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Zusammenfassung

Motiviertes Denkend die Tendenz nach Informationen zu suchen giel so zu
interpretieren, dass sie bereits vorhandene Uberzeugungen, Werte und Identitéten
bestatigerd ist zentral, um die Entstehung polarisierender Uberzeugungen zu erklaren.
Zu verstehen, warum Menschen sich auf diese Art des Denkens einlassen, @nduWeg
finden, diese Denkweise zu umgehen, ist fur jede informationsbasierte Gesellschaft von
entscheidender Bedeutung, insbesondere angesichts des Klimawandels und globaler

Pandemien.

Die hier vorliegende kumulative Dissertation besteht aus funf Aufséatdien,das
motivierte Denken aus verschiedenen Blickwinkeln beleuchten. Der erste Aufsatz legt das
theoretische Fundament fir die folgenden Aufsatze. Er verbindet die neuesten
Forschungsergebnisse der Verhaltenstékonomie in einem konzeptionellen Rahmen, der di
Rolle von Mechanismen beleuchtet, die der Entwicklung von Uberzeugungen und
Entscheidungen zugrunde liegen. Hierzu gehoren kognitive Kategorien, Identitaten,
Narrative, Werte und Weltanschauungen, die unter dem Sammelbegriff mentales Modell
zusammengefas werden konnen. Dieser konzeptionelle Rahmen hilft, die wesentlichen
Faktoren des motivierten Denkens zu verstehen, das u. a. ausgeldst werden kann, um die
eigene Identitat oder die eigenen Werte zu schiitzen oder um bestimmte Narrative oder
Weltanschauugen aufrechtzuerhalten. Die Verwendung mentaler Abkirzungen, so
genannter Heuristiken, kann das motivierte Denken ebenfalls bestérken. Die Aufséatze zwei
und finf befassen sich mit der empirischen Messung des motivierten Denkens und
untersuchen Faktoren,eddieses erklaren konnen. Der dritte und vierte Aufsatz befasst
sich dagegen mit den Folgen motivierten Denkens. Wahrend der dritte Aufsatz untersucht,
warum Menschen in Gebieten verbleiben, die vom Anstieg des Meeresspiegels bedroht
sind, befasst sich deierte Aufsatz mit der Frage, wie polarisierende Uberzeugungen iiber
COVID-19-Impfstoffe Uberwunden werden kénnen, die dazu flhren kdnnen, dass

Menschen ihre Impfung verzégern oder sogar ablehnen.

Im ersten Aufsatz, der von Maximilian N. Burger, Bjérn ollund mir verfasst wurde,
diskutieren wir die Notwendigkeit eines systematischen Wandels unserer Gesellschaft, um
zu einer Zivilisation zu gelangen, die innerhalb der dkologischen Grenzen gedeihen kann,
ohne dabei die Lebensgrundlagen kiinftiger Genestiau zerstéren. Wir umrei3en das
Potenzial der Verhaltensokonomie zu dieser Transformation beizutragen. Wir
argumentieren, dass die Verhaltensokonomie bisher hauptséchlich zum Verstandnis und
zur Verwirklichung marginaler Verhaltensveranderungen beigatrdmat, nicht aber zu
tiefgreifenden, nachhaltigen Verédnderungen. Regeln, wie zum Beispiel Gesetzte und

Vorschriften, und Anreize, wie zum Beispiel preisbasierte Mechanismen, kdnnen zwar zur
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Steuerung bestimmter Verhaltensweisen wirksam sein, andern iaberdie zugrunde
liegenden Werte und Einstellungen. Diese Malinahmen férdern daher nur selten eine
Veradnderung des allgemeinen Verhaltens. Wir erarbeiten einen konzeptionellen Rahmen,
der auf aktuellen Forschungsergebnissen der Verhaltenstékonomie aufbadiese mit
Erkenntnissen aus anderen Verhaltenswissenschaften kombiniert, um weitreichende

Veranderungen im menschlichen Verhalten zu untersuchen.

Im zweiten Beitrag untersuche ich motiviertes Denken im Kontext der Risiken des
globalen Meeresspiegelaregis. Fir diese Studie flhrte ich eine Onlimafrage

(N =885) in den Vereinigten Staaten durch. Ich befrage sowohl Personen die in weniger
exponierten, landumschlossenen Landkreisen leben, als auch Personen, die in Landkreisen
leben, die UberschwemmungeKjistenerosion und Stiirmen ausgesetzt sind. Diese
Gefahren werden durch den Anstieg des Meeresspiegels weiter verstarkt. Auf den
Salomoneninseln (N = 478), in Bangladesch (N = 229) und Vietnam (N = 366) leitete ich
Forschungsteams von 6 bis 10 Assistentid®,Umfragen in Gebieten durchfiihrten, die
durch den Meeresspiegelanstieg stark gefdhrdet sind. Ich habe ein flexibles,
umfragebasiertes Design zur Messung des motivierten Denkens entwickelt, das einen
Vergleich zwischen verschiedenen Themen und Kontegtemglicht. Die Befragten
wurden mit zwei gleichermalen wahren, aber widerspriichliche, Informationen
konfrontiert und gefragt welche der beiden Informationen (wenn Uberhaupt eine) von
Menschen wie ihnen ignoriert werden sollte. Auch wenn die Informatijemegils an die

lokalen Gegebenheiten der vier Studienorte angepasst wurden, folgten sie dennoch stets
demselben Muster: Eine Information betonte die Risiken des Meeresspiegelanstiegs fiir
das lokale Gebiet, die andere die Anpassungsmoglichkeiten odeatterErklarungen

fur die erhohten Risiken von Uberschwemmungen und Kiistenerosion.

Die Ergebnisse zeigen, dass es zwischen den Landern grof3e Unterschiede im motivierten
Denken sowie der Begriindung fir dieses gibt. Die Ergebnisse aus den Vereinigiam Staat
zeigen die erwartete Polarisierung entlang der Parteigrenzen, wobei die Republikaner eher
angeben, dass die Risiken des Meeresspiegelanstiegs ignoriert werden sollten, wahrend die
Demokraten eher angeben, dass die Adaptionsmdglichkeiten ignoriert vgetitien. Im
Gegensatz dazu geben die Befragten auf den Salomoninseln fast ausschlie3lich an, dass
die Adaptionsmaoglichkeiten ignoriert werden sollten. In Vietham wurden fast keine
Anzeichen fur motiviertes Denken gemessen, und in Bangladesch finde icheizwa
ahnliches Muster motivierten Denkens wie in den Vereinigten Staaten, aber mit einer viel
schwacheren Polarisierung. Insgesamt deuten diese Unterschiede zwischen den Landern
darauf hin, dass die Grinde, warum Menschen angesichts der Risiken des
Meerespiegelanstiegs motiviertes Denken betreiben, vielschichtig und komplex sind und

vor allem vom lokalen soziopolitischen Kontext abhéngen. In diesem Beitrag vertrete ich
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daher die Auffassung, dass motiviertes Denken politisch bedingt ist und nicht dasis€rgeb

kognitiver Eigenschaften oder von Personlichkeitstypen.

Der dritte Aufsatz, der von Ivo Steimanis, Bjérn Vollan und mir verfasst wurde, basiert auf
den Umfragedaten aus Bangladesch (N = 247) und Vietnam (N = 377). Wir untersuchen,
warum die Menschen iden vom Meeresspiegelanstieg bedrohten Kistenregionen, wie
dem Ganges und MekongDelta, ausharren. Um die gesellschaftliche
Widerstandsfahigkeit in risikoreichen Umgebungen besser zu verstehen, analysierten wir
die Bindung der Menschen an ihren Wohnibite Risikobereitschaft und wie sich diese in
Reaktion auf extreme Wetterereignisse verandert. Unsere Ergebnisse bestatigen, dass die
meisten Menschen es vorziehen an ihrem Wohnort zu bleiben. Entscheidend ist jedoch,
dass selbstberichtete Erfahrungen vkimabedingten Gefahren mit einer hoheren
Risikoaversion und einer starkeren Bindung an den Wohnort einhergehen. Dies wiederum
verstarkt die Praferenzen der Menschen, in geféahrlichen Umgebungen zu verweilen.
Zudem streben Menschen, die angeben klimabeztiinGtefahren erlebt zu haben, eher
danach, in einkommensstarke Lander zu migrieren als andere. Eine derartige
Auswanderung liegt aber wahrscheinlich jenseits ihrer Méglichkeiten. Von zentraler
Bedeutung ist, dass die Veranderungen in den Bestrebungen stadau ziehen, mit

den Veranderungen in der Risikoaversion und der Ortsbindung zusammenhangen. Die
Erkenntnis, dass diese Préferenzen mit extremen Wetterereignissen zusammenhangen und
dass diese wiederum mit dem Bestreben in einkommensstarke L&ndeehan zi
interagieren, kann zu einem besseren Verstandnis beitragen, warum so viele Menschen in
gefahrlichen Gegenden bleiben. So koénnten sich beispielsweise die Praferenzen der
Menschen dahingehend entwickeln, dass sie sich langer in gefahrlichen Regionen
authalten, in denen sie zunehmend den unmittelbaren und graduellen Auswirkungen von
klimabedingten Gefahren ausgesetzt sind. Dies wiederum wirde das Risiko fir
soziobkonomisch marginalisierte Haushalte erhdhen, weiter in die Armut zu geraten.
Letztendlich kénten sie die Moglichkeit verlieren, in eine sicherere Gegend zu ziehen.
Wir argumentieren, dass es dringend notwendig ware, proaktive Malinahmen zu
entwickeln, um betroffene Gemeinschaften zu identifizieren, die Gefahr laufen, aufgrund

von klimabedingten Gahren (weiter) in die Armut abzurutschen.

Der vierte Aufsatz, verfasst von Maximilian N. Burger, lvo Steimanis und mir, untersucht,
ob die Impfmuidigkeit durch (i) die Entlarvung von Impfmythen oder (ii) die
Hervorhebung der Vorteile einer Impfung verringeverden kann. Wir fuhrten im
Mai/Juni 2021 ein UmfragExperiment mit N = 1.324 ungeimpften Teilnehmern in
Deutschland durch. Anschlie3end wurde eine Reihe vbfails verschickt, in denen die
Informationen aus dem Umfrageexperiment vertieft wurden, sahdle3lich wurde drei
Monate spéater, im September 2021, eine Nachbefragung durchgefiihrt, um festzustellen,

ob die Teilnehmer sich impfen gelassen haben. Wir stellen fest, dass eine einmalige
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Information, unabhéngig von ihrem Inhalt, die Impfabsicht in démfrageexperiment

nicht erhéht. Die Vermittlung von Impfvorteilen Uber mehrere Wochen hinweg erhdhte
jedoch die Wahrscheinlichkeit, sich impfen zu lassen, um 9 Prozentpunkte, was einem
Anstieg von 27 Prozent im Vergleich zur Kontrollgruppe entspricht.BDigarvung von
Impfmythen hatte keinen signifikanten Effekt. Unsere Ergebnisse legen nahe, dass
staatliche Malnahmen wie Informationskampagnen der Hervorhebung von Vorteilen
Vorrang vor der Entlarvung von Impfmythen geben sollten. Zudem scheinen sich
wiederholte Botschaften starker auf das Impfverhalten auszuwirken als einmalige
Botschaften, die mdglicherweise selbst fir eine Steigerung der Impfabsichten nicht
ausreichen. Daruiber hinaus deuten unsere explorativen Ergebnisse darauf hin, dass die
Bereitstelung geringer monetérer Anreize zusatzlich zu einer Steigerung der Impfquoten
beitragen konnte. Darliber hinaus unterstreicht unsere Studie, wie wichtig es ist,
Interventionen aufRerhalb von Umfrageexperimenten zu testen, die sich auf die Messung
von Impfabsthtend nicht von Handlunged und auf unmittelbare Veranderungen von
Einstellungen und Absichtéh nicht auf langfristige Veranderungén beschrankt sind.

Der funfte und letzte Aufsatz dieser Dissertation, wurde von Maximilian N. Burger, Bjorn
Vollan und mir verfasst, und untersucht die Polarisierung der deutschen Landwirte in
Bezug auf die nachhaltige Transformation der Landwirtschaft. Wir haben N = 110-Online
Befragungen mit hessischen Landwirten durchgefiihrt, um herauszufinden, ob sie dazu
neigen, motiationales Denken anzuwenden, wenn sie mit Informationen konfrontiert
werden, die die Nachhaltigkeit ihrer landwirtschaftlichen Praktiken in Frage stellen.
Obwohl wir sowohl bei konventionellen als auch bei 6kologischen Landwirten Anzeichen
fir motiviertesDenken finden, scheinen dkologische Landwirte ideologisch viel starker
polarisiert zu sein als konventionelle Landwirte. Aul3erdem baten wir82L
Burgerinnen und Blrger in einer Onlikkmfrage, uns mitzuteilen, wie ihrer Meinung
nach die Landwirte auf were Fragen geantwortet haben. Im Gegensatz zu den
offentlichen Erwartungen sind die Landwirte in unserer Umfrage weit weniger polarisiert,
und insbesondere die konventionellen Landwirte sind viel aufgeschlossener und
umweltbewusster, als es die Offentkeit erwartet. Unsere Ergebnisse deuten darauf hin,
dass die Landwirte in der Offentlichkeit nicht richtig wahrgenommen werden und dass
eine nachhaltige Transformation der Landwirtschaft in Deutschland nicht durch ein
motiviertes Denken der Landwirte betlert wird. Darlber hinaus machen unsere
Ergebnisse deutlich, dass eine bindre Unterscheidung zwischen 6kologisch zertifizierter
und konventioneller Landwirtschaft wichtige Unterschiede innerhalb der konventionellen
Landwirtschaft auBer Acht lasst. Vielerden uns befragten Landwirte wenden bereits
weitgehend 6kologische Verfahren an, sind aber nicht als solche zertifiziert. Eine genauere

Klassifizierung, die nicht nur zwischen 6kologisch zertifizierten und nicht zertifizierten



Landwirten unterscheidet, kiite den politischen Entscheidungstrdgern dabei helfen, ihre

Verordnungen gezielter zur Foérderung einer nachhaltigen Landwirtschaft auszurichten.
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1 A behavioral (economics) framework for sustainable
transformation

Matthias Mayer Maximilian N. Burger, Bjérn Vollaf®

Abstract

Human activity has led to a steady degradation of the environment over the
past decades, pushing the ecosystem to the brink of collapse. It is now clear
that a dramatic change behavior is needed to avoid system collapse.
Economics has been striving to devise approaches to bring about this
change. While the application of rational choice models saw the solution
primarily in incentivization, the effectiveness of this was @aist doubt by
findings from early behavioral economics. The realization that heuristics
affect human thinking and acting led to the extension of the economic policy
repertoire by including nudges. While hard rules, incentives, and nudges can
change humandhavior in specific situations, recent findings suggest that
they are not sufficient to bring about the necessary change. Current
behavioral economics research sheds light on the role of the mechanisms
underlying human behavior. Factors scrutinized aregoaies, identities,
narratives, worldviews, and values, which can be united under the collective
term mental models. Through these mental models it is possible to explain
not only linear decision processes as is conventional, but also dynamic ones.
Thesedynamic processes consider factors that have been highlighted as
important in other behavioral sciences, such as habits and positive spillovers.
In this chapter, we present a conceptual framework that describes the
analysis of human behavior including mantmodels. The framework
combines insights from behavioral economics with those from other
behavioral sciences to explore-faaching changes in human behavior and
thus provide a scientific basis for the necessary transformation.

Keywords: Sustainable trasformation; Conceptual framework; Mental models; Habitual

behaviors
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"We can't solve problems by using the same kind of thinking we used when we created them"
(attributed to Einstein)

1.1 Introduction

Human activities are increasingly found to have
ecosysten{IPCC, 2021) In the current age of the Anthropocene, humanity has become a

major force pushing the ecosystem to the brink of coll@@sekstrom et al., @9) The

realization that we placed our habitat at risk generated substantial efforts in civil society

and research to change human behaviors to prevent this outcome. However, there is a

consensus that these efforts nevertheless fall far short of thgeshagede(Matson et al.,

2016; United Nations, 2019This makes it ever more important for our societies to not

just implement marginal changes but to transform into a more sustainable civilization that

canthrive within the environmental boundaries kdut depleting the basis of our lives and

that of future generatior{€apstick et al., 2014)

We believe that behavioral economids the pairing of individuatentered research
(behavioral) with the science of the allocation of scarce resources (ecandnties great
potential to contribute to this endeavor and supporting this sustainable transformation with
practical policy recommendationslowever, to fully emerge into this role, behavioral
economics has to widen its perspective by incorporating dynaspects of human
behavior. We contribute to this lpyesenting a snapshot of the current state of behavioral
economics, enhancing it with models of other behavioral sciences applied to issues of

sustainability, and deriving an integrated conceptual frasrieaombining the two.

Building on the work of Kahneman (2011) and Hoff and Stiglitz (2016) we introduce an
updated theoretical framework for behavioral sustainability economics. In this chapter, we
argue that behavioral economics has, up to this poimtinlyn contributed to the
understanding and realization of marginal changes, not deep sustainable transformations.
Hard rules (i.e., commarahdcontrol policies) and incentives (i.e., prbased
mechanisms) may be effective in regulating specific actiutsfail to alter underlying
values and, hence, rarely promote a change in general behavior. A third policy tool that has
gained much attraction in the last 15 years are nudges. Thesedbmterventions have

been shown to successfully guide behaviocertain situationgHummel and Maedche,
2019) However, nudges seem to work only for specific actions, and only if supporting
intrinsic or social values are already in pl§Capstick et al., 2014Furthermore, nudges

do not seem to have a lofasting dfect but dissipate once remové@disa et al., 2019)
Moreover, much attention in behavioral economics has been devoted to analyzing
underlying mechanisms of independent actions and habitual behaviors. Yet, from a

systems perspective, interventions for taumable transformation of society have to



empl oy peopleds internal values and moti vart
and not one singular contespecific decision. In other behavioral sciences, the formation

of habits (Kurz et al.,, 2015)and positive spillover effects from one to other
environmentally friendly behavior@Corner and Clarke, 201@ppear to be central to
explaining how sustainable behaviors form. However, these have barely been addressed in
behavioral economic models and theiplanatory power has been greatly overlooked
(Matyskova et al., 2020)

We scrutinize this point by paying closer attention to the underlying mechanisms, that is,
how past experiences and behaviors can alter the underlying driving forces of future
behavor. These underlying forces, which have been labeled mental mgttefsand

Stiglitz, 2016) include identities, categories, values, narratives, and worldviews. Mental
models help us to distinguish between important and unimportant cues in a constant flow
of sensory inputs (e.g., what we see, hear, and feel). These mental models have been
applied especially when analyzing the plur
goals(Lynam and Brown, 2012)They are simplified representations of how thelevo

works that help us interpret inputs quickly without having to recall everything we know
about it. Mental models vary in their accuracy and are highly cedepdndent. Over

time, we develop multiple mental models for different situations. For exathplesame

stimuli (e.g., a visually less appealing tomato in the supermarket) can be perceived
differently by people with different mental models. A person with a more sustainable
mental model may be less deterred by appearance focusing more on prefating
waste. Another person with a less pronounced sustainable mental model may simply
perceive the tomato as a bad déalsuch, mental models are crucial for our interpretation

of the world and our reaction to it. They can enhance polarization or facilitate a shared
understanding of the world. Therefore, we see mental models as key to bringing about the
transformation needtl to sustain the basis of human life our environmen® in the

future. For this reason, we advocate for a research agenda that focuses on mental models to
induce habitual changes and enhance positive spillovers to enable behavioral economics to
contribue to the solution of the challenges posed by climate change, biodiversity loss,

deforestation, or pollution.

