackets. A *, ** and *** refers to 10, 5 and 1 per cent significant value, respectively.

Table 10: Testing Hypothesis 5 when countries more susceptible to climate change are consid-

ered
Agrarian More vulnerable
countries countries
Climate change as:
the biggest environmental challenge -63.5872%** -7.6353%**
(7.1697) (1.3743)
the first priority of the United Nations -5.5880% 10.5282
(2.8604) (10.4510)
more efforts by national government 0.3079 -0.2687
(0.4827) (0.5097)

Notes: Agrarian countries are: Egypt, Mauritania, Morocco and Sudan. More vulnerable countries are: Egypt, Iraq, Lebanon, Libya,
Mauritania and Sudan. Wald tests on the coefficients computed from IV-probit estimates shown in Tables A.10 and A.11. Standard errors
are reported in brackets. A *  ** and *** refers to 10, 5 and 1 per cent significant value, respectively.
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Figure 1 - Geographic distribution of the occurrence of climate hazards in the Middle East and North Africa

Panel (A) - Droughts

Panel (C) - Floods Panel (D) - Storms

Notes: Author’s elaboration on data retrieved from EM-DAT. Reference time period: 2000-2020.
Country list includes: Algeria, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco,
Palestine, Sudan and Tunisia. This is the sample covered by the seventh wave of the Arab Barometer
survey (2021-2022).



Appendix A



A.1: First stage regressions of Equation 3 when each succession of climate shocks are alterna-
tively considered and climate change awareness is measured as the biggest environmental
challenge and all countries are considered

(1) (2) (3) (4)
Successton of climate disasters
Drought 0.0004 - - -
(0.0008)
Extreme Temperatures - 0.0034%** - -
(0.0007)
Flood - - 0.0010%** -
(0.0001)
Storm - - - -0.0055%**
(0.0007)
Mobility potentials
Local networks 0.0077 0.0059 0.0052 0.0064
(0.0058) (0.0058) (0.0058) (0.0058)
Sexual violence -0.0058%** -0.0048%* -0.0046 -0.0058%*
(0.0029) (0.0029) (0.0029) (0.0029)
Local networks and sexual violence -0.0225%** -0.0229%** -0.0235%** -0.0230%**
(0.0084) (0.0083) (0.0083) (0.0083)
Socio-economic characteristics
Female -0.0026 -0.0028 -0.0027 -0.0025
(0.0029) (0.0029) (0.0029) (0.0029)
Age (less than 24 years old) 0.0010 0.0015 0.0002 -0.0000
(0.0051) (0.0051) (0.0051) (0.0051)
Age (between 25 and 34 years old) 0.0064 0.0066* 0.0061 0.0061
(0.0039) (0.0039) (0.0039) (0.0039)
Age (between 35 and 44 years old) 0.0036 0.0038 0.0035 0.0035
(0.0038) (0.0038) (0.0038) (0.0038)
Preparatory level of education 0.0079%* 0.0078%* 0.0083* 0.0095**
(0.0046) (0.0046) (0.0046) (0.0046)
Secondary level of education 0.0005 0.0007 0.0022 0.0033
(0.0041) (0.0041) (0.0041) (0.0041)
Mid-level diploma level of education 0.0029 0.0029 0.0046 0.0029
(0.0051) (0.0051) (0.0051) (0.0051)
Bachelor’s and/or Master’s level of education 0.0061 0.0070 0.0067 0.0070
(0.0044) (0.0044) (0.0044) (0.0044)
Married -0.0072 -0.0059 -0.0057 -0.0056
(0.0057) (0.0057) (0.0057) (0.0057)
Divorced 0.0053 0.0056 0.0047 0.0057
(0.0084) (0.0083) (0.0083) (0.0083)
‘Widowed -0.0073 -0.0064 -0.0051 -0.0048
(0.0086) (0.0086) (0.0086) (0.0086)
Having children 0.0132%* 0.0131%* 0.0144%** 0.0128%**
(0.0053) (0.0053) (0.0053) (0.0053)
Internet use -0.0055* -0.0047 -0.0019 -0.0055*
(0.0032) (0.0032) (0.0032) (0.0032)
Living in a rural area -0.0016 -0.0021 -0.0038 -0.0016
(0.0029) (0.0029) (0.0029) (0.0029)
Being employed -0.0028 -0.0030 -0.0029 -0.0022
(0.0031) (0.0031) (0.0031) (0.0031)
Constant 0.0464%** 0.0413%** 0.0324%** 0.0563%**
(0.0056) (0.0057) (0.0060) (0.0057)
Observations 26,121 26,121 26,121 26,121
R-squared 0.0014 0.0021 0.0030 0.0038