While a shift in attention from single action to deeper changes has been proposed (see for
example Capstick et al., 2014; Corner and Clarke, 20dh et al., 2009), we are among

the first to provide a conceptual framework for behavioral economics including mental
models, habits, and positive spillovers (see c.f., Schill et al., 2019). We deem it worthy at
this point to make explicit that by setjirthe transformation towards more sustainable
behavior as an aim, we take a normative stance. While this is uncommon in the field of
economics (which often identifies itself as a positive science), it is a key feature of the

emerging and vibrant field olstainability sciencéKates et al., 2001)The justification,
3



necessity, and inevitability of normative positions within social sciences in connection to
sustainability have been discussed extensively elsewWBapstick et al., 2014; Matson et

al., 2016) Furthermore, while some may well take a critical view of the paternalistic
nature of transforming human behavior, we believe that all laws, rules, and regulations of
society restrict individual freedom but they are in place to protect and maintainveeitial

being. Sustainability science points out the threats posed by climate change such as the
destruction of lifesupporting environmental systems and increased inequalities across
time (i.e., between current and future generations) and space (i.e.ehehweee and less
exposed residents). As our behaviors, directly and indirectly, contribute to multiple
environmental damages, there is a need to transform rather than marginally changing
them. Influencing human behavior is only one approach, yet likelyobtiee most cost
effective ways (or Afdeep | ever a@(Veadons, t o combat
2009)

While in our approach we focus on the individual, their actions are always embedded in a
societal context. Societal factors constituting this samatextd such as (formal and
informal) institutions, politics, power relations, technological transitions, and market
dynamicsd are mentioned only implicitly in our framework in the form of frames. It is
important to emphasize that we do not do thissbee we consider the social context to be
negligible. On the contrary, we see the mutual influence between individuals and their
social context as pivotal for the transformation towards a sustainable society. For a
detailed description of the interrelatibatween individuals and their societal environment,
we recommend the framework presented by Matson and colle@datson et al., 2016)

As has been laid out there and elsewt{dteadows, 2009)he transformation of human
behavior should, however, be sencentral for the achievement of leading society on a

sustainable trajectory.

1.2 The static framework employed in (behavioral) economics

The field of economics has undergone major revisions, that isglassical repairs, to
expand the field's mathematicahderstanding of the human miri@igerenzer, 2008;
Guth, 2008) In this section, we summarize the recommendations for a sustainable
transformation derived from theoretical frameworks of standard economics, behavioral

economics, and other behavioral scesc

1.2.1 Standard economics

In economics, the rational choice model remains the default approach to explain behavior.
While economists do not assume that people function like the stylized rational agents in

their models, they nevertheless assume that peopi/éah if they were using similar
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methods of reasonin@riedman and Savage, 1948; Starmer, 200b)he end, standard
economics is more interested in peopleds <c
these choices came to be, and the assumption efl fpreferences allows standard
economic analysis to treat mental processes as a black box. In this view, preferences are
seen as the mental ordering of all potential choices from most preferred to least preferred

with choices depending ultimatelyonpeaplé constraints (e.g., fin

In standard economics, decisioraking is thus viewed as a linear process, where agents

(1) build awareness and recognize that there is a need to act, (2) develop an intention to
act based on this awarengeaad finally (3) implement their intended actions given their
capacities (se€ig. 1.1. Feedback effects exist in the sense that actions might change an
individual's capacity (e.g., reduce the financial capital available), which in turn will affect
the ange of possible future actions. However, this understanding of demsiking

remains static in the sense that underlying preferences and values are assumed not to
change; neither with the choices people are making, nor with the choices other people are
making, or with any other social elements that might change.

Fig. 1.1: Minimalistic illustration of linear decision framework

Awareness Intention Action

v

People need to be aware that a
problem exists to act on it.

People need to form intentions on People choose their actions given

which to act. their capacities.

L]
L ]
L}
L]
L]
n
L]
L}
L4

* - - . - L4 . .
no awareness awareness B no intention intention _ ¢ no action action
to act toact

Note: Simplified illustration o# linear decision framework.

Consequently, standard economics identifies two approaches to achieve a sustainable
transformation of society. First, building awareness so that those who have a preference
towards protecting the environment and a more sustainable lifestyle will do smdSec

design incentives in a way that sustainable behaviors become the best choice. Clearly,

this approach is not helpful when planning infrastructure projects for the next 30 years
based on todayds preferences ( frdrHepaurndi scus
(2016)).

1.2.2 Behavioral economics

Early research in behavioral economics did not strive far beyond this static portrayal of
decisioamaking. Despite pushing to include more realistic assumptions and striving for
empirical realism in the field, earhgsearch in behavioral economics seemed to be bound
by neoclassical assumptions (e.g., fixed preferences unaffected by social elements) and
limited to adding parameters to the rational choice model without challenging the
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underlying assumption@Berg andGigerenzer, 2010)Thus, a key characteristic of early

behavioral economics is the representation of behavioral concepts, such -asgatding

preferences, risk aversion, and present biasedness, as a mathematical extension to the

rational choice modelOn the one hand, this facilitated the acceptance of behavioral

insights in the field of economics and made them easier to integrate into existing models.

On the other hand, this approach restricted the field of behavioral economics to adhere to

asifassunpt i ons, focusing more on models to predict

that explain how these choices came to be.

For example, while prospect theory offers more a
making under risk, the way the theory explaimsw these decisions are made is
nevertheless as unrealistic as the assumption of rational agents in standard economics
(Berg and Gigerenzer, 2010, 1336):
fiAccording to prospect theory, an individual chooses &
following procedure: First, transform the probabilities of all outcomes associated with a
particular lottery using a nonlinear probabiittgansformation function. Then transform the
outcomes associated with that lottery (i.e., all elements of its support). Thittiplynthe
transformed probabilities and corresponding transformed lottery outcomes, and sum these
products to arrive at the subjective value associated with this particular lottery Repeat these
steps for all remaining lotteries in the choice set. Finaliyose the lottery with the largest
subjective value, computed according to the method above
Applying the theoretical framework of standard economics, one would expect that
building awareness and setting the right incentives would be sufficient fatainsiole
transformation of society. Behavioral economics, instead, highlights the existence of
biases and behavioral barriers which are inherent to all people that (1) hinder them from
forming an accurate awareness of the critical situation of the emaérmn (2) inhibit the
development of adequate intentions to stop the depletion of environmental systems, and
finally (3) make it difficult to follow through with intended actions (§ég 1.2).

The concept of bounded rationality implies that people wautdike rational agents if

they could. However, peopleds ment al capacities
on mental shortcuts (i.e., heuristics). The idea is that people have two cognitive systems

(Kahneman, 2011)One is tireless, quick, dreffortless but also emotional, associative,

and only slowly changes over time. This system, carrying most of the cognitive workload,

is making the vast majority of our decisions without us consciously realizing it. The other

system is what we perceive asking conscious and deliberate decisions. It is much

slower and takes considerably more effort. However, it is also much more flexible,

allowing us to have abstract thoughts, solve complex novel problems, and keep the

automatic cognitive system in checkhe more we deplete our cognitive resources, the

more we fall back relying on our automatic sys{@hah et al., 2012As a result of how



the automatic system tends to work, some “etiwn biases might be reinforced, for

example, people become more les®rse(Kahneman and Tversky, 197%eglect base

rates and overestimate rare evefiigersky and Kahneman, 1992pply hyperbolic

discounting(Laibson, 1997)are affected by endowment effetahneman et al., 1990)

and have limited memorfMullainathan, 2002) Consequently, many interventions
proposed by behavioral economics to achieve a sustainable transformation build on the
premise of lifting cognitive barriers by simplifying choices and reducing cognitive load.
Nudges are specifically designed dteer people towards a specific direction without
compromising their freedom of choid¢@haler and Sunstein, 2003gxamples are the
employment of timely reminders (e.g., to eat vegetarian), setting default options (e.g.,
meals are served without meat bgfalilt), or manipulation of choice architecture (e.g.,
highlighting vegetarian options on the menu). While under such interventions individuals
are still free to choose, it can help those who intended to implement a certain behavior

(eating vegetarian) tieealize their intended behavior.

Fig. 1.2: Behavioral barriers in the linear decision framework
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Note: Fig. 1.2 illustratesselected barriers identified in behavioral science for why people strugblgldo
awareness, form intentions, and turn their intentions into actions. Concepts that are part of early research in

no awareness

the field of behavioral economics are highlighted.

While nudges have been successfully implemented asdswinterventiongHummel and

Maedche, 2019)they mainly seem to work in leaost situations where environmental
concerns have a greater impact on ecological behaviors (e.g., buying unpackaged

products) compared to higlost situations (e.g., buying a new car) where economic
incentivesseem to dominate environmental attitudeskmann and Preisenddrfer, 2003)
Thus, recommendations based on early behavioral economics are important complements

to building awareness and setting incentivesthey are not substitutes. However, even if

ons are ai med at

combi ned, these intervent.
new habits and norm@randon et al.,, 2017)Sustainable transformation requires both
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short and longterm behavioral ltanges, not merely the altering of single actions. By
focusing on universal determinants of decisiwaking (e.g., incentives or cognitive
limitations) standard economics and much research in behavioral economics limit the
scope of their policy recommendats by abstracting from the social environment within
which people live. Yet, people not only struggle to form an accurate awareness because
they rely on heuristics but also because, at times, they actively decide to avoid relevant
information(Golman etl., 2017)or reason their way to conclusions they fafipley and
Gilovich, 2016) Additionally, limited willpower is not the only reason why people do not
form intentions or struggle to followp on them. Instead, this can also be the result of
protectng one's identityHoff and Pandey, 2014)pholding a social norifYoung, 2015)

or because of low seé#ffficacy and aspiration failuré€ohen et al., 2009, 2006)

By testing behavioral insights in different social and cultural conigsnrichs et al.

2006) and applying them in the field of development econonBamnerjee and Duflo,

2007) it became increasingly clear that the context people live in has a substantial
influence on their behavior. Based on behavioral research that has been introduced to
economics, we know t hat soci al el ement s
perception(Segall et al., 1966)spatial cognition(Haun et al., 2011)and reasoning
(Nisbett et al., 2001; Talhelm et al., 201€ulture and other contextual variabksape

time and risk preferencé®ohmen et al., 2012; Falk et al., 201B¢rception of fairness
(Henrich et al., 2010)intrinsic honesty(Gachter and Schulz, 2016fompetitiveness
(Gneezy et al., 2009Jorms of reciprocityVollan, 2012) antisocial blkavior (Prediger et

al., 2014) and the effectiveness of institutiofi@rediger et al., 2011; Vollan, 2008; Vollan

et al., 2017) Moreover, culture provides a framework for understanding how the world
should work, what behaviors are expected from otfigoad and Smith, 1996; Herrmann

et al., 2008) what is expected from oneséhlkerlof and Kranton, 2000; Bénabou and
Tirole, 2011) the perceived agency to g8avani et al., 2008)and what is deemed as
morally right and wrondAwad et al., 2018)Thus, tlis work is not only informative for

how context can be adapted to promote sustainable behaviors but it also initiated research

informing the components of mental models from an economic perspective.

1.2.3 Insights from other behavioral sciences

The summary abovdays out that the current strand of behavioral economics
acknowledges the importance of social elements in explaining individual befidwibr

and Stiglitz, 2016) These social elements have been applied in other behavioral sciences
for some time and hawenerated a host of models explaining the realization and failure of
human behavior. To present a framework that is as meaningful and as up to date as
possible, we deem it worthwhile to enhance the insights gained by behavioral economics

by these of othebehavioral sciences. As a comprehensive review of existing models is
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beyond the scope of this chapter, we constrain ourselves to elaborate on a selection of
models frequently applied in the realm of sustainable behavior (see Jackson, 2005 for a
comprehenive review, and Schliter et al., 2017 for a systematic evaluation of

frameworks).

Arguably, the most prominent theory used for studying human behavior in the realm of
sustainability (and behavior in general)
(TPB) and its numerous modified versions. The TPB looks for the explanation of human
action in the intention of individuals. Intention, in turn, is argued to be determined by
attitude, subjective norms, and perceived behavioral control. Perceived behamidral

is assumed to affect subjective norms, intentions, and actions directly. The TPB has been
used to explain human behavior with respect to environmental action such as travel mode
choice(Bamberg et al., 2011; Wang et al., 2Q¥8rycling(Ramayalet al., 2012)energy
usage(Gao et al., 2017)and green consumptigifadav and Pathak, 2017; Yuriev et al.,
2020)

The unidirectional causeffect chain running from personal characteristics via intentions
towards action unifies the TPB with many thesnesed to explain human behavior. One
advantage of this type of model is that they are easily applicable to empirical research.
Crosssectional data are used to determine correlational relationships between
determinants of intention, the intention itselfjd action. However, whether the causal
chain indeed goes only or at least primarily from intention towards action has been called
into question(Kroesen et al., 20170ne limitation of models assuming the caaffect

chain running towards and ending hwiaction is that dynamics such as feedback loops

between action, intention, and awareness are negfected

Whether linear, unidirectional causffect models are adequate depends on two factors.
The first factor is whether the behavior under considerasohabitual or not. Some
actions concerning the environment are of rather singular or infrequent nature, such as
buying a new car or house. However, many human activities relevant for sustainability are
habitual in naturéJackson, 2005kuch as the modd tansportation from home to work

and back, or switching off devices when not in use. Therefore, including habits and the

feedback effect of action on habits into the analysis is crucial.

The second differentiation concerns the difference between oo#icspetion and the

general behavior. Specific actions are those described above, for example, buying a new
car. General behavior may be understood as categories that subsume specific actions. One
example are actions that aim at lowering one's CO2 emsssithis general behavior
subsumes specific actions such as using ersagiyng light bulbs instead of regular ones,
commuting by bicycle instead of car, or doing packadieg instead of plastic intensive

shopping. Whenever we are interested in one qudati action the linear models will
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suffice. However, if we are interested in understanding behavioral change across several
actionsd that is, the transformation of behavidér we must rely on recursive models
incorporating feedback loops. As in this cleptwe aim to provide a framework
conceptualizing the change towards more sustainable behavior in general. As such, it is

necessary to also include these feedback mechanisms.

In contrast to the static models presented above, dynamic, or recursive modéalerco
feedback loops by taking into account the crucial role of habits and positive spillovers.
One model including habits and the dynamic relationship between habits and behavior
more explicitly is the MotivatiotOpportunityAbilities (MOA) model by Olader and
Thggersen (1995). In this model, the behavior is assumed to have a recursive effect on
intentionforming determinants and thereby intention itself. While often cited in articles
reviewing approaches to analyze sustainable beh@ackson, 2005;03hi and Rahman,

2015; Steg and Vlek, 2009Y10A did not find great application in empirical studies. This
may, however, primarily be the result of the difficulty of applying the framework
empirically than the credibility of the mechanism described irfriraework. Theoretical
(Jackson, 2005nd empirical workKKlockner, 2013)suggest that habits do play a crucial

role in explaining human behavior in the realm of sustainability. However, the empirical
application of dynamic models is less straightforward than that of static models. To
identify such dynamic relationships panedtal are necessary (as in Thggersen and
Olander, 2003). Both gathering and analyzing panel data is an endeavor posing several
challenges. However, due to the importance of feedback effects in explaining
transformation of behavior towards sustainability, eansider it vital to include the

dynamic effect action has in the analysis of sustainable behavior.

We integrate feedback effects between the single aspects of our conceptual framework
following the selfperception theory (SPTBem, 1972) SPT states thatdividuals derive

their selfperception in part by observing their prior actions. Empirical wdfdn der

Werff et al., 2014)puggests that action in the realm of sustainability does indeed foster a
sense of environmental séffentity ultimately affectig environmental intentions. We
expand the aspect of s@iérception or identity by four more aspects to generate a more
complete mental model. In our conceptual framework, we see mental ndodisls
allowing humans to interpret their surroundirdgsas alink between actions taken today

and the determinants of future actions. For example, choosing an environmentally friendly
option might e n-peecepton abaut caring far the é@ndronsent which in

turn might promote future sustainable des.
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1.3 Integrated model for sustainable transformation

As a starting point, we udgig. 1.1, which is a simplified illustration resembling static
models in behavioral sciences Here, awareness creates intention, which in turn increases
the likelihood of anaction, that is, the causdfect chain running horizontally from
awareness via intention to action. Fig. 1.2, we expand this horizontal process by the
barriers and drivers to behavioral change identified in behavioral economics. Hence, the
realizationof the three horizontal factors (awareness, intention, action) is determined by
the barriers and driver of each. The formation of intention and action is furthermore
affected by whether their corresponding antecedent is realized. While this static framewor
is helpful to explain the specific functioning of barriers and drivers slowing or pushing
action, it does not consider the possibility that individual factors may have a mutually
reinforcing effect. Although we collapse the boxes again for better dtigstrin Fig. 1.3,

we still refer to the conceptualization with the underlying barriers and drivers.

Fig. 1.3: Integrated model for behavioral sustainability economics
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Note: Fig. 1.3 provides a shematic ilustration of how mental models provide ttegnitive framework from
within people develop their awareness and form intentions to act. Feedback effects from builiegess,
forming an intention, and implementing actions are indicated by the arrowte ¥dtions are seen as an
outcome, i.e., an observable behavior, they nevertheless influence the mental model as well.

The novelty of the frameworkresented ifrig. 1.3 is theintroduction of dynamic effects
via mental models (explained in detail below). As we will argue, dynamic effects between
action, intention, and awareness are important for the inquiry of behavioral transformation

in the realm of sustainability. These dynaraffects, taking the form of feedback loops,
11



are mediated by the mental models held by an individual. Put simply, our categories,
identities, narratives, and worldviews help us interpret the environment surrounding us
affecting ultimately our actions. ®hawareness we build, intentions we form, and actions
we carry out, in turn, affect our mental models. The effect the mental model has on human
behavior will be illustrated in the section below. Here we complete the framework by
illustrating the last miseg step, that is, by illustrating how a specific action can affect the

mental model.

For this, think of a person who decides to use the bike instead of the car to commute to

work. Observing oneself giving up comfort for the sake of the climate may faoster@®s

green identity and pride in onebs action. Furth
agency by highlighting the possibilities one has to contribute to the mitigation of climate

change ul ti mately altering oneodsesswaod | dvi ew. I n
intentions to act may increase. This example illustrates the feedback loop from action

towards two dimensions of the mental model (identity and worldview). It can easily be

extended to the other three dimensions (categories, narratives, and.\v@lues)more

general note, this framework is intended to provide an approach for considering a number

of sustainability issues with a focus on individual behavior.

1.3.1 Mental models

First conceptualized by psychologists, the temmntal modelhas been prominently

introduced into behavioral economics by Hoff and Stiglitz (2016) and the 2015 World

Development ReporMind, Society, and BehavigiWorld Bank, 2014) Drawing on

Denzau and Nrth (1994) as well as Ostrom (2005), mental models are described as a
simplified internal representation of how the w
AWi thout ment al model s of t he worl d, it woul d b
decisions in dily life. And without shared mental models, it would be impossible in many

cases for people to develop institutions, solve collective action problems, feel a sense of
belonging and solidarity, or even understand on
psychology, sociology, anthropology, and political sciences similar concepts are used to

explain behavioral variations over different contexts and cultse®masnd cognitive

frames for exampleare closely relate(DiMaggio, 1997; Markus, 1977)n e@nomics,

mental models are considered to include at least five concepts: categories, identities,

narratives, values, ansdorldviews (sed-ig. 1.4). Theseconcepts are interconnected and

overlapping. For example, social categories play an important pgarniing an identity,

yet not every category is an identity and identities are more than social categories.

Moreover, stereotypes, as a concept would fall into categories but can also be part of a

person'sdentity, narrative, and worldview. This intercoetigity is taken into account by

using overlapping circles ifrig. 1.4. While the concepts included are the ones most
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studied in economics, there are other concepts anecawdepts that received more
attention in other fields. Thus, our representatiorukhaot be seen as final but rather as

one way to structure what behavioral economics knows about mental models.

Fig. 1.4: Situational selection of mental model

Awareness Intention

People need to be aware that a
problem exists to act on it.

¥

awareness l_t no intention intention m %

People need to form intentions on
which to act.

People choose their actions given

their capacities.

no awareness no action action

Note: Fig.2.4is an llustrative depiction ohow mental models are selected depending on how a situation is
framed, i.e., how it is perceived by the individual. Mental models include among others, concepts, identities,
values, narratives, and worldviews. It provides the boundaries within the aigtamaideliberate system are
working. Yet, through experience and deliberate reflection people can develop, adapt, and change their
worldviews, narratives, identities, values, and concepts they are using to understand the world around them.

The two cognitre systems, automatic and deliberate Kahneman (2011), function within
the mental model. This allows us to distinguish between unconscious behaviors that
emerge from the automatic system (e.g., overestimating rare events) and other unconscious
behavioral dvers emerging from the mental model (e.g., identity protective cognition).
This is important, as consequences from automatic cognition can be circumvented by
encouraging deliberate cognition, for example, by providing additional context, offering
compariens, and facilitating understanding using examples and visualizations. Mental
models, however, affect both the automatic and deliberate systems. In the case of identity
protective cognition, information is disregarded or overstated based on whethextértbre

or supports the identity one aims to protéBénabou and Tirole, 2011)Thus, to
circumvent such behavior, offering more information can be counterproductive. Instead,
people should be encouraged to reflect on the identity they wanbtect, compare it to

other identities and values important to them, and determine whether they want to
maintain this behavior or not. Through experience and deliberate reflection, people can
develop, adapt, and change their worldviews, narratives, tidsntvalues, and concepts

they are using to understand the world around them.

It is important to note that one person can have multiple mental models to draw on in any
given situation. Which of the available mental models is activated depends on the
situdional cues in a given context. The mental model activated will shape how the
situation is perceived, what actions are considered, and, ultimately, what choices are made.

In economics, this is known as framing effects.
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Consider a person driving a car orhaet sunny day. The radio host is talking in vivid
language about the impending catastrophe caused by climate change and the importance of
individual actions to act against it. That person might be reminded of theimsgjé as a

green person and eventiyabe more inclined to open the window to reduce the summer
sweat than turning up the air conditioner. While an open window may be less effective, it
gives the driver the feeling of doing their part by choosing the environmentally friendly
option. Now image the same person driving their car on a hot summer but listening to
the radio host talking about the praising the conveniences that modern technology has
provided over time for humanity. That same person might be more likely to turn on the air

conditiorer instead to fully enjoy the comforts of our time.

Framing effects have been studied extensively and many behavioral interventions make
use of them, especially nudges. For example, visual reminders to throw trash in the bin or
to wash hands after usingetioilet facilitate these behaviors by indicating that it is part of

a norm. However, this only works if people are already intrinsically motivated to follow
that behavior. It is not possible to nudge someone into doing something if that person does
not want to do it?

In the following, we briefly describe each of the five concepts, how they have been applied
in behavioral economics and their role in our conceptual framework for behavioral

sustainability economics.

1.3.2 Categories

Ideas of categorical thinkingnd stereotyping have been researched in social psychology
for decadeg¢Macrae and Bodenhausen, 2000; Mahon and Caramazza, 2009; Markman and
Gentner, 2001)In economics, categoihinking has been applied since the early 2000s
(Fryer and Jackson, 2008; Mani and Mariotti, 2012; Mullainathan et al., 2008)
especially in the context of mental account{fialer, 1999and stereotype@Bordalo et

al., 2016) In economics, the term category has been used to describe how individuals
break down the complexityf dhe real world to cope with the multitude of stimuli and
complex social interactions. To save cognitive resources, a host of situations, contexts, or
persons are grouped together into categories. These categories help to interpret situations,
find adequee reactions and make better choices. For example, while it might be cheaper to
have only one bank account to manage savings and expenditures, it is much easier for our
brain to divide that one account into separate accounts for specific purposes €.g., on
account to cover rent and electricity bills, one account for-termg savings, another to

save money for an upcoming trip, and so forth). While mental categories are an essential

part of our cognition, they nevertheless come with obvious downsidesgtgctieg
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potentially important information for the sake of simplicity, creating biased memories, and

maintaining discriminating stereotypes.

To achieve sustainable transformation, it is important to rethink what behaviors have been

categorizedinbaddigoonda her mi nd of the publi

household spending and consumption are typically seen as positive as they facilitate
economic growth on a societal level and symbolize success on the individual level.
However, excessive consumptia@tashes with the goal of social development within
environmental boundaries. Hence, in a sustainable society, unnecessary consumption
especially of nosreusable disposable goods should no longer fall into the category of

fifgoodo behaviors.

1.3.3 lIdentities

Idertity 0 as defined in psychology and followed by economice s a per sonbs
self. This sense of sed who am | and what do | want to bé? is constructed in
exchange with the outside world and as a response to it. Every identity is unique in the
sense that it is shaped by a person'’s social context and experiences. This also implies that
identities are not fixed but can change over time. The concept of identity has been
introduced into economics most prominently by Akerlof and Kranton (2000), arthahg
people haveidentth ased payoffs derived from their
economics, identities have been studied extensi@kerlof and Kranton, 2010and

applied to studying how religious identities influence behayiBenjaminet al., 2016)

how identities influence social preferend®enjamin et al., 2010; Chen and Li, 2009)
gender rolegCroson and Gneezy, 200@pgnitive performanc@Hoff and Pandey, 2014)

and cooperative behavioiBrooks et al., 2018 mong many others

Identities seem to play an important role in explaining why people perceive the need to
drive in big cars, eat meat, take holidays indaay places, and perceive changes as a
threat to their identity(Dietz and Whitley, 2018xargue that identities stngly influence
environmental decision making and play an important part in facilitating a sustainable

transformation that is supported by all segments of society.

1.3.4 Values

Values are motivational constructs. They influence behavior not to achieve cedhn go
but rather to uphold certain standards. While it seems that there is a set of values common
to all people around the world, people differ in how they rank the importance of specific
values. Like taste receptors, values are ostensibly hardwired intanbuyet can change

and develop over timéGraham et al., 2013)Johnathan Haidt (2012) argues The

Righteous Mindhat while we are all born to be righteous, we still have to learn what to be
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righteous about. There is plenty of evidence that people érthen globe and within
societies support different valu¢dwad et al., 2018)and that these differences shape

public discourses and decisiomaking(Kahan et al., 2011)

Since values ar e i rmpnoeptttlzanis, contributiry topapeondrsd s s el f
sense of identity(Verplanken and Holland, 2002)hey play a fundamental part in

developing preenvironmental behaviors and establishing norms maintaining them

(Farrow et al., 2017)To achieve sustainable transformation, public policy should devote

more attention to promoting nanaterialistic, egalitarian, and biocentric values

(Whitehead, 2014)However, preenvironmental values seem to have a greater impact on
pro-environmental actions if these involve little cost in time and m¢bsskmann and

Preisendorfer, 2003Moreover, markets have been found to crowd out moral véfadis

and Szech, 2013 nd people tend to justify fAbado behavio
(Blanken et al., 2015)Thus, promoting prenvironmental values alone is likelyot

enough to facilitate a sustainable transformation. These values have to be embedded into
peoplebs identities and need to be supported by

1.3.5 Narratives

Narratives are simplified stories we tell ourselves to explain an event.speeify what

elements and processes are related to each other, how to structure and contextualize

experiences, predict events, understand power relations, and convey values and social

norms (Akerlof and Snower, 2016; Gergen and Gergen, 1988; Nowak ,eRCl7)

Narratives can be highly illogical and improbable at times, but they are also an essential

element of selbtructure, shaping the identity of individuals and localities where such

stories are being tolPolkinghorne, 1991; Singer, 2004}hus, neratives do not emerge

in isolation but are the product of a complex social world shaped by norms, values,

practices, institutions, worldviews, and stereotypes that condition and shape the stories we

tell others and ourselves. Importantly, these socidlieda i es al so affect peopl ebd
capabilities (i.e., seléfficacy). For example, some environmentally friendly behaviors

might not be considered feasible simply because they do not fit the narrative. However,

this relationship is also possible in toéher direction. Knowing, for example, that a

certain behavior (e.g., living without a car) is unfeasible (e.g., no public transportation
available), one might choose a narrative that su
behavior. Ultimately, pgie have a strong wish to uphold cansistent,meaningful

narrative about themselves and the world around them. It is often assumed that people will

adapt their behavior once new information emerges. However, it seems that people have to

transform informabn into knowledge first before any behavioral changes can take place.

In this process, information is embedded in existing narratives to provide meaning,

allowing us to rationalize why specific events do or do not haggewak et al., 2017)
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Narratives ge not necessarily restricted to personal experiences. They can also emerge
from shared experiences, where actors share their observations and stories, merging them
into a shared understanding of an ev@ntiner, 1990) According to Nowak et al. (2017),
individuals may internalize the experiences of others in this process which in turn may

influence their decisiomaking and actions.

In economics, narratives play an increasingly important role even resulting in the
emergence of its own stield called narative economics. Especially the creation and
spreading of narrativgBénabou et al., 2019as well as their impact on the economy and
society at large(Shiller, 2020, 2017) have attracted much attention. For achieving
sustainablgransformation, narratives will play an integral part in conveying why this
transformation is needed, communicating the dangers of exceeding planetary boundaries,
and embedding the idea that only sustainable growth can lead to lasting prosperity.

1.3.6 Worldviews

In comparison to all other dimensions of the mental model discussed above, worldview is

the broadest dimension and overlaps with all others. Worldviews describe how the world
works and what one's place is in it. Underlying a worldview is a set of beliefs
assumptions describing the language and symbols to understand the world, express moral
values, and provide answers to key questions such as the meaningdufHifson et al.,

2011; King and Hicks, 2021; Vidal, 200&spiration failures (the failure o r each t o o
potential) in the context of poverty is one prominent example of how circumstances (i.e.,
living in chronic poverty) can shape a peo
poverty), which in turn affects their behaviors (e.gndseg children to work instead of

school; Dalton et al., 2016). While worldviews have a istanding tradition in other

social sciencegHedlundde Witt, 2012; KoltkeRivera, 2004)they have received much

less attention in economiédVe speculate thahis is due to the difficulties in reliably
quantifying worldviews for empirical investigations. Despite this, worldviews seem to

gain significantly more attraction recently, especially in ecological economics
(Washington and Maloney, 2020)

Establishing an ecological worldview that reflects humanity being part of the natural
system and that our behaviors have direct and indirect consequences for that system is an
essential part of achieving a sustainable transforméieddoe et al., 2009; @sing et
al., 2020) If worldviews do not change, the same patterns of resource exploitation will
likely reappear. As Robert Pirsig writ@Rirsig, 1999)

il f a factory is torn down but the rationality \

rationdity will simply produce another factory. If a revolution destroys a systematic

government, but the systematic patterns of thought that produced that government are left
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intact, then those patterns will repeat themselves in the succeeding governmeri. sThere o
much talk about the system. And so l|little understanding.
Tim N. Jenkins (2002) is among the first economists who used worldviews in connection
with sustainability, suggesting to inform western worldviews by Chinese worldviews. He
pointed out that,n contrast to the nedassical paradigms (detached from morality) and
enlightenment mentality (separating humanity from nature) in the Western worldview,
classical Chinese worldviews seem to be centered around the ideals of harmony, human
perfectibility, and systemic fit within natural systems and processes. Although cultural
worldviews might not be replaced, nor should they, they can nevertheless be deepened by

the introduction of new ideas.

1.4 Conclusiors

Historical and current environmental pollution exdgahe planetary boundaries by far.

The alarming rate at which environmental degradation is proceeding and the devastating
consequences this has for human life make drastic action necessary. As we argued above,
we think that behavioral economics has a psimg position to contribute to this societal
challenge as it can draw on a broad knowledge of the distribution of resources and
exploration of motivations of human behavior. The toolbox of economics has been
expanded by the continuous development of ifld find now includes nudges alongside
hard rules and incentives. However, as has been pointed out elséBbddoe et al.,

2009; Capstick et al., 2014; Nisa et al., 2018¢se tools are limited in their capability to

bring about the transformation nesary to avert climate collapse. The main critique of
these approaches is that they only work for as long as they are in place (i.e., do not lead to
systemic change) as they do moinsider the flexibility of underlying characteristics of
individuals but larely take them as given. A new strand of literature reviewed here sheds
light on how these characteristics and their alteration can be accounted for in the analysis.
However, this inquiry into the deeper roots of human behavior such as categories,
identites, narratives, worldviews, and values have been considered only in isolation. A
unifying concept and broad recognition of these aspects in the field has been lacking to
this point. In our framework, we have synthesized the insights of behavioral ecenomic
and enriched them with findings from other behavioral sciences to create a more coherent

conceptualization of behavioral transformation relevant to sustainability.

Our goal here was to provide a foundation on which further research within behavioral
ecoromics can build. In particular, we highlighted the role of mental models and feedback
loops in the study of behavioral transformation in relation to sustainability. While some of
these individual connections have been researched to some extent, otheechiaesl

less attention. Our conceptual framework highlights fruitful avenues for future research.
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Feedback effects from action, intention, and awareness towards the single aspects of
mental models require further investigation. Understanding the dynabetgeen
behavior and personal characteristics may help to shed light onto when positive spillovers
from present action will carry on into the future and how habits affect the realization and

failure of behavior.

Research within this field aimingtocreat a behavi or al ibi g pusho
existing studies in several ways. First, a wider range of interventions need to be studied
and may comprise a set of interventioMdeadows (1999) prominently made the
distinction between shallow leverageints (i.e., changing parameters like incentives) and
deep leverage points (i.e., changing underlying rsetd and paradigms) within a system.

Her work has received much recent atten{iabson et al., 2017highlighting that deep
system properties, suas worldviews, have been rarely addressed in empirical studies
(Dorninger et al., 2020) Second, researching mental models involves more than
theoretical mathematical modeling (i.e., neoclassical repair) and deductive quantitative
empirical research andalts for applying a mix of methods includifiging labsor Real

World Laboratories Third, both interventions and study designs need a longer time
horizon and a focus on spdler effects.

Beyond highlighting possible avenues for future research, aheefvork can be applied to
evaluate existing policies and deduce new policy recommendations. When evaluating and
creating policies, more than the immediate effect on the action itself should be considered.
Our framework emphasizes the importance of conisigexdditional effects on underlying
factorsd i.e., mental models. In this way, an effect beyond the direct radius and duration
of the measure can be captured. Furthermore, policies that primarily influence mental
models should be considered. This mearively engaging with the categories, identities,
values, narratives, and worldviews that people hold. For example, applying self
affirmation interventions to allow identity threatening changes and promoting positive
narratives about the future. One aneavhich comparable approaches are already taken is
antrr aci st educational wor k in which partici
helping them to endure cognitive dissonance to reshape persisting categories, identities,
narratives, values, and worldws (see for example the Kreuzberg Initiative against
Antisemitism in Berlin, Germany). Such educational work is one possibility to provoke

deeprooted behavioral transformation.

We believe there is a large potential in applying comparable work to tha mda

sustainable transformation. Already today, many people consume, vote and behave
according to their environmental values, thereby consciously investing more time and
money. Future research should focus on the conditions that shape mental modets toward

more sustainability to bring about deep transformation in the way people perceive the
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environment and their role within it. Ultimately, mental models with sustainability at their
core would lead people to perceive all decisions through the frame ofnabaigy
prioritizing options that minimize environmental footprint instead of minimizing the price

of goods. It is this strong transformation that is needed to avert climate collapse.