Notes: Probit estimates with the inclusion of individual fixed effects. Standard errors are reported in brackets. A *, ** and *** refers to 10,
5 and 1 per cent significant value, respectively.



A.2: First stage regressions of Equation 3 when each succession of climate shocks are alter-
natively considered and climate change awareness is measured as the first priority of the
United Nations and all countries are considered

\ (1) (2) (3) (4)
Successton of climate disasters
Drought -0.0016** - - -
(0.0007)
Extreme Temperatures - 0.0084*** - -
(0.0007)
Flood - - 0.0018%** -
(0.0001)
Storm - - - -0.0007
(0.0006)
Mobility potentials
Local networks 0.0172%** 0.0123** 0.0122%* 0.0168%**
(0.0051) (0.0051) (0.0051) (0.0051)
Sexual violence -0.0105%** -0.0072%** -0.0074%** -0.0098%**
(0.0026) (0.0026) (0.0026) (0.0026)
Local networks and sexual violence 0.0031 0.0022 0.0014 0.0032
(0.0074) (0.0073) (0.0073) (0.0074)
Socio-economic characteristics
Female -0.0005 -0.0011 -0.0008 -0.0005
(0.0026) (0.0026) (0.0026) (0.0026)
Age (less than 24 years old) -0.0011 -0.0004 -0.0034 -0.0017
(0.0046) (0.0045) (0.0045) (0.0045)
Age (between 25 and 34 years old) -0.0010 -0.0009 -0.0022 -0.0013
(0.0035) (0.0035) (0.0035) (0.0035)
Age (between 35 and 44 years old) -0.0061%* -0.0060* -0.0068** -0.0065*
(0.0034) (0.0034) (0.0034) (0.0034)
Preparatory level of education -0.0038 -0.0037 -0.0023 -0.0032
(0.0041) (0.0041) (0.0041) (0.0041)
Secondary level of education 0.0018 0.0032 0.0060* 0.0027
(0.0036) (0.0036) (0.0036) (0.0037)
Mid-level diploma level of education 0.0153%** 0.0166*** 0.0200%** 0.0161%**
(0.0045) (0.0045) (0.0045) (0.0045)
Bachelor’s and/or Master’s level of education 0.0165%** 0.0195%** 0.0189%** 0.0173%**
(0.0040) (0.0039) (0.0039) (0.0039)
Married -0.0028 0.0001 -0.0002 -0.0029
(0.0050) (0.0050) (0.0050) (0.0050)
Divorced -0.0089 -0.0101 -0.0117 -0.0101
(0.0074) (0.0074) (0.0074) (0.0074)
‘Widowed 0.0048 0.0069 0.0088 0.0050
(0.0077) (0.0076) (0.0076) (0.0077)
Having children -0.0074 -0.0074 -0.0052 -0.0073
(0.0047) (0.0047) (0.0047) (0.0047)
Internet use -0.0168%** -0.0133%** -0.0082%** -0.0157%**
(0.0029) (0.0028) (0.0029) (0.0028)
Living in a rural area 0.0053** 0.0030 0.0001 0.0046*
(0.0026) (0.0026) (0.0026) (0.0026)
Being employed 0.0095*** 0.0090%*** 0.0092%** 0.0095***
(0.0027) (0.0027) (0.0027) (0.0027)
Constant 0.0476%** 0.0319%** 0.0179%** 0.0468%**
(0.0050) (0.0050) (0.0053) (0.0050)
Observations 25,426 25,426 25,426 25,426
R-squared 0.0065 0.0128 0.0141 0.0063

Notes: Probit estimates with the inclusion of individual fixed effects. Standard errors are reported in brackets. A *, ** and *** refers to 10,
5 and 1 per cent significant value, respectively.