1.5 Endnotes

1 The TPB acknowledges that there could be revemssality between intentieaction but does not
consider it explicitly.

2 For a more detailed discussion see Thaler and Sunstein (2003).

3 As of the time of writing this chapter, searching for any publications in economics including the word
i wo r | d vanyeplace inghie text search on the Web of Science reveals only 106 publications in total,
with 36 publications in public administration, 31 in environmental sciences ecology, 12 in ecology, and 5
Government law.
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Abstract

Motivated reasoning, the tendency to seek and interpret information in ways
that confirm preexisting beliefs, values, and identities, is one okélye
explanations for why people form polarizing beliefs about climate chamge
this study, we presettie results of four studies that measured the motivated
reasoning of people exposed to varying degrees to sea level rise risks in the
United States, Solomon Islands, Bangladesh, and Vieténfind strong
differences across countries, with the strongesargzation in the United
States, followed by Bangladesh, and almost no traces of motiestedning

in Vietnam In the Solomon Island&y contrastwe find no polarization on

the topic of SLR, a$8% ofrespondents exaggerate the riRserall, ar
findingssuggest that motivategasoningnay be less the result of cognitive
traitsor personality types anahore likely to bepolitically conditioned.
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2.1 Introduction

Climate change is the decisive problem of the Anthropocene. How mankind deals with this
global social dilemma will define the 21st century. Motivated reasoning, thertey to

seek and interpret information in ways that confirm preexisting beliefs, values, and
identities, is one of the most important explanations for why people form polarizing beliefs
about climate change (Hart and Nisbet, 2012). Understanding whyepeagage in this

form of reasoning and finding ways around it is vital for any informadiiven society
(Dietz, 2013; Eveland and Cooper, 2013; Kahan et al., 2017; Nyhan, 2020), especially
with regard to climate change (Druckman and McGrath, 2019; K204R2). Yet, despite
decades of intensive research, no unified theoretical understanding has emerged, let alone
effective interventions to mitigate it. The accumulated knowledge is scattered across fields
of research and is often too focused on specificcategories to contribute to the

understanding of motivated reasoning as a whole.

We argue that any behavioral theory that aims to explain general human behavior needs to
be tested with a sample that is representative of all humanity, not only peopieiivin

rich, highly educated, Westernized countries (Henrich et al., 2010). This paper takes a step
in that direction by presenting the results of four studies that measured the motivated
reasoning of people who are exposed to varying degrees to the dekf@tesi with sea

level rise (SLR) in the United States, Solomon Islands, Bangladesh, and Vietham. Overall,
our findings suggest that motivated reasoning may be less the result of cognitive traits or
personality types and more likely to be politically cbinded. In the United States, we

find the expected polarization along partisan lines, with one group downplaying SLR risks
and the other exaggerating them. In contrast, respondents in the Solomon Islands almost
exclusively exaggerated SLR risks, and alimus motivated reasoning was measured in
Vietnam. In the Bangladesh study, we find similar patterns of motivated reasoning as in
the United States, yet polarization is much stronger in the U.S. This supports Nyhan's
(2020) argument that motivated reasorigmgnore likely to occur when people have weak
incentives to hold accurate beliefs and strong directional motivations to endorse beliefs
that are consistent with a group identity such as partisanship. Furthermore, Bénabou and
Tirole (2016) argue that pe@plre more likely to engage in motivated reasoning when
they derive some sort of utility from holding that belief. We find strong evidence for this
driver of motivated reasoning in the Solomon Islands, where atoll residents face clear
incentives to oversta their vulnerability to SLR to increase the likelihood of receiving

muchneeded aid.

We developed a flexible measurement design that allows comparing motivated reasoning
across multiple topics and contexts. Respondents are presented with two eqeidlyt tru

conflicting pieces of information and asked which (if any) should be ignored by people
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like themselves. We adapted the information to the local context of each of the four study
sites to ensure that each piece of information was relevant and meartmghe
respondent. Nevertheless, the information pieces always followed the same pattern: one
highlighted SLR risks for the local area, and the other highlighted adaptation options or
alternative explanations for increased risks of coastal floodingsibn. We conducted

a total of 1,95&urveyswith 885 respondents living in coastal and landlocked counties in
the United States, 478 living on atoll islands and the much safer Guadalcanal Island in the
Solomon Islands, 229 respondents living in the @anDelta in Bangladesh, and 366
living in the Mekong Delta in Vietnam. With the exception of most U.S. respondents, all
study respondents are highly vulnerable to SkRted risks and in danger of being
displacedn the coming decades or even near futliteerefore, an accurate assessment of
these risks could be critical for most respondents in this study to invest in the right
adaptation strategies.

The remainder of this study is organized as follows: First, we briefly review the literature
on motivated easoning and illustrate why there is still little consensus on why it occurs
and how to prevent it. Second, in the methods section, we provide contextual information
about the four study sites, our subjects, and the measurement of motivated reasoning.
Third, we present the results for each country, and fourth, we discuss the results and

limitations of the study.

2.2 Literature overview

Theories explaining the when, how, and why of motivated reasoning are multifaceted,
overlapping, and sometimes contradictory. In this section, we will argue that the reasons
for this are twofold. First, research on motivated reasoning is spread acrapterfialts,

such as economics, psychology, political science, and sociology, often with seemingly
little exchange between them. Thus, similar patterns of reasoning are discovered and
named differently, which contributes to the field becoming increasinghlwoluted.
Second, there are many different subcategories of motivated reasoning and several new
concepts are discovered ordiscovered every couple of years. Consequently, the wealth

of knowledge accumulated by decades of research is often scatersgetific, and not

focused on motivated reasoning as a whole.

Far from being a novel concept, motivated reasoning has been mentioned as early as 431
B.C by the Greek hi st or ithaimuddgmen wag based mae wh o
upon blind wishinghan upon any sound prevision; for it is a habit of mankind to entrust to
careless hope what they long for, and to use sovereign reason to thrust aside what they do
not fancyo (Dent , -cerfulyOtalian4$aoetiDar8e Aighieriwioteea 14t h

hi s Divi ne Codnaadtyd ofténacaniintlineotm the wrong side, and then
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af fection for onedbs own opinion binds, confines
20) . I n the 17th century, Francis Bacon wrot e:
one adopted an opinion [ €] draws al |l things el s
though there be a greater number and weight of instances to be found on the other side, yet

these it either neglects and despises, or else by some distinction sets asajects)drr

order that by this great and pernicious predetermination the authority of its former
conclusions may remain inviolate. o (Burtt, 1939
Mackay writes in his Extraordinary Popular Delusions and the Madnes¥oofds:

AWhen men wish to construct or support a theor
servicel o (Mackay, 1841/1933, p. 522).

By the mid20th century, psychologists had already produced a wealth of research

revealing various patterns in information gessing. For example, the anchoring effect of

first impressions and initial hypothesis on the evaluation of subsequent evidence, also

called the fAprimacy effectodo was demonstrated by
1999): Kelley (1950), for exampls, howe d t hat peopl edbs perception o
be influenced by making small variations in the prior descriptions of that person. Bruner

and Potter (1964) presented participants with blurred images that they gradually brought

into focus. Participast who started with more blurred images had more difficulty

identifying the image, even after the images were sufficiently focused. In contrast,

participants who started with sufficiently focused images had no difficulty identifying

them. In the study by des et al. (1968), participants were asked to rate individuals'

problemsolving abilities. Problem solvers who were able to solve many problems right at

the beginning were rated as more competent regardless of their later performance. Further,

research byPeterson and DuCharme (1967) as well as Pitz, Downing, and Reinhold (1967)

provide additional evidence for the fAprimacy eff

Early research in psychology has also revealed that people can be blinded by their

prejudices and initial theories (Luchins 429, evaluate evidence to suit their prior beliefs

(Hastorf and Cantril, 1954), and sometimes interpret evidence that should count against

their hypothesis as counting in favor of it (Pitz et al., 1967). Based on this research, Lord,

Ross, and Lepper (19¥y9 devel oped their fApolarization hypot!l
relevant to oneb6s belief is not processed i mpart
reliability, relevance, and sometimes even the meaning of proffered evidence are biased by
thegppparent consistency of that evidence with the
(p. 2099). Therefore, the authors argue that information in general, but especially mixed or

inconclusive evidence, might increase rather than decrease polarizationyddtisesis is

further supported by a qualitative review from Frey (1986) and a-ameigsis on

voluntary information exposure by Hart et al. (2009), who find a moderate overall

preference for congenial information that supports participantséxiséng attitudes,
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beliefs, and behaviors. In addition, this preference for congenial information seems to be
more pronounced for strongly held attitudes (Brannon et al., 2007). On a similar note, the
theory of cognitive dissonance states that people are motigabeaintain the consistency

of their cognitive structure (Festinger, 1957). Attitudes and beliefs that are consistent with
other values are therefore more robust to change. There is no lack of potential explanations
for why people engage in motivated reisig to protect previously held beliefs, values, or
worldviews. Explanations range from hakifed biases to various motivations for arriving

at a particular conclusion (compare, for example, Bénabou and Tirole, 2016; Kunda, 1990;
Nickerson, 1998), to maiain a certain identity (Kahan et al., 2007), or to maintain beliefs
associated with membership and status within an ideshityning affinity group whose
members are united by shared values and beliefs (Kahan, 2015), among many others.

Motivated reasomig has been studied in its various forms and under different labels, such
as attribution error (Clarke, 2002), backfire effect (Nyhan and Reifler, 2010), biased
assimilation (Lord et al., 1979), identity protective cognition (Kahan et al., 2007),
information avoidance (Golman et al., 2017), moral convictions (Graham et al., 2009),
motivated memory (Bower, 1981; Chew et al., 2020), motivated skepticism (Taber and
Lodge, 2006), and politically motivated reasoning (Cohen, 2003; Kahan, 2015), to name
but a few.This wealth of research on the formation and adaptation of beliefs has led to
numerous reviews such as Eveland and Cooper (2013), Kunda (1990), Nickerson (1998),
and the Attitudes and Opinion series in the Annual Review of Psychology, which started
with Moscovici (1963) and continues with the latest publication by Verplanken and Orbell
(2022). For economics, the review by Bénabou and Tirole (2016) is of central importance
as it integrates motivated reasoning into the contextual framework of economics by
arguing that people hold certain beliefs in part because they receive utility from them. The
authors write: AThe theory of motivated
behavior along a variety of dimensions. Some beliefs and emotions are elfeatire
pleasant than others, like hope and confidence over fear and anxiety. People receive utility
from having a positive selfnage, and from thinking of themselves as belonging to

groups. Optimistic beliefs can also be valuable motivators to oversatiieontrol

c

probl ems, as well as hel pful in strategic

1). Golman et al. (2016) further highlight the-faaching implications of what they call
"the preference for belief consonance" for economic behaMms.includes, for example,
what media people expose themselves to, who they interact with, what they share

information about, and where they live and work.

Based on the literature presented we derive the following three hypotheses to investigate in

our four studies:
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1. Respondents with strong climate change beliefs will be more likely to engage in

motivated reasoning.

2. Exposure to media and other information sources will be a strong predictor of

motivated reasoning.

3. Respondents with greater stakes, i.e., éhato are more vulnerable to SLR

related risks, will be more likely to engage in motivated reasoning.

Following Kahan et al. (2012) and Drummond and Fischhoff (2017), we additionally
examine whether science literacy and numeracy correlate with havimiggdlheliefs

about climate change in the United States. Furthermore, based on the findings of Kahan
(2012) and Zmigrod et al. (2021) we investigate if respondents with more dogmatic
attitudes are also more likely to engage in motivated reasoning or not.

2.3 Methods

In this section, we describe the four study sites, explain how respondents were recruited,
provide a brief description of the sample, and explain how motivated reasoning and other

key variables were measured.

2.3.1 Study sies& sampling

The goal of thistudy is to compare the results of motivated reasoning in the United States
with the responses of people whose very livelihoods are threatened by SLR. For this
reason, we selected a diverse sample of respondents from the United States and a select
sample 6 respondents living in remote areas considered to be most exposed to risks
associated with SLR in the Solomon Islands, Bangladesh, and Vietnam. In the United
States, we conducted online surveys in English. In all other studies, surveys were
translated ird the local languages (Pijin, Bengali, Viethamese) and conducted using
tablets by local interviewers. In each study, the interviewers were trained by us and
supervised throughout the data collection process. All respondents were at least 18 years or
older at the time of the interview. At the beginning of each interview, informed consent
was obtained from all respondents. Data were collected anonymously, and respondents

were free to leave and decline to answer at any time.

2.3.1.1 United States

In the United Statesyere recruited 885 respondents through Amazon MTurk, an online
job marketplace provided by Amazon Web Services, in June 2021. Respondents received
$1 for completing the survey, which took about 20 minutes. Striving for a mix of

respondents from laAdcked and coastal counties exposed to SLR risks as well as a mix
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of conservative and liberal counties, we invited respondents from Florida, Georgia,
lllinois, Indiana, Lousiana, Maine, Michigan, Minnesota, New Hampshire, New York,

Ohio, Texas, and Vermont.

2.3.1.2 Solomon Islands

The global sea level is projected to rise by 0.54 to 0.71 meters by the end of the 21st
century (Becker et al., 2012; Church et al., 2013). Regionally, however, changes may be
up to 20 percent higher in tropical regions (Slangen et al4)2&Ven an increase in sea
levels by 10 to 20 cm could already more than double the number of extremdeweaiter
events in the tropics, such as large waves, storm surges, and coastal flooding (Vitousek et
al., 2017). Therefore, some researchers conclind@ many atoll islands will be
uninhabitable by the mi@1st century (Storlazzi et al., 2018).

We conducted 478 surveys in the Solomon Islands at three different study sites between
March and June 2017. We interviewed 230 people living on the Reef Istagdsup of

atoll islands in Temotu Province, 135 people living on the hills of the capital city Honiara
on Guadalcanal, and 113 people who migrated to the capital from atoll islands such as the
Reef Islands or Ontong Java and now live in the Reef |Satitement or the Lord Howe
Settlement in Honiara. These settlements were created out of necessity in places that are
unattractive to most other people, namely where rivers from the mountains of Guadalcanal
flow into the sea. Consequently, these settlemard subject to flooding and threatened

by coastal erosion.

In the Reef Islands, we visited all villages with at least 14 households located on one of the
many lowlying atoll islands. Our sample includes the villages of Malapu, Malubu,
Matema, Ngadeli, fawa, Nifiloli, Nola, Pileni, Tanga, and Tuwo. In each village, we
created a complete household list from which we randomly selected households for the
survey. In Honiara, our goal was to survey Solomon Islands residents least exposed to
SLR. Therefore, weexcluded all coastal neighborhoods, flgmodne areas, and
neighborhoods where more than 60% of residents had recently migrated to Honiara from
another island. Therefore, the wards Vavaea, Vuhokesa, and Panatina with 64%, 86%, and
100% migration rates, spectively, were eliminated as potential study sites. In addition,
we excluded Rove, sometimes also called Langakiki, because we pretested our survey with
people from this ward and our research team stayed in this area for the duration of our
research andhany people knew us personally. From the remaining wards, we randomly
selected four neighborhoo®r details seé\.1.1). We created a complete household list

for all six research sites in Honiara, the four randomly selected neighborhoods as well as
the Lord Howe and Reef Island Settlement. From the result list, we randomly selected
households for the survey. Our team of interviewers was instructed to intervipersoa

from the selected households who had the next birthday. If this person was not available,
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the person who had a birthday after that was interviewed. In contrast to the other three
studies presented here, respondents in the Solomon Islands receiverbnetary
compensation for completing the-8tinute survey. However, our interviewers did offer
sweets and refreshments to the respondents as a token of gratitude for taking the time to

answer our questions.

2.3.1.3 Bangladesh

Geographic characteristics and pogiola density make the lolying coastal plain of the
Ganges Delta in Bangladesh one of the most vulnerable regions to risks associated with
SLR. We interviewed people living in the Barisal Division who are at risk of cyclone
induced coastal flooding, rivdtooding, tropical storms that typically make landfall at
least once a year, riverbank erosion, soil salinization, and droughts that are expected to
intensify with rising temperatures (Auerbach et al., 2015; Nicholls et al., 2020). In
addition, SLR is exgcted to increase the severity of coastal flooding during storm surges
(Bhuiyan et al., 2012) and tsunamis (Li et al., 2018) and accelerate coastal erosion and
salinization (Nicholls and Cazenave, 2010). In the five years prior to our 2018 data
collection, Barisal Division was impacted by three severe hurricanes in 2013, 2015, and
2016, and two severe floods in 2014 and 2015 EAT, 2021). The interviews were
conducted in collaboration with the BRAC Institute of Governance and Development
(BIGD), which prarided experienced interviewers and data on the affectedness of unions
in the Barisal Division, which guided our selection of unions from which we randomly
selected communities. In total, we interviewed 229 respondemts Amragachhia,
Bhandaria, Dapdapidadri Shibpur, Roy Pasha Karapur, Shikarpur, and Sholake

Barisal divisionin August 2018. The selected rural communities are mainly dependent on
agriculture, aquaculture and fisheries and are located between 7 and 39 km from the

nearest urban centeith more than 100,000 inhabitants.

Respondents were randomly selected following a random walk procedure in each
community, where interviewers were given a random starting point from which they
headed off in different directions choosing either the lefright side of the street,
interviewing a person from every third household, and taking a left turn on every second
corner. If a household was not available for the interview or rejected to participate,
interviewers were instructed to go to the next hbakkfollowing the same procedure.
Respondents were compensated $3.6 for the time it took them to completenthu0
survey. Payments were adjusted to the average daily wage of an unskilled worker in
Bangladesh and converted using the World Bank'shasiog power parity (PPP) factors

to adjust for relative price differences across countries in the purchase of goods and

services.
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2.3.1.4 Vietnam

Vietnam was ranked‘6place on the Global Climate Risks Index in 2QE8kstein et al.,
2018) and etreme weather events such as droughts, floods, anedirtagisity tropical
storms areonly expected to increaséNicholls et al., 2020) The Mekong Delta is
particularly expose to SLR due to its extremely flat topography. Most of the delta is less
than 2 meters above the current sea lawnel, in addition, seems to be sinkily. 2050,

land subsidence is expected to range from 0.35 to 1.4 noetéop ofan expecte®LR of

0.07 to 0.14 meteréErban et al., 2014While most typhoons make landfall in northern or
central Vietham, they can have devastating consequences when they make landfall in
southern Vietham. For example, Typhoon Linda in 1997 killed 3,111 people, left 383,00
homeless, and caused estimated damage of over $385 millidnh et al., 2017)But

the biggest threat comes from floods during storm surges and high tides, coinciding with
the monsoon season. Already, water levels can rise by more than onelunetgrthis

time, regularly flooding the regiogfMHEN, Ca Mau PPC, 2011)n the five years prior to

our 2019 data collection, Ca Mau and Bac Lieu provinces were struck by two major floods
in 2013 and 201{EM-DAT, 2021)

Sampling was conducted by ideniifig a list of potential research sitbased on their
exposure to rising sea levasd randomly selecting eight communities from the list of
potential sitesln April 2019, we interviewed a total of 366 people from Ca Mau and Bac
Lieu provinces The comnunities we visited in Dat Mui, Tan An Tay, Nam Can, Cai
Nuoc, Dam Doi, Ganh Hao, Nha Mat, Vinh Traahd Hiep Thanh are largely dependent
on agriculture, aquaculturand fishing.The communities artocated betwee® and 77

km from the nearest urban centwith more than 100,000 inhabitarfespondents were
randomly selected following a random walk procedure in each community, where
interviewerswere given a random starting point from which they headed off in different
directions choosing either the left right side of the street, interviewing a person from
every third household, and taking a left turn on every second corner. If a household was
not available for the interview or rejected to participatrviewerswere instructed to go

to the next hosehold following the same proceduRespondents were compensaté®$

for the time it took them to complete the-Binute survey. Payments were adjusted to the
average daily wage of an unskilled workerViretham and converted using the World
Bank's purchsing power parity (PPP) factors to adjust for relative price differences across

countries in the purchase of goods and services.

2.3.2 Sample description

In total, we conducted 1,958 interviews with 885 respondents from the United States, 478
from the Solomondlands, 229 from Bangladesh, and 366 from Vietn@able 2.).

Although we had hoped to obtain a gender balance, the proportion of female respondents
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was slightly higher in Vietnam (61%) and slightly lower in Bangladesh (46%) and the
Solomon Islands (42%J.his is likely an artifact of our sampling strategy. Interviews were
conducted during the day, usually between 9 am and 5 pm. In Vietnam, our interviewers
were more likely to encounter women who stayed at home than their spouses who worked
outside. In theSolomon Islands, in contrast, our interviewers were more likely to
encounter men at home. During the day, the women worked in the fields, did laundry, or
cooked, while the men, who went fishing early in the morning or in the evening, had much
more free tine during the day. While there are clear differences in wealth across countries,
average household income, adjusted for household size, is much lower in the Solomon
Islands than in all other countries. This is because almost half of the respondents in the
Solomon Islands live on atoll islands without a cash economy. The average income of
respondents living in the capital city of Honiara is much higher than that of atoll residents
($83.52 versus $9.26) and more comparable to the average household incdibe.&7 $

of respondents in Bangladesh. In comparison, respondents from Vietnam are much more

wealthy, having an average household income of $360.06 at their disposal.

Table2.1 Sample overview
) ) 3 “4) ®)

United Solomon  Bangladesh Vietnam Pooled
States Islands
VARIABLES Mean/SD Mean/SD Mean/SD Mean/SD Mean/SD
Sociodemographics
Age 40.43 37.37 34.98 44.92 39.88
[12.66] [14.21] [12.14] [14.12] [13.61]
Female (=1) 0.50 0.42 0.46 0.61 0.49
[0.50] [0.49] [0.50] [0.49] [0.50]
Education (years) 15.13 8.09 7.48 6.37 10.88
[2.06] [3.29] [4.62] [4.28] [5.07]
Household income 24,266.82 41.84 110.87 360.06 11,064.48
(pp in $US) [20,339.60]  [59.34] [95.52] [289.95]  [18,192.50]
No. of observations 885 478 229 366 1,958

Notes:Table 2.1provides a brief overview of the respondents in each study. For a full overview including all
recorded variables ssepplementary materiafs1.2.

2.3.3 Motivated reasoning measurement

Motivated reasoning was measured by presenting respondents with two pieces of
information and asking them if one of the infation pieces should be ignored by people
like themselves, or not. While we adapted the information pieces to the local context of
each of our four studies, they always followed the same pattern. One piece of information
highlights the risks of SLR to tHecal area, particularly coastal erosion and flooding. The
other piece of information highlights either adaptation options (United States), erosion
resilience of atolls to SLR (Solomon Islands),increased land accretion due to climate
change (Bangladb} In Vietham, the only study in which we deviated from this pattern,

we contrasted information on SLR risk with the risk of flooding due to land subsidence.
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After presenting both information piecesevasked respondents to indicate on a slider
ranging from fithe SLR risk infor mahtandon sho
si de, to Athe alternative infor mahandsde s houl
and fAno informati on s ho usupgblerbeatary npet@s.3.d o0 on
Therefore, this measurement task allows distinguishing between climate chapges

and climate doomsayers simultaneously, offering them both a piendoahation to

ignore.

There are several reasons for choosing this design. First, the use of this measurement task
ensures transparency in the sense that respondents know directly how their answers will be
interpreted. In contrast, if we had asked whetiienot to ignore each piece of information

on two separate scales, it would have remained unclear to the respondent whether the
relative difference between the two scales or the absolute values mattered. Using only one
scale eliminates these uncertaistiend forces respondents to position themselves on a
scale where both researchers and respondents know exactly what the choices mean.
Second, to avoid a limiting binary choice between "not ignore" and "ignore," we opted for

a scale ranging from 0 "not igred to 5 "completely ignore" to allow respondents to better
express their opinions. In this way, we can better distinguish between respondents with
strong opinions about what information should be ignored and those who lean only slightly
in one direction othe other. Third, we chose to ask what other people like themselves
should ignore, not what one should ignore oneself. The reason for this decision was that
we think that stating that all others should ignore a piece of information is much stronger
thandeciding only for oneself to ignore that information. It indicates that one's reason for
ignoring a piece of information extends to recommending that others should ignore it as
well . Therefore, we asked, Aconsifanggdd ng bot
you think [Americans / Solomon Islanders / Bangladeshi / Vietnamese] like you should

i g n o Foaerth,owe chose to ask what information should be ignored rather than what
information is more relevant or important, because respondents' pereep@atihince and
relevance may depend on their preexisting knowledge. For example, for someone who has
already accumulated extensive knowledge about SLR, additional information about SLR
risks may not be as important as for someone learning about SLR rigs fivst time.n

addition, the meaning of what is important or relevant may vary from respondent to
respondentTo ignore information, however, is a much clearer choice that is also easier to

translate into different languages.

2.3.4 Control variables

Climate change beliefsWe asked respondents whether they agreed or disagreed-on a 5
point Likert scale with the statements that (i) their country will experience more frequent

droughts, (ii) more frequent heavy rains, (iii) increased salinization, (iv) risadesels,
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and (v) more coastal erosion within the next 5 years. In all four studies, we use the average

of these answers as an indicator of whether respondents believe climate change will

wor ser ( Q%E, . B, .08 ,84). Belief in climée change conspiracy

theories was measured in the United States, Bangladesh, and Vietnam by adopting a

modified version from Jolley and Douglas (2014). Respondents were presented with a

series of statements, such as "Climate change is a lamalX'Scientids are spreading

panic about climate change because it is in their interest to do so," and asked to indicate

their agreement or disagreement with each statement opaintSLikert scale. The

average over these responses is then used as an indicatos fororm dent sé bel i ef s i
climate change o®.n%%F ré9.90j. i theSoloneos Islgnds,

belief in climate change conspiracy theories was assessed with asrmsehquestion.

Respondents were classified as believing or not \be§iein a conspiracy theory

depending on their ansvgerThis was because we experienced difficulties in translating

the meaning of the term "conspiracy theory" and related questions into Pidgin, the

language of most Solomon Islanders. S#ted climate lkange knowledge, not recorded

in the Solomon Islands, was measured orpaifit Likert Scale ranging from 1 indicating

il have no idea what <c¢limate change iso0o to 7 dl
how it affects meo. ents oraadsdale tofi Odimpossibled to40s k ed r es p o
"absolutely certain" how likely they think it is that they will have to permanently relocate

from their current residence due to flooding and/or erosibiis question was also not

recorded in the Solomon Islands.

Information sources: Respondents in our four studies have access to very different
sources of information. For example, respondents from the U.S. have access to a much
broader range of newspapers, TV channels, websites, and social media compared to atoll
residentswho at best have access to a radio. We, therefore, had to adapt this measure
somewhat to each study site. In the United States, asked respondents how much they trust
CNN, BBC, MSNBC, Fox News, or their local news outlets to tell the truth abioustel
change. Respondents chose a value between 1 Astr
each news outlet. We then created an index for respondents’ average trust in mainstream
media and Fox Newsn the Solomon Islands, Bangladesh, and Vietnamasked the

same questioryet of a broader range of potential sources of information, including

r e s p o nfdnallies $iénds, local authorities, and NGOShe use of principal
component analysis (PCA) in each stgie reveals two main components, whiole

label media and social networks with the former comprising mainly sources such as
television, newspapers, or government officials, and the latter comprising mainly sources
such as family, friendseighbors,schoolteachers, community leaders, efior further

details sed\.1.3 supplementary materidls

36



Political orientation: In Bangladesh and Vietnam, viellowed the recommendation of

our local partners teefrain fromasking any questions regarding politadise to concerns

that respondents might be more reluctant to participate or would not answer truthfully.

the Solomon Islands, respondents mainly supported politicians from their home region
who were expded to represent their interests in parliaméhere also appeared to be a
divide between Polynesians and Melanesians, with members of one ethnic group primarily
supporting politicians from their ethnic grouphis dived, however, did not seem to be
cental to our research question and therefore we decided not to capture it in our surveys.
In the United States, however, political orientation seems to be a determining factor in
whether or not people believe in climate chanfeerefore, v asked respondentow

they politically identify themsel ves on
Aneutral/ moderat eo and 7 istr eontgdpjion conse
i n o n e / Wetther dassified respondents as liberals if they chose values 1 or 2, and as
conservatives if they chose values 6 or 7.

Exposure:Respondent s 6 -aszopiaiesl usksewad captured by Besleral

fat}

Emergency Management Aggné s ( F EMA) ri sk rating for e
States. In addition, we also control for coastal vs.-lanked counties and whether the
county is led by a Democrat or Republican governniarthe Solomon Islands, the main
difference in respondentsxposure is due to where they lildain islanders, peopléing

on the hills of the capital Honiara on Guadalcanat less exposed to SLRhan aoll
residentsliving on remote, lowlying atolls in Temoto ProvinceAtoll migrants living

directly on thecoast in Honiara are less exposed than atslidentsbecause they can
retreat to higher ground in the event of major flooding, butnawee exposed than main
islanders because they asabject to flooding andhreatened bycoastal erosionin
Bangladeshand Vietnam, we decided to use respondents' perceived exposure because,
while the communities arsimilarly exposed to SLRisks individual exposure still varies

within each countryTherefore, we asked respondents if they already lost land due to SLR
and whether they had to rebuild their homes because of erosion, flooding, or severe
storms.Furthermore, we measured the distance to the nearest urban center, assuming that

more remote areas are more vulnerable.

Additional control variables (the U.S. only): In the United States, we additionally
measure respondents' science literacy by adopting seven survey items fron(20@er

which were also used #sllum et al. (2008, Drummond and Fischho{R017), andKahan

et al. (2012) among othersThese questianare binary yes/no questions designed to test
respondents' basic scientific knowledge, such as whether the center of the earth is hot or
not, whether electrons are smaller than atoms, or whether all radioactivity is caused by
humans, for examplé’he sumof all correct answers results tine science literacy scale

ranging from O to Tor each respondent, who achieved an average of 5.7 correct answers.
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A

Further mor e, we recorded respondentsd basic nume
item scale fromLipkus et al.(2001) an extended version of this scale was also used by

Kahan et al(2012) Again, theresultingscale is the sum of all correct answers and ranges

from 0, which means that no correct answer was given, to 3, when all questions were

answered correctlyOn average, respondents answered 2.5 questions cortainatism

I the tendency to rigidly, unditally adhere to belief§ was recordedby adopting a

condensed version & | t e m&2p@yddgmatism scaleRespondents were presented

with nine statements and asked to indicate their opinion epant Likert scale ranging

from 1 "do not agree atlld' to 7 "fully agree."Responses are combined into an index by

averaging all responsellighervalues arems soci ated with more dogmati c
.840, mean = 3.9 For further details on the variables recorded in each studp.4e2

supplementary materials

2.4 Results

In four different studies, we asked respondents if certain information on SLR should be
ignored by people like themselves, or not. Wenpare the responses from the United
States, by far the least vulnerable country in our study, with responses from people living
in one of the most vulnerable areas to SLR, atoll islands in the Solomon Islands, the
Ganges Delta in Bangladesh, and the Mgk®elta in Vietham. Looking at the share of
respondents who stated that no information should be ignored reveals stark differences
between Vietnam (89%) and Bangladesh (58%) compared to the United States (29%) and
the Solomon Islands (23%), sE&y. 2.1 Respondents from the United States were much
more likely to state that the SLR risk information should be ignooeapared to all other
respondents (Test diff. = .154, {955 = 9.150, p < .001)as well as in comparison to
respondents from BangladeshTest diff. =.062 t1114= 1.95], p < 052). The strongest
difference, though arguably the most difficult to compare, is seen in the proportion of
respondents who said that the alternative information should be ignored, ranging from
68% inthe Solomon Islands to 4% in VietnaRespondents from the ied States were

more likely to state that the alternative information should be ignored compared to
respondents from Bangladesh and VietnanTést diff. =.336 t1450= 14.603 p < 001),

but not compared to respondents from the Solomon Islands, wB#estaited that the
information on noreroding atolls should be ignored@-Test diff. =-.173 t13s3=-7.810,

p <.001). Looking at the share of respondents who stated that no information should be
ignored revealsimilarly stark differences between Vietm (89%) and Bangladesh (58%)
compared to the United States (29%) and the Solomon Islands (ZB%#)strongest

difference, though arguably the most difficult to compare, is seen in the proportion of
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respondents who said that the alternative informatiomldhioe ignored, ranging from

68% inthe Solomon Islands to 4% in Vietnam.

Fig. 2.1 What information should be ignored?

1 - MIgnore SLR risks information
EIgnore no information

Ml ignore alternative information
9 0.89

Share of respondents

United States Solomon Islands Bangladesh Vietnam

Notes:Fig. 2.1shows the share of respondents who stated that either the SLR risk information, the alternative
information, or no information should be ignored in each stRéspondents were asked, "What information
should be ignored by Americans/Solomon Islanders/Bateghi/Viethamese like you?"

In what follows, we will examine the results of each study for the determinants of (not)
ignoring information and the reasons given by respondents for doing so. We will show that
motivated reasoning in the face of SLR is exgeesin vastly different patterns in the
United States, Solomon Islands, and Bangladesh, while it is almost absent in Vietham.
Therefore, the remaining results section is organized as follows. First, we present the
results from Study 1 in the United Statefiere we present information on SLR risk and
SLR adaptation to respondents from coastal and landlocked counties. This will serve as a
point of comparison for subsequent studies. Second, results are presented from the
Solomon Islands, where we presentefrimation on eroding and neeroding atolls to

highly vulnerable residents of extremely remote atolls. Third, we present the findings from
the Ganges Delta in Bangladesh where respondents are also highly vulnerable to SLR, but
the thre& is less evident #m in the case of atoll residents. We show respondents
information on land erosion and land accretion in the Delta. Both of which are expected to
increase with warmer temperatures. Finally, in the fourth section, we show the results from
the Mekong Deltan Vietham, where we show respondents two major risks threatening the

delta to disappear into the sea: SLR and land subsidence.

2.4.1 Study 1: United States

While only 6% of the respondents from the U.S. outright denied that climate change exists,
26% (229 out oB85) nevertheless stated that information highlighting the risks of SLR
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caused by climate change should be ignored by Americans like them@étye8.27).

These respondents are more likely to describe themselves as consevafivaay, 54%

vs. 16%,T-Test diff. =.26, tsg5 = 12.107 p < .0@), trust Fox News to report the truth
about climate chang&ig. 2.2D, 64% vs. 43%]T-Test diff. =.21, t3s5 = 45.246 p < .0Q),

and are more likely to believe that climate change is a hoax based on a cor{§firacy
2.2B, 61% vs. 32%,T-Test diff. =.29, tggs = 50.213 p < .0@). Contradictorily these
respondents are also more likely to believe that they will have to relocate because of rising
sea levelsKig. 2.8, 53% vs. 29%T-Test diff. =.24, tggs=47.24, p < .0Q).

Fig. 2.2 What information should be ignored by Americans like me?

A Frequency distribution of (not) ignoring information B Climate change beliefs
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Notes:Fig. 2.2 presents the main outcome variable, that is what information should (not) be ignored, and its
relationship to selected key variables. Panel A shows the frequency distribution of the responses provided to

the question: What information (ifany)shé¢ d be i gnored by Americans |li ke you?0 Re
one of the values on the scale ranging frdm it he SLR ri sk information should be <co
ithe SLR adaptation information shoul dadibeatcionngp!| enel vy i gn
information should be ignored. o Panel B to D present the

(not) ignored certain informationAll variables are standardized so that the smallest possible value
corresponds to 0 and the largestgible value corresponds to 1.

Interestingly, nearly half of all respondents (45387 out of 88pstated that instead of the
risks Americans like themselves should ignore the information thighlights
opportunities to adapt to sea level r{g&y. 2.2A). These respondents are more likely to
identify themselves as liberals (Fig. 2.2C, 53% vs. ZP%est diff. =.32, tgss = 10.414

p <.001), distrust Fox News (Fig. 2.2D, 39% vs. 57%Jest diff. =-.18, tggs = -42.966

p <.001), and belief that climatehange is not a conspiracy (Fig. 2.2B, 27% vs. 50%,
Test diff. =-.24, tgs5 = -40.117 p < .0@) but instead will get worse (Fig. 2.2B, 87% vs.
78%, T-Test diff. = .10, tgss = 32.051 p < .0@). Respondents who stated that no
information should be igned (29%, 259 out of 885, Fig. 2.2A) are more cautious about
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their selfstated climate change knowledge, reporting on average a lower score than
respondents ignoring SLR risk informati@irig. 2.2B, 75% vs. 79%I[-Test diff. =-.04,

tsss = -9.038 p < .0Q) or adaptation opportunities (Fig. 2.2B, 75% vs. 804l est

diff. = -.06, tegs = -20.708 p < .0Q).