A.3: First stage regressions of Equation 3 when each succession of climate shocks are alterna-
tively considered and climate change awareness is measured as the necessity of more efforts
by national government and all countries are considered

(1) (2) (3) (4)
Successton of climate disasters
Drought -0.0024 - - -
(0.0021)
Extreme Temperatures - -0.0048%** - -
(0.0018)
Flood - - 0.0007* -
(0.0004)
Storm - - - -0.0042%*
(0.0018)
Mobility potentials
Local networks 0.0524%** 0.0548%** 0.0500%** 0.0505%**
(0.0152) (0.0152) (0.0152) (0.0152)
Sexual violence 0.0252%** 0.0244%** 0.0274%** 0.0257***
(0.0076) (0.0075) (0.0075) (0.0075)
Local networks and sexual violence 0.0780*** 0.0794%** 0.0771%** 0.0777***
(0.0228) (0.0228) (0.0228) (0.0228)
Socio-economic characteristics
Female -0.0212%** -0.0207*** -0.0216%** -0.0208%**
(0.0077) (0.0077) (0.0077) (0.0077)
Age (less than 24 years old) 0.0277** 0.0258%* 0.0271%* 0.0256*
(0.0134) (0.0134) (0.0134) (0.0134)
Age (between 25 and 34 years old) 0.0019 0.0013 0.0014 0.0011
(0.0103) (0.0103) (0.0103) (0.0103)
Age (between 35 and 44 years old) -0.0158 -0.0167* -0.0161 -0.0166*
(0.0099) (0.0099) (0.0099) (0.0099)
Preparatory level of education -0.0400%** -0.0394%** -0.0396%** -0.0385%**
(0.0116) (0.0116) (0.0116) (0.0116)
Secondary level of education 0.0050 0.0056 0.0063 0.0084
(0.0103) (0.0103) (0.0103) (0.0104)
Mid-level diploma level of education -0.0030 -0.0007 -0.0023 0.0001
(0.0135) (0.0135) (0.0135) (0.0135)
Bachelor’s and/or Master’s level of education 0.0343%** 0.0345%** 0.0347%** 0.0370%**
(0.0115) (0.0114) (0.0114) (0.0115)
Married -0.0331%* -0.0360** -0.0320** -0.0331%*
(0.0148) (0.0149) (0.0149) (0.0148)
Divorced -0.0440%* -0.0468%* -0.0456%* -0.0463%*
(0.0213) (0.0213) (0.0213) (0.0213)
‘Widowed -0.0272 -0.0293 -0.0254 -0.0260
(0.0224) (0.0224) (0.0224) (0.0224)
Having children 0.0486%** 0.0490%** 0.0499%** 0.0482%**
(0.0137) (0.0137) (0.0137) (0.0137)
Internet use 0.0003 0.0008 0.0047 0.0023
(0.0083) (0.0082) (0.0083) (0.0082)
Living in a rural area -0.0365%** -0.0366%** -0.0395%** -0.0376%**
(0.0076) (0.0076) (0.0076) (0.0076)
Being employed 0.0022 0.0027 0.0016 0.0033
(0.0081) (0.0081) (0.0081) (0.0081)
Constant 0.5248%** 0.5303%** 0.5109%** 0.5294%**
(0.0146) (0.0148) (0.0157) (0.0148)
Observations 21,041 21,041 21,041 21,041
R-squared 0.0070 0.0072 0.0071 0.0072

Notes: Probit estimates with the inclusion of individual fixed effects. Standard errors are reported in brackets. A *, ** and *** refers to 10,
5 and 1 per cent significant value, respectively.
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