2.4.1.1 Reasons

When respondents were asked, why they stated that no information should be ignored,
94% (244 out of 259) argued that both pieceinfifrmation are equally important and
relevant Fig. 2.38). In contrast, 39%90 out of 229)f respondents who stated that SLR

risk information should be ignored and 2%%01 out of 397pf those who stated that SLR
adaptation information should be igndrexplicitly stated that the respective information

is not important to Americans like themsel{€%g. 2.3A). In addition, respondentsho
ignored information about SLR risks argued that the information contradicted their beliefs
(56%),did not reflect tle true state of the world 4%), did not appear trustworthy (44%),

and was based on bad science (35%). And 2% Eeported that their decision was an
intuitive gut decisionLooking at the reasons given by respondents who stated that the
information on adptation opportunities should be ignored, we see that 84% said that the
information does not reflect the true state of the world, 73% stated that it did not seem
trustworthy, 72% that it contradicts their beliefs, and 65% that it is based on bad science.
Significantly less respondents said that it was an intuitive gut decision (38% vsT52%,
Test diff. =.13, te26 = 3.24, p < .0@). Overall, respondents ignoring SLR adaptation
information named more reasons than respondents ignoring SLR risk informaiws.(3

2.8, T-Test diff. =.76, ts26= 5.35, p < .00).

Fig. 2.3 Reasons provided for (not) ignoring information

A Reasons for ignoring information B Reasons for not ignoring any information

Both are equally 1
imporiant/relevant

Not trustworthy

Not
important

Contradicts
my beliefs

Doesn't
depict
the truth

Based on
bad science

Both are
equally
unimpertant
| couldn't and
decide irrelevant

Gut | don't care
decision

— Ignore risks — Ignore adaptation
Notes:Fig. 2.3presents the reasons respondents put forth for why they stated that certain information should
(not) be ignored by Americans like themselves. Panel A presents the reasons why the information on SLR
risks (pink) and why the information on adaptation opputies (violet) should be ignored. The center of the
graph represents a share of 0 while the outermost line represents a share of 1. The connected lines show the
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average share a reason was selected for why the information should be ignored. The doteatdisent the

95% confidence interval. Panel B presents the reason selected for not ignoring any information. Respondents
could select one of the four options presented. The height of the bars shows the share of respondents selecting
this reason.

2.4.1.2 Determhants

In the following, we look at the determinants of ignoring information by comparing
respondents that stated that the SLR risk information should be igiige@.@\, values

-5 to -1) with respondents who stated that no information shoulidrb®ed Fig. 2.2A,

value 0).Using ordinary leassquare estimations suggests that most of the variance is
explained by r espondeTalles28, cotuinn Imadf B2 =0.B7a n g e
These beliefs are highly interconnected with responderitstaloorientation and trust in

media outlets (se@able A7 and Table A.§. Yet, in the combined modelléble 2.2

column 6), only the climate change belief variables remain significant. Furthermore,
ignoring SLR risk information strongly correlates withver numeracy and literacy scores

as well as having a more dogmatic mindset. Interestingly, respondents that stated the SLR
risk information should be ignored are also more likely to believe that they will have to
relocate permanently due to rising seeels (seélable A.6for further details). County

l evel geographical characteristics, such

bel

as

i ef

havi

I ndex for coast al flooding in a given county, h «

decisions to ignore SLRsk information.

Table2.2 Determinants of ignoring SLR in the United States

) 2 ®3) “4) ®) (6)
VARIABLES Ignore Ignore Ignore Ignore Ignore Ignore
Risks Risks Risks Risks Risk Risks
(0-5 (0-5 (0-5 (0-5 (0-5 (0-5

Climate change beliefs

CC will get worse (45) -0.06 -0.11
(0.11) (0.11)
Conspiracy (15) 0.46*** 0.37**
(0.07) (0.09)
Knowledge (610) 0.18*** 0.14***
(0.04) (0.04)
Having torelocate (610) 0.14%** 0.08***
(0.03) (0.03)
Information sources
Trust in mainstream media-g) 0.18* 0.15*
(0.09) (0.09)
Trust in Fox News (:b) 0.25%** -0.06
(0.07) (0.07)
Political orientation
Liberal (=1) 0.57*+* 0.22
(0.22) (0.20)
Conservative (=1) 1.21%* 0.26
(0.18) (0.20)
County variables
County Gov. Republican (=1) 0.40** 0.21
(0.18) (0.16)
FEMA risk rating (05) 0.17 0.00
(0.112) (0.10)
Coastal county (=1) -0.29 0.01
(0.35) (0.31)
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Other control variables

Numeracy (63) -0.21** -0.05
(0.10) (0.10)
Literacy (£7) -0.25%*  .0.15*
(0.07) (0.07)
Dogmatism (17) 0.48*** 0.18*
(0.08) (0.08)
Constant -0.83 1.01%*  1,93%*  226%* 1 .84%** -0.39
(0.61) (0.38) (0.30) (0.33) (0.61) (0.78)
Socioeconomics yes yes yes yes yes yes
Observations 488 488 488 488 488 488
Adjusted Rsquared 0.27 0.12 0.14 0.07 0.21 0.30

Note: Table 2.2presents coefficients from ordinary least square estimations, whedegbadent variable is

the degre¢o which respondents stated that the information should be ignored by Americans like themselves.
The outcome v ar inainformationashogdebs igifordd M SLRFigk formationshould

be completely ignoredo Al | r & By cendrafor cespon@ehty’ age, gender, having a master's degree
or higher, and adjusted household income per perSstimates are obtained from multiple least square
regressions with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Examiningthe determinants of ignoring SLR adaptation opportunities further highlights
the important role of climate change beliefs, albeit to a lesser eXegnie(2.3 column 1,

adj. Rz = 0.17). Ignoring SLR adaptation information correlates béties thatclimate
change willget worseself-reportedknowledge on the subje@nd not believing in climate
change conspiracy theories. Furthermore, ignoring adaptation information correlates with
trusting mainstream media over Fox News, identifying as a liberatadsof a
conservative, and higher numeracy and dogmatism scores. Geugltygontrol variables

are uncorrelated with respondents' decision to ignore SLR adaptation information.

Table2.3 Determinants of ignoing SLR adaptation in the United States

1) 2) (3) (4) (5) (6)
VARIABLES Ignore Ignore Ignore Ignore Ignore Ignore
Adapt. Adapt. Adapt. Adapt. Adapt. Adapt.
(0-5) (0-5) (0-5) (0-5) (0-5) (0-5)

Climate change beliefs

CC will getworse (15) 0.33*** 0.20*
(0.112) (0.12)
Conspiracy (15) -0.61*** -0.38***
(0.09) (0.10)
Knowledge (610) 0.16*** 0.11%**
(0.04) (0.04)
Having to relocate (A0) -0.01 -0.03
(0.03) (0.03)
Information sources
Trust in mainstream media-g) 0.63*** 0.29%**
(0.07) (0.08)
Trust in Fox News (:b) -0.43%** -0.18**
(0.06) (0.07)
Political orientation
Liberal (=1) 1,175k 0.53**+
(0.17) (0.18)
Conservative (=1) -0.83*** -0.24
(0.22) (0.23)
County variables
County Gov. Republican (=1) -0.08 0.11
(0.17) (0.15)
FEMA risk rating (G5) 0.12 0.03
(0.12) (0.12)
Coastal county (=1) -0.08 0.15
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(0.35) (0.34)
Other control variables

Numeracy (63) 0.55**  (.35*
(0.14) (0.14)
Literacy (£7) 0.10 -0.03
(0.07) (0.07)
Dogmatism (17) 0.05 0.15*
(0.08) (0.07)
Constant 0.99 1.70%*  2.16***  2.59%* 0.52 -0.55
(0.66) (0.38) (0.31) (0.32) (0.68) (0.84)
Socioeconomics yes yes yes yes yes yes
Observations 656 656 656 656 656 656
Adjusted Rsquared 0.18 0.15 0.13 0.02 0.04 0.23

Note: Table 2.3presents coefficients from ordinary least square estimations, whedegbadent variable is

the degred¢o which respondents stated that the information should be ignored by Americans like themselves.
The outcome var in nformationasholg besigndred o m GDRSdadtation information
should be completely ignoredd Al | r @ () cendral foraespor{ddn)s' age, gender, having a master's
degree or higher, and adjusted household income per pdisbmates are obtained from mulgpleast
square regressions with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

In summary, we find strong evidence to support the hypothesis that strong beliefs about
climate change correlate with motivateshsoning For example, edf-reported knowledge
about climate change correlates with both ignoring SLR risks and SLR adaptation
opportunities While believing that climate change will get worse reducegdhmeer and
increaseshe latter believing in conspiracy theories aboutrdite change has the opposite
effect Furthermore, we find strong evidence for the second hypothesis, that motivated
reasoning is connected to media consumption, with trust in mainstream media and FOX
news reliablypulling in opposite directiondHowever, we find no evidence supporting our
third hypothesis thatespondents who are more vulnerable to $&Rted risksare more

likely to engage in motivated reasoninthroughout all robustness checks, we find no
relation between the risk rating agsdd to respondents' counties and the likelihood of
ignoring either piece of informatiomhe same applies to the distinction between coastal
and inland countieseeA.2.1.2for details.

Respondents' political orientation, however, seems to be a far more important predictor of
motivated reasoning than exposure to SIRe polarization between liberal Democrats
and conservative Republicahss been studied extendivgHeltzel and Laurin, 2020;
lyengar et al., 2019)and is also reflected here in the interdependence between
respondents' beliefs about climate change, the information sources they trust, and, of
course, their political orientation. Ultimately, two facts emergeWhile one side
downplay the impacts of SLR and climate change in the United States, the other
exaggerates therithis matters because many of the most influential behavioral studies on
information processing are conducted in the United Statess, dgven this polarizing
context, one might conclude from studyingly peoplein the United Statethat it is

finormab for people to polarize on complex issues like climate chagasequently, to
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find underlying reasoning patterns inherent to humamsories need to be tested in

different sociegeographical contexts.

2.4.2 Study 2: Solomon Islands

In the Solomon Islands, only 9% (41 out of 478) of respondents stated that the SLR risk

information, specifically the threat of land erosion on atoll islandsldhbe ignored by

Solomon Islanders like themselvddg. 2.4A). The vast majority (68%, 325 out of 478)

stated that the alternative information, that atoll islands do not necessarily erode when sea

levels are rising, should be ignored. The remaining 2B22 out of 478) reported that no

information should be ignored.

Fig. 2.4 What information should be ignored by Solomon Islanders like me?

A Frequency distribution of (not) ignoring information
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Respondents from the Solomon Islands certainly believed that climate would get worse in

the near future with no significant difference between respondents who stated that the SLR

risk information orthat no information should be ignoreti-Test diff. =.004 tis3 = .033

p <.974). Only 6% (30 out of 478) of all respondents believed that climate change is part

of a conspiracy; not that climate change is made up but rather that it is caused on purpose

to harm poor countries. Compared to those who stated that no information should be

ignored, respondents who ignore SLR risks reported that climate change plays a less
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important role in their livesT{-Test diff. =-2.131, tis3=4.544, p < 001), trust les in their

social network T-Test diff. =-.095 tis3 = -2.528 p < 013) and trust slightly more in

traditional media, such as newspapers, radio, or the television, as reliable sources of
information {T-Test diff. = 514 tis3 = 1.785 p < 076). Lookinga t respondent so
geographical exposure to SLR shows that atslidentsand atoll migrants are much more

likely to state that the information that not all atolls will erode due to SLR should be

ignored compared to main islandefsTest diff. =1.079 tzes = -6.126 p < 001 andT-

Test diff. =1.342 tag= -6.245 p < 001).

In addition, we asked respondents to evaluate each piece of information before being
asked if either information should be ignored by Solomon Islanders like themselves. Both
pieces of information were perceived as convincing, although the SLR risk information
was perceived as slightly more convincing than the information omrazting islandsT-

Test diff. =.16Q t7s = 14.214 p < 001). Especially respondents who statedttthe
information on noreroding islands should be ignored perceived this information as less
convincing T-Test diff. =-.147, t153=-5.599 p < 001) and as lesepresentative of other
atolls in the Solomon Islandg-Test diff. =-.273 tis3 = -3.150, p < 002; for further
details sed\.2.2.1supplementary materigls

Using ordinary least square estimations and linear probability models, presented in
supplemetary materialsA.2.2.2for the interested reader, further reveal the importance of
geographical exposure to SLR as an explanatory factor for ignoring that informati
However, most of the variance remains unexplained using survey data, suggesting that
important factors were not capturetherefore, we will offer some explanations below,
based on qualitative data, for why atoll residents and atoll migrants are sonmaue

likely to state that information on naroding islands should be ignored.

2.4.2.1 Qualitative evidence from focus group discussions and debriefings

We conducted senstructured focus group discussions with ateflidentsto talk about
environmental, social, and economic issues facing their community. A typical discussion
lasted up to two hours and consisted of 6 to 10 participantaradus age grqas and
different gender, as well as fishermen, and community lea8arse we stayed in each
village for about two days, we also had many opportunities for spontaneous discussions.
During these conversations, the islardidentamade it clear that theyeél neglected by

their governmentAccording to them, most of theelp they received comes froMGOs,

which educated them about climate change and donated solar panels and batteries, water
tanks, and helped establish marine protected areas to curb amgrflahaddition, atoll
residentsseemed to view NGOs as their best hope for investing in their commsundty

as storm shelters, wells, water tanks, solar energy, fishing nets, or gardeningheols.

village chiefin Nifiloli told us thathe always welomes foreigners because they usually
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bring something good to the communityn our case, it was the influx of cash as we paid
for housing, food, and compensated the villagers for participating in our sugtythree
months earlier, the chief told us, &GO came and built them a house with large solar
panels and batteries to power a refrigerator for the villdele the people we talked to
often linked the help they received from NGOs to their vulnerability to climate change,
they often found it diffialt to understand why some villages received aid and otidr

not. In Nagandeli, for example, villagers were surprised that other communities had
already received a second large water tank for the village, while they had none. Thus, from
the perspectivef atoll residents, there seems to be a clear incentive to emphasize their
vulnerability to climate changésiven the two pieces of information we presented survey
respondent$ one stating that atoll islands may be eroded due to SLR, the other stating
tha they may noti it is therefore not surprising that 70% (162 out of 230) of atoll
residentstated that the latter information should be ignored.

What surprised us, however, was tliz atollresidentswe talked to repeatedipld us

how much smaller theislands had becondue toSLR. Yet, until our visit in 2017there

had been ndargescale erosion on any of the islande visited Thomas Birk(2014)

shows using satellite images that the atoll island group we visited did not decline in size
between @71 and 2009 despite an average SLR of over 10mm/year between 1993 and
2009 (Becker et al., 2012) Acc or di 12014)measumentk Bupani, a small
island on the outermost reef, even increased in area by over 10%. We presented these
satellite pictues in our focus group discussions and asked participants to verify the
conclusion drawn that their islands did not get smaller. After some discussion and asking
older villagershow they remembered the coastlinasgroupsconcluded that the pictures
were genuine and that their island did actually not get smaller. In the case of Nupani,
which we did not visit ourselves, several older fishermen who visited the island frequently
confirmed that in their youth the island used to bshaped, but the lagoon row
enclosed by vegetated land, leaving only a small lakeyeneral, the satellite images
surprised the people we spoke with, who were often visibly relieved to see that their island

had not yet begun to erode.

Certainly, these findings do not mean ttiegse islands are not vulnerable to SERen if
thetotal sizeof an island does not change, the erosion of fertile, nutrigmisoil is more
detrimentalto island communitieshan the accumulation of sandy sah whichpalm
treescan grow but notoot and tuber cropdn addition, salinizationj.e., intrusion of
saltwater during storms or contamination of groundwater, can also render soil infertile
independent of whether the island is getting smaller orTimits, we are not claiing that
theresidentexaggerated their exposure to SLR. The point we are making is that the island
residentsave spoke to were convinced that their islands were already eroding, even though

they were notBirk (2014)observed this apparent contradicteswell during his 2009/10
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fieldwor k, itiwposstble thag somdiof tBe]interviewees have been affected by
discourses of climate change and -ksel| rise, and that this has influenced their
understanding of the changes they witness and/ovdlyethey present them to outsiders.
Although Reef Islands are rarely visited by outsiders (like ourselves), it was evident that
some of the people we talked to were aware of the potential threats posed by climate
changeas exemplified by the following qtex

Three men came to the island last year and talked about this climate change and the sea rising.

One of them took pictures ... I dondét know why. One

down in ten years or something like that. So one guy, whanisimg for parliament this year

says that he wildl find safe | and for people el sewhere

translatioi al so cited in Birk & Rasmussen, 2012)0

While to some degree this contradiction might result from a demand effeete atoll
residentsaassume that the interviewer wants to hear about cases of coastal erosion and they
are willing to provide such reportB addition, for atoll residents, coastal erosion could

fall into the same category of environmental changes peedlny outsiders due to rising
temperatures. Since many of these predictions have come to pass, such as sea level rise,
less predictable weather patterns, and more severe storm surges, atoll residents may have
concluded that all of the predictions are tricluding coastal erosiorHlowever, we

suspect that onrsided information exposure plays the largest rdie. several
conversations, atolesidentsstated that they were told by politicians and outsiders, e.g.,
researchers and people from NGOs, thait ikkands will be gone soon. Solomon Islands

is a member of thélliance of Small Island Statd®OSIS) which represents the interests

of 39 small island states severely affected by climate change in international climate
negotiationsWith the governmentleclaring the country a victim of climate change and

even outsiders traviag to the remote atolls to tell the islarebidentghat they are at great

risk, it is not a stretch to say that they have been subjected tsidmuk reporting.
Considering thait also seems to be itmeir interest to portray themselves as vulnerable,

they may have been so focused on the worst predictions and overestimated when they
would occur that they believed erosion was already occurring on a large scale, when in fact

it wasnot.

Thus, while we find strong evidence of widespread motivated reasoning in the Solomon
Islands, it appears to be driven by very different factors than in the United Bietéad

no support for our first hypothesis that strong beliefs about clinfa@ge increase
motivated reasoningAlthough, this is probably because almost all respondents believe
that climate change will worserRegarding the second hypothesis, that information
sources are a predictor of motivated reasoning, we find atubpesbust evidencen
contrast, the evidence for the third hypothesis that respondents who are more vulnerable to

SLR are more likely to engage in motivated reasoning is exceedingly strong. Atoll
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residents and atoll migrants were much more likely to #tatethe information indicating
that atoll islands do not necessarily erode when sea levels rise should be {geered

supplementary materiafs2.2.2for details.

2.4.3 Study 3: Bangladesh

In Bangladesh, only 3% (8 out of 229) denied that climate change exists. However, almost
20% (45 out of 229) stated that the information highlighting the exhilarated risk of coastal
erosion due to climate change should be ignoreBamgladeshis like themselves. Slightly
more, 22% (51 out of 229) stated that the information showing that climate change also
increases land accretion should be igndféd. 2.5A) Whenwe asked respondents who
moststronglyagreed that the erosion or estton information should be ignorg87% (20

of 23) and 68% (27 of 40)espectively reportethat it was an intuitive gut decision
Nevertheless, the majority of all respondents, (58%, 133 out of 229) stated that no
information should be ignored, with 928423 out of 133) arguing that both pieces of
information are equally important and relevant (for further details on the reasons stated see
A.2.3.1supplementary aterialg.

Due to the small sample size, only average values for each category of respondent are
reported inFig. 2.8-D, i.e., those whatatedthatthe coastal erosion informatiotheland
accretion information, or no information should igaored.Respondents stating that the
erosion information should be ignored are slightly less concerned about future climate
change events (0.68 vs. 0.13Test diff. =-.05, tizs=-2.054 p < 041) and report a higher
selfstated knowledge on the mat{es4 vs. .37 T-Test diff. =.171t175=2.954 p < 004).

While respondents stating that the accretion information should be ignored also tend to be
less concerned about climate change (.66 vs. T7Best diff. =-.070, tiga = -2.855,

p < .005) they aralso significantly more likely to report having had to rebuild their home
after a severe storm (.69 vs. .4bTest diff. =.235 tisa = 2.907, p < 005). These
correlations are further supported by linear probability models and least square estimations

presented irA.2.3.2supplementary materials
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Fig. 2.5 What information should be ignored by Bangladeshis like me?

A Frequency distribution of (not) ignoring information
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2.4.4 Study 4: Vietham
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The vast majority (89%324 out of 366) stated that none of the information should be
ignored (Fig. 2.6A), with 98% (319 out of 324) arguing that both pieces of information are
equally impetant and relevant. Only 7% (26 out of 366) stated that the SLR risk
information should be ignored and 4% (16 out of 366) that the subsidence information
should be ignored by Viethamese like themselves. Only 6% (21 out of 366) of all
respondents reportedat they do not believe climate change exists and less than 1% (3 out

of 366) indicated that they believe in a climate change conspiracy.

Fig. 2.6 What information should be ignored by Viethamese like me?
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Respondents who stated that the SLR risk information should be ignored reported having a
better knowledge of climate change than respondents who stated that no information
should be ignore@ 73 vs. .59T-Test diff.= .145 ts50= 2410, p < 017), have greater trust

in the media to report the truth about climate chap@@ vs. .83,T-Test diff. =.062
ts50=3.37, p < 001), and lower confidence in their social network as a reliable source of
information (.71 vs.77, T-Test diff. =-.064 ts50 = -2.746 p < 006). While selfreported
climate change knowledge remains barely significant when we control for other variables
in theleast squares estimates and linear probability models, the difference in trust between
the media and the social network remains rollusiughout. Respondents who ignored

information about ground subsidence tended to live farther &amban centef.64 vs.

51



A2, T-Test diff. =.223 taa0=2.913 p < 004), are more likely to have lost due to erosion
(.38 vs. .17T-Test diff. =.248 tss0= 2.836, p < 005), and were more likely to report that
they had to rebuild their home after experiencing a severe storm (.44 v3.-T2ast

diff. =.228 tz40=2.122, p < 032). Especially the distance to the next urban center remains
a strong indicator foignoring the land subsidence information once we control for other

variables $eesupplementary materiafs 2.4.2for detail9.

Overall, it seems that climate change is a much less controversial issue in Vietham than
the other study sitesThe reason for this might be twofolBirst, protecting the Mekong
Delta is of immense importance to Vietnam for securing its food seclrigddition, as

one of the world's leading rice producing and exporting countriggyws over 50% of its

rice in the Mekong Deltd§GSO, 2020) During our 2019 visit, we observed major
government projects to prevent coastal erosion and investments ddpflmofing
infrastructure(A.1.1.2 supplementary materiglsSecond, Vietnam has launched several
programs to promote environmental awareness, reduce litteridg;uab pollution in the
Mekong Delta(MARD, 2020) In the areas we visitegye also encounteregbvernment
billboardsthaturged people to stop littering, start recycling, and protect the environment.

In summary,motivated reasoning in the Vietham stugemss to be minuscule. We find

little evidence supporting the first hypothesis the strong beliefs about climate change
increase motivated reasoning. Neverthelessfimd someobustevidence to support the
hypothesis that motivated reasoning is relatednamlia exposureGreater trust in the

media increassthe likelihood of ignoring SLR risk information and trust in one's social
network as a reliable source of information deas#ss likelihood.Finally, we find the
strongest evidence for the third hyjpesis, that exposure to SLR correlates with motivated
reasoningThe 4% (16 out of 366) of respondents who stated that the information on land
subsidence should be ignored also report to be more exposed than other respondents (see

A.2.4.2supplementary materials

2.5 Discussion

In this study, we present the results of four studies, each measuring motivated reasoning
among respondents exposed to SbRarying degreedn the United States, we find the
expected polarization along partisan lines, with one gdmymplayingSLR risks and the

other exaggerating themn contrast, respondents ithe Solomon Islands almost
exclusively exaggerated SLR risks, and almost no motivated reasoning was measured in
Vietnam. In the Bangladesh study, we find similar patterns of motivated reasasiimng

the United Statesbut struggle toexplain them with the data collectedOverall, the

variation in results suggests that the reasonspelople engage in motivated reasoning in
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the face of SLR risks are multifaceted, complex, and depend on thesémoapolitical

context.

We hypothesized th#@l) motivated reasoning would be strongest among respondents with
strong beliefs about climate chandg@) that it would correlate with the information
sources respondents trust, dBjithat it would be stnager when respondents themselves
are exposed to the risks associated V@tiR. Overall, we find some evidence for our
hypotheses in all four studieFable 2.4. However, there are many inconsistencies to
explore. Respondents from the Solomon IslandseXample, had the strongest beliefs on
climate change (4.34 vs. 3.98;Test diff. =.434 ti9ss = 9.782 p < 001), yet only
engaged in motivated reasoning to exaggerate the risks of ISLBangladesh, where
respondentshoth downplayed andexaggeratedSLR risks, similar to the U.S., our
hypotheses seem to work the ledghereasn Vietham,where only11% (42 out of 366)
engaged in motivated reasoniogr hypotheses seemed to work best.

Table2.4 Evidence supporting hypotheses

) @) ®3)
Strong CC Trust in Vulnerability

beliefs information to SLR
sources
United States V V §]
Solomon Islands ] (V) V
Bangladesh V §] §]
Vietnam (V) vV vV

Notes: Table 2.4summarizes the evidence we foundeach study to support the individual hypotheses
Check marks indicate that evidence was found. Check marks in parentheses signify that we found only weak
or limited evidence. And crosses signify that no evidence was fouspport this hypothesis.

Bénaba and Tirole (2016) argue that people are more likely to engage in motivated
reasoning when they derive some sort of utility from holding that belief. Our findings from
the Solomon Islands directly support this. Atoll residents believed that when they
emplasize their vulnerability to climate change the chance of them receivingmeaded

aid increases. Thus, from this point of view, it seems logical that respondents would state
that other Solomon Islanders should ignore the piece of information sugghstiragolls

might not necessarily erode with SLR. Furthermore, motivated reasoning is most prevalent
in the U.S. where respondents are the least exposed to SLR risks. This supports Nyhan's
(2020) argument that motivated reasoning is more likely to occenwhkople have weak
incentives to hold accurate beliefs and strong directional motivations to endorse beliefs
that are consistent with a group identity such as partisanship. While 42% (96 out of 229) of
respondents in Bangladesh stated that one of thexfamnation pieces should be ignored,

only 2 respondents justified their decision by stating that the information was not truthful.
In contrast, in the United States, 54% (123 of 229) of respondents who indicated that SLR
risk information should be ignorezhd 84% (333 of 397) of respondents who indicated
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that adaptation information should be ignored justified their decision by saying that the

respective information was not truthful.

In this study, we applied a sun#pased measurement to record motivated reasoning in
four very different countrieAlthough at first glance it may seem that the results would be
more comparable if we had kept the information identical across studies,gue the
opposite.Because we conducted the studies in these four countries, the information on
adaptation opportunities would have been perceived quite differently across study sites.
Very different adaptation strategies are feasible in the U.S. thBarigladesh, Vietnam,

and especially in the Solomon Islan@onsequently, to keep the information identical
would have entailed presenting much more generic pieces of information. By adapting the
information pieces to the local context of each study wiéeensure measuring motivated
reasoning on a topic relevant to the respondents. QuBbBrespondents, only 12 stated

that the information was unimportant and irrelevant.

Nevertheless, we aimed to keep the pieces of information as similar as pagssibietlae
four studies. In the Vietnam study, where we recorded almost no motivated reasoning, the
information pieces diverge the most compared to the other studiBangladesh and the
Solomon Islands, we focused primarily on erosion hazards, whileernosthe Mekong
Delta is a much smaller problem by comparidenesion does occur alongerbanks but

the main threat to thdelta areflooding and salinizationWe, therefore decided to focus
on the SLR and land subsidence and provide respondeht$waitdifferent explanations
for why the Delta is in danger of sinking into the.s&a a consequence of this decision,
we expectedthe rateof motivated reasoning in Vietnano be higher than in other
countriesbecause, unlike all other studies, climatarge deniers would nbave toclaim
that there are no SLR risks, lrduld simplypoint to land subsidence as the main threat
instead, whichis caused by excessive groundwater extraction in the dédta.to our

surprise, we measured almost no motivaagoning in Vietnam.

2.6 Conclusion

In this paper, we present findings from four studies measuring motivated reasoning in the
face of SLR in the U.S., Solomon Islands, Bangladesh, and Vietnam. Our results reveal
stark differences across countries indicatimgt motivated reasoning is more likely to be

politically conditioned than the result obgnitive traitsor personality types

We contribute to the literature on motivated reasoning in generebimparing motivated
reasoning patterns across multiple does. In doing so, we contribute to the exploration
of general patterns of reasoning that are common taaikindand that do not result only

from the sociepolitical context of the United Statdsurthermore, we introduce survey
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based measuremeat motivated reasoninthat can be easily applied to different subject

areasand implemented in studies across countries

Despite decades of intensive research, there is still no definitive solution to mitigating
motivated reasoning, although this is pregisahat would be essential for climate
communication(see, e.g.Druckman and McGrath, 2019Future researghtherefore,

needs to develop an understanding of motivated reasoning pattergseahateyondhe
sociopolitical context of the United Stateand interventiongo mitigate motivated
reasoning need to consider the internal drivers, for example, a person's motiwation
engage in motivated reasoning, and external drivers, for example, elites who create or
amplify misperceptions to influence elections and public polgse, e.g., seblyhan,

2020)
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3 Why do people persist in sdavel rise threatened coastal
regions? Empirical evidence on risk aversion and place
attachment

Ivo Steimanis, Matthias Mayer, Bjorn Volin

Abstract

Climate change is projected to increase the number of extreme weather
events, which may lead to cascading impacts, feedbacks, and tipping points
not only in the biophysical system but also in the social system. To better

understand societal resie nce in risky environments,

attachment to place, their willingness to take risks, and how these change in
response to extreme weather evente ¥énducted a survey with 624
respondents at the forefront of climate change in Asia: itheg deltas in
Bangladesh and Vietnam. Our findings confirm that most people prefer
staying. Yet crucially, we find that (i) seléported experiences of climate
related hazards are associated with increased risk aversion and place
attachment, reinforcingpeopl e 6 s preferences t o
environments; (i) people with experiences of hazards are more likely
aspiring to move to higincome destinations, arguably being beyond the
reach of their capacities; and (iii) changes in aspirations to movadihre
connected to the changes in risk aversion and place attachment. The fact that
preferences are associated with cumulative experiences of hazards and
interact with aspirations to move to higicome destinations may contribute

to our understanding ofwhy so many people stay in hazardous
environments.

Keywords: Climate hazards, risk aversion, place attachment, international migration

aspiration, societal resilience, trapped population
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3.1 Introduction

Climate change, particularly séavel rise (SLR)(Storlazzi et al., 2018; Vitousek et al.,

2017) will alter theecosy st ems of some of the worl dbés most
economically active coastal regions in the years to q@harch et al., 2013; Neumann et

al., 2015; Nicholls and Cazenave, 2Q1Rgople living in these areas will be exposed to

more climaterelated hazard¢Kharin et al., 2018)otentially occurring simultaneously

(Zscheischler et al., 2018Yet, there is a growing consensus among scientists that most

people prefer to adapt-situ (Hauer et al., 2020) and it is predicted that most people will

move only within borders (Rigaud et al., 20M\8)ile there is a steadily growing literature

on how climate change might erode peopleds finan
Groth et al ., 2020) there i s mefesenceslaeess r esear ch
affected by increasing exposure to climegkated hazards, and how this, in turn, affects

their decisions to move or persist in place (Adams, 2016; Hunter et al., Zakbjg the

example of aspirations to move, our research triesetter understand feedback loops

between the natural and social systems and especially how human motivations respond to

an increasing number of extreme events.

Two of the main reasons to stay in place at the
attadciment (Adams, 2016; Esteban et al., 2019; Laurice Jamero et al., 2017) and risk

aversion (Beine et al., 2020; Goldbach and Schliiter, 2018; Jaeger et al., 2010). Place

attachment refers to the bonds, emotions, and feelings that people attach to their social

physical environment (Twiggaoss and Uzzell, 1996) and risk aversion is the inclination

to choose a situation with certain outcomes (e.g., staying) over a situation with more

uncertainty yet with higher expected outcomes (e.g., moving to a new!phdsle

moving abroad can be highly beneficial both for individual wages and societal welfare

(Clemens et al., 2019t is also perceived to beastly and risky endeavor requiring a

certain willingness to take risks (Bryan et al., 2014). The assumptiialié preferences

has long been applied to economic models (Stigler and Becker, 1977; West and McKee,

1983) supported by empirical evidence in certain dom@asisson et al., 2014; Meier

and Sprenger, 2015). Therefore, economic models mainly consideges in financial

and legal constraints to affect outcomes paying less attention to social factors such as

peopl esbd val ues, perceptions, and preferences
evolutionary perspectives highlight that human behaviors are moredt by human

biology, but cultural learning, experimentation, and imitation can change them (Norgaard,

1994) . T h i ®volitidnary perspeetive nat only focuses on genes but also on

institutions, technologies, values, and beliefs. Thus, risiegneces and place attachment

might change with cumulative experiences of hazards, which contain information about

the fragility of the environment they live in.
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In this paper, we study if international migration aspirations, place attachment, and risk
avasion are associated with climatdated hazards and how these preferences interact
with aspirations. Thereby, our study contributes to and tries to combine the literature on
how disasters affect fundamental economic preferences and the empiricalrditenatu
climateinduced migration. First, studies on the impact of disasters show that risk aversion
(Beine et al., 2020; Cameron and Shah, 2015; Cassar et al., 2017; Eckel et al., 2009; Page
et al., 2014), time discounting (Bchir and Willinger, 2013; Cal2®il5; Cassar et al.,
2017) and social preferences (Becchetti et al., 2017; Cassar et al., 2017; Fleming et al.,
2014; Rao et al., 2011; Veszteg et al., 2015; Whitt and Wilson, 2007) can be affected by
such events. With regard to risk preferences theeecil suggests that people are
temporarily more riskolerant directly after experiencing an environmental dis@stekel

et al., 2009; Page et al., 2014), whitethe long run, they seem to become more-risk
averse (Beine et al., 2020; Cameron and Sh&i5;2Cassar et al., 2017). Place
attachment, on the other hand, is predominantly used as a predictor or mediating variable
to explain environmental risk perception, adaptation, and coping behavior (Bonaiuto et al.,
2016; De Dominicis et al., 2015; Mishraa., 2010). Only a few studies examined how
place attachment itself might be influenced by the experience of natural disasters (Ruiz
and Hernandez, 2014; Tanner, 2012; Willox et al., 2012). For example Ruiz and
Hernandez (2014) find a decrease in platachment after a volcanic eruption for people

living in the area closest to the eruption.

Seconda variety of methodologies have been used to study whether climatic factors lead
people to move away, with results ranging from increased migration toepbejpig
trapped (Beine and Jeusette, 2019; Berlemann and Steinhardt, 2017; Cattaneo et al.,
2019%. A recent trend in the literature is the depiction of migration decisions as the joint
outcome of aspiration and ability to move. This conceptual distinptimposed byCarling

(2002) has been widely adopted by a broad range of scholars from different disciplines
studying migration and conceptually expandedas, 2021, 2010; Schewel, 2020{for

an overview of the developments, searling and Schewel (201.8All these theoretical
migration models have one feature in common: aspirations are the precondition for
migration which both interact with micrdindividual characteristics) and meuacre

level factors such as the emigration environment (norms, Isstigctures, political
context, etc.). In a world of increasing migration barriers (costs, legal hurdles) migration
desires often remain just thaunfulfilled desires. However, this does not mean that these
unfulfilled desires cannot have consequencedte people or communities they live in.

We think that making the analytical distinction between aspirations and ability underlying
the migration decision is especially important when trying to understand (future) elimate
related migrationi which can dastically change the migration environment through

repeated climate hazards or stomsetting changes. Identifying migration patterns based
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on past migration might not be very predictive of future clinmatated migratior{Adger

et al., 2021) Furthermorg past migrants differ from nemigrants regarding their
education(Drabo and Mbaye, 2015)wealth (Black et al., 2011; Bryan et al., 2014;
Cattaneo and Peri, 2016)endefGray and Mueller, 2012; Mueller et al., 2014isk
aversion (Jaeger et al., 2010)patience (Goldbach and Schliter, 2018uncertainty
tolerancg Wi | | i ams a nadd sécalin&wpriBei@etaddParsons, 2015; Haug,
2008, p. 200; Manchin and Orazbayev, 2018)we want to explain differences in
international migration betweename and less affected people by climate hazards, we
would mix both underlying processes of the migration decision (aspirations and ability)
when only looking at realized migration outcomeésr example, if more affected people
would be more likely to asprto move abroad than less affected people, yet are less likely
to realize their aspirations (e.g., because they formed unrealistic aspirations), then using
only observed migration outcomes we would wrongly conclude that climate hazards do
not affect migrdon decisionsLastly, making the distinction between aspirations and the
ability to migrate does not only help understand migration patterns but also informs our
understanding of why people stay. Therefore, recent empirical papers have started
analyzingdata sets on migration intentiofBertoli et al., 2020; Bertoli and Ruyssen,
2018) and perceived exposure to climatic eve(Bekaert et al., 2021; Parsons and
Nielsen, 2021; Zander et al., 201%or exampleBekaert et al. (2021)se the Gallup
World Pdls data which offers individudkvel survey data on migration intentions and
selfreported exposure to extreme events for 90 countries in 2010. They find that the
probability to intend to migrate rises with exposure to extreme events both within and
acrass borders, especially the relative effects are largest for intentions to move across

borders within the same region.

Our study seeks to go beyond the state of the art by combining these two strands of the

literature using a unigue dataset of affectedtebaspulations in two countrie¥/e report

empirical evidence from surveys conducted wigople living in the Ganges Delta in

Bangladesh (i 247) and the Mekong Delta in Vietham=r877). People living at these

two densely populated séavel rise hotgots are continuously exposed to multiple

climaterelated hazards. Contrary to studies using representative migration aspiration

surveys (Bekaert et al., 2021; Bertoli et al., 2020; Migali and Scipioni, 2019) or studies

with a focus on urban populationsafaer et al., 2019), we explicitly focus on regions

where people depend on livelihood practices (e.g. fishing and farming) that are highly

vul nerable to climate change. Based on responde
storm surges in the past fivears, we categorize them into three distinct groups of (i)

having experienced no hazards{d71, 27%), (ii) one or two hazards$r211, 34%) or

(i) three or more hazards m2 4 2 , 39 %) . By exploiting informat.

affectedness by hazards within each village, we do not measure the impact of hazards at
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the village level but at the individual level. This approach has the strength of reducing
selection bias as one cpares individuals within a community with similar context

factors and not between communities that might differ in many dimensions. In addition,
what matters for peoplebs behaviors is the
experiences of past hadar(Grothmann and Patt, 2005; Wachinger et al., 2(B&kaert

et al. (2021)show that their results hold even when controlling for objective measures of
extreme events, highlighting how people process climate change and extreme events can
explainuniguesr i ati ons in peopl esd (i(Hunterredae,d) dec
2015; Koubi et al., 2016bPur results should be evaluated and interpreted cautiously for

two reasons. First, they are correlations and not causal relationships as, for ekample,

could be the case that risk aversion affects how people perceive and interpret the same
climate hazard. Second, the sample is only representative-lgivetaise affected regions

in each country and may not extrapolate to the larger populationsniglaBash and

Vietnam or other coastal regions.

3.2 Materials and methods

3.2.1 Study sites

Global sea levels are expected to rise between 0.54+0.19 meters and 0.71+0.28 meters
until the end of the 21st century (Becker et al., 2012; Church et al., 2013). In tropical
regions, however, changes can be up to 20 percent higher (Slangen et al., 2014), where a
10 to 20 cm rise in sea levels would already more than double the number of extreme

events, such as large waves, storm surges, and coastal flooding (Vitouselo&al., 2

Bangl adesho6s f dyagcoastal plaangmthe2B8thriyers ahd giwer branches,
high population density, and dire so@oonomic situation in many regions make it one of
the countries most vulnerable to extreme climate events. Our studsowdiscted in the
Barisal division in the Ganges Delta, where people are threatened by tropical storms,
typically making landfall at least once per year, cyclgeaerated coastal floods, river
floods, riverbank erosion, salinization of grounds, and drisughich all are expected to
worsen with rising temperatures (Auerbach et al., 2015). Additionallylesehrise is
expected to increase the severity of coastal flooding during storm surges (Bhuiyan and
Dutta, 2012) and tsunamis (Li et al., 2018), asl wsl accelerate coastal erosion and
salinization (Nicholls and Cazenave, 2010; Smajgl et al., 20i5he five years before

our data collection in 2018, the Barisal division was hit by three major cyclones in 2013,
2015, and 2016 as well as two sevemodis in 2014 and 201BEM-DAT, 2021)
According to the latest census data on population in the Barisal division in 2011, the

Barisal division had a total population of almost 8.33 million and a growth rate of 1.71%
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compared to 200{BBS, 2015, 2011)Popuktion growth is quite high considering that

only 60% of those who were born in the Barisal division still live there; 21% went to

Dhaka and 14% to Khulna in pursuit of business opportunities, to find work, better

education, or because of marria®@BS, 205). Latest predictions using agdwdsed

model ing further suggest t hat the population mi
coastal areas despite Sl(Rell et al., 2021) As of yet, environmental hazards did not

seem to have resulted in widespread mignatAlthough it might be difficult to clearly

distinguish between environmental and economic reasons to move, studies using mobile

phone data found that extreme environmental events are more likely to spafieshort

movements instead of permanent migrafiows (Lu et al., 2016)

Vietnam, also one of the most vulnerable countries to climate change, was ranked 6th
place (three places above Bangladesh) on the Global Climate Risk index in 2019 (Eckstein
et al., 2019)Surveys were conducted in Ca Mau aratR.ieu province irthe Mekong

Delta, which is highly exposed to skewel rise due to its extremely flat topography; most

of the Delta lies less than 2 meters above the current sea levels. In addition, the Delta itself
seems to be sinking. Land subsidebeeveen 0.35 to 1.4 meters on top of SLR of 0.07 to
0.14 meters is expected until 2050 (Erban et al., 2B4)eme weather events such as
droughts, floods, and hightensity tropical storms are expected to incrgaieholls et

al., 2020) While most yphoons make landfall in Northern or Central Vietnam, they can
have devastating consequences if they make landfall in South Vietnam. For example,
typhoon Linda left 3,111 people dead, 383,000 people homeless, and caused estimated
damage of over $385 millio(USD) in 1997(Anh et al., 2017)Yet, the biggest threat
comes from floods during storm surges and high tides that coincide with the monsoon
season. Already, water levels can rise by over one meter during this time, causing regular
flooding in the regia (IMHEN, Ca Mau PPC, 2011)n the five years before our data
collection in 2019, the provinces Ca Mau and Bac Lieu suffered from two major floods in
2013 and 2017TEM-DAT, 2021) Additionally, the Mekong Delta region is susceptible to
severe drought evenwith longterm durations. The most severe drought on record took
place between 2012016 (Guo et al., 2017)Whenever the flow of fresh water from
rainfalls decreases in the dry season, saline intrusion increases in the canals and rivers.
Farmers adjusby shifting crops seasonally from rice during the wet season to the
considerably more risky shrimp production in the dry season. The total population of Ca
Mau and Bac Lieu provinces is 1.2 mission and 0.9 million respectively, with an annual
growth rateof 0.12% and 0.66% over the last 10 yg@sneral Statistics Office (GSO),
2020) In 2019, the annual net migration rate for Ca Mau and Bac Lieu were 63 and 52 per
1,000 people respectively. According to the national migration survey, thinigrgtion

is not driven by environmental factors, but rather by young people (85% of all migrants

are between 15 and 39) in pursuit of economic possibilities, better education, or family
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related factor¢General Statistics Office (GSO), 201&ecent studies using eg-based
modeling to explain migration patterns suggest that employment prospects and potential
income accounted for 81% of the reasons people are considering when deciding where to
migrate to when leaving the Mekong Delta; education opportunities aecbaonty for

13% and 5% respective(iNguyen et al., 2021)

While the Ganges Delta in Bangladesh and the Mekong Delta in Vietham are quite
different in many regards, not just in their institutions, cultures, and -sgoimomic
situation, they neverthelesaick a similar exposure to rising sea levels due to the
characteristics of major river deltgdlicholls et al., 2020) Thus, in this study, we
interviewed people from two very different contexts, yet who all face the same dilemma:

staying in an increasinglyazardous area or moving away.
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3.2.2 Sampling

Our study is not a comparative case study, norrispitesentative of the entire population

of Bangladesh or Vietnam. Instead, we deliberately chose to conduct our study in remote
areas that are most affected by SLR and where people are likely among the first to be
displaced We interviewed 247 responderftem 7 communities in the Barisal division
Bangladesh in August 2018, and 377 respondeons 9 communities in Ca Mau and Bac

Lieu provinces Vietnam in April 2019. Respondents were sampled from communities

with an average size of about 200 househdldkile these rural communities mainly
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depend on agriculture, aquaculture, and fishing, they vary in their distance to urban centers
with populations greater than 100,000, ranging from 7 to 39 km in Bangladesh and 6 to 77
km in Vietham (se&ig. 3.1)

In Bandadesh, research was conducted in cooperation with the BRAC Institute of
Governance and Development (BIGD), who provided experienced enumerators and data
on the affectedness of unions in the Barisal division, guiding our preselection unions from
which we andomly selected villages. In Vietnam, sampling was conducted by identifying

a list of potential research sitbased on their exposure to rising sea leaalds randomly
selecting eight communities from the list of potential siRsspondents were randgml
selected following a random walk procedure in each community, where enumerators were
given a random starting point from which they headed off in different directions choosing
either the left or right side of the street, interviewing a person from avedyhousehold,

and taking a left turn on every second corner. If a household was not available for the
interview or rejected to participate, enumerators were instructed to go to the next
household following the same procedusdl surveys were translatethto the local
language (Bengali, Vietnamese) and carried out with the support of tablets by local
enumerators whom we trained and supervised throughout the data collection. The
interviews consisted of five parts: (i) personal characteristics, (ii) prefer@easures and
scales, (iii) migration experience and aspirations, (iv) climate change perceptions, and (v)
income and wealth measures, and social networks. Resporatgrisl8 and oldeearned

on average $3.6x1 in Bangladesh and $7.3£2.6 in Vietnathda!0 minutes long survey.
Payments were adjusted to the average daily wage of an unskilled laborer in each study
site and converted using the purchasing power parity (PPP) conversion factors from the
World Bank to adjust for the relative price diffeces between countries to buy goods and

services.

3.2.3 Measurement of preferences, aspirations, and affectedness

Risk preferences:In Bangladesh, we used the wetitablished staircase method to elicit
respondents' risk attitudes which has been conducted vatiiepim 76 countries (Falk et

al., 2018, 2016). The staircase method confronts respondents with five consecutive binary
choices between a save but lower amount and a risky lottery with a 50% chance of
winning nothing or a higher amodnDepending on therpvious choice, respondents are
then confronted with the next decision in the sequence, offering the same lottery with
either a higher or lower sure amount. In this way, one can categorize respondents from
risk-averse to riskoving. One of the five decishs was chosen at random at the end of the
survey to be relevant for payout. In Vietnam, we used a differertestziblished method

to measure respondents' risk attitudes, the Gneezy & Potters) (®@%tment task

Respondents are endowed with 20.000Dv&hd can decide how much they want to invest
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in a risky lottery (in steps of 1.000 VND) that pays with an equal chance three times the
investment or nothirigThe amount that was not invested plus the potential earnings from
the lottery were paid out aha end of the survey. The enumerators made sure that
respondents understood the task before handing over the tablet and letting respondents
make their investment decision using a slider on the touchscreen. Enumerators were
explicitly trained to give respalents space and not to observe the decision to minimize

potential demand effects.

Both methodsmeasure the same underlying construct of how willing people are to take
monetary risks in similar ways and in the same specific doraibetter compare theo

risk measurement tasks, we standardized both risk measures between zero and one. In the
multivariate regressions, we use the standardized valse®[es that indicate how far an
observation is from the sample mean in standard deviations) to be admpare effect

sizes between risk attitudes and place attachment measurements.

Place attachment: Places are more than just providers of natural resources, space for
leisure activities, and space for living. People associate memories, emotions, agd feelin

with the places and the environment they live in. To measure these deeper meanings
people have for places, we used aitéih psychometric scale developed by Williams &
Vaske (2003). This scale distinguishoes betv
places: identity and dependengeAll items were translated into the local language and
then back to English to ensure the correct
alpha statistics, a measurement of interitem covariance, for both the igtauéy

(Gbangiadesh= .73; Ureman= .92) and place dependencebabgiadesh= .62; Wriemam = .92)

dimension indicate strong internal consistency of the scales Thus, the translated items
seem to have relatively strong construct validitglicating that they are associated with

the underlying concepts of place identity and dependence.

Aspirations to move abroad: While migration aspirations are always hypothetic, it has
been shown that su@spirations are not pure wishful thinking and aredictive for both
taking preparationgRuyssen and Salomone, 20%8)d actual migratiorfTjaden et al.,
2019) We opted for eliciting respondents' current aspirations regarding moving to another
country without explicitly distinguishing between permanantemporary movements or

the amount of preparation they already fodtowever, we did ask respondents to name a
specific destination they would aspire to move to and state in arqojestion the reasons
for doing so. Based «an identfg theofolldnéng migrétiona n s we r
aspirations: (i) staying, (ii) lovncome destination, (iii) mediwimcome destination, and

(iv) high-income destination. Detailed information on the aspired destinations by study
site, as well as the reasons for chongsthese destinations and the perceived costs of

moving there, are reported B14 supplementarynaterials
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Climate-related hazards & affectednessWe useself-reportedvariationin experiences

of climaterelated weather events (droughts, flooding, ands} to explain changes in

risk preferences, place attachment, and international migration aspirations that shape the
decision to stay or leave hazardous areas. We measured the experience of such hazards in
a clearly defined time frame (five years) andnmain (they personally)On average,
respondents reported having experienced 2.7 (Median = 2) hazards, where for 26% of
respondents the damages of the last hazard they experienced exceed their monthly
household income. Recall data of past events can Isy aoid prone to measurement
error, as people might differ in their ability to remember such events happening or their
perception of what constitutes an extreme hazard or not. If theepelfted experiences of
hazards are measured with random noise, #stimates are negatively biased towards
zero. For simplicity and to reduce the influence of outliers in reported hazards (one
respondent reported 40 events in the last five years), we decided to categorize respondents
into three distinct groups: (i) notaalling any hazard (s 171, 27%), (ii) recalling one or

two hazards (& 211, 34%) and (iii) recalling three and more hazardsZa2, 39%).This
categorization captures variation in perceived affectedness and vulnerability to climate
related hazards across groupsrrelations between the categorical variable of hazards and
individual perceptions of past and future severity of climate impa@spositive and

highly significant. Respondents that reported more hazards in the past five years are also
more likely to report that over the past 10 years cyclones.84, p= .00) and heavy
rainfalls (r= .22, p=.00) have become more frequent,-seder was penetrating further

inland (r=.19, p=.00), higher setevels in general (£ .11, p=.01) and more intense (r

=.16, p=.00) but less frequent droughts=(¥.22, p=.00). The correlations are similar for
respondent sd6 beaneinpdcts wilWdeemmenexan wdrde @ the next five
years.They also reported significantly higher damages (costs and effort) to their houses
after the last disaster (sagpplementarylableB.2). Thus, these correlations suggest that

our key variable oftiterest likely picks up (cumulative) exposure to these impacts that also
shape their future impact and risk perceptions. We believanitliaidual selfreports of
climate hazards |ikely better reflect i ndi vi du
derived monitoring systems such as HNAT which are only available at higher
administrative units. Our main reasoning why this is the case is, that impacts caused by
floods, the main reported hazard, can be very localized. Thus, data freBAEMannot
reflectani ndi vi dual sé own nuanced experience of a haz
village, a flood will affect households in lelying areas more than those who are living on

higher grounds or who invested in protective measures, i.e. building their haatdtson

Supplementaryrable B.1provides descriptive statistics of the retandardized outcome
measures and explanatory variables. Over half of our respondents are female (55%), are on

average 41 years old, and have completed about seven years of formal schooling. On
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average, householdsonsist of about five members that together earn around $754
(median, PPP adjusted) per month. The climate change perception items show that
respondents are highly aware of impacts and their consequémdiesting that they

already seriously think abolibw to respond to these hazards.

3.2.4 Preference distributions and migration aspirations

We start with descriptively exploring if the distribution of attitudes towards risk, place
identity, and place dependence correlate with the reported experiences od-iated
hazards.Fig. 3.2A-C show the estimated kernel densities of risk preferences, place
identity, and place dependence for respondents not recalling any, recalling one or two, and
recalling three and more hazards in the last 5 years. On averagmdersjs tend to be

rather riskaverse than risloving (Meanrisk= .59+.37), 31% of respondents are even
completely riskaverse on our measures. The distribution of risk preferences for the two
less exposed groups looks similar with two peaks at the exdreyhthe distribution.
However, having experienced three or more hazards appears to correlate with stronger risk
aversion relative to the group that reported none (Kolmog8roirnov (KS) Test B= .17,

p =.01), with an additional peak in the middle. Hamand ¢ showing place identity and
place dependence highlight respondents’ high levels of attachment (Meanidentity
.85+.17, Meandependenee.69+.18). Respondents who reported experiences of hazards
seem to have a stronger place identity, indicatethégignificant shift of probability mass

to the far right of the distribution for both groups K st ; 064.130pr. @D; ®3 or
mo r e & :16, = .02). Regarding the place dependency dimension, we only observe a
higher density for the group whreported one or two hazards H8st D= .16, p=.02)

but not three and more (KBest D= .05, p=.97).
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Fig. 3.2 Distribution of preferences and migration aspirations across groups

a Risk aversion b Place identity
12 4
> 1 > 3
2 8 { 22 79
D B )]
af X o,
4
2 0 A —
0 2 4 6 8 1 0 2 4 6 8 1
Higher values imply stronger risk aversion Higher values imply stronger place identity
None 1or2 3 ormore None 1or2 3 ormore
¢ Place dependence d Migration aspirations
4
53 None [ 45 M| 15 36
g2 i tor2 739 ]6l 18 38
g p
1 —~ \ 3ormore [ 33 B 15 50
0 et
. 4 6 8 1 0% 20% 40% 60% 80% 100%
Higher values imply stronger place dependence percent

=3 No aspiration =3 Low income
None 1or2 3ormore Medium income High income

Notes: We plot the kernel density distributions of risk attitudes (pahgdlace identity (paneB), and place
dependence (pan€l) over the three groups based on the number ofeptfrted hazards experienced in the

past five years. Pan® shows respadents' migration aspirations. Besides, we asked respondents-to self
assess all possible costs of moving to the aspired destination, including their costs for living there during the
first month. Based on aggregated costs of moving to the aspired destiwegi created three distinct groups

of destinations: (i) low income (mainly India), (iij) medium income (mainly Middle Eastern countries), and
(iii) high-income (i.e., Europe, North America, East Asia). For details on the exact aspired destination, see
supplementarymaterials B.4While individual estimates of these costs are noisy, aggregating them reveals a
realistic picture of migration costs. The average-as#fessed migration costs strongly correlate (Pearson
correlation r= .72, p = .00) with legal &bor migration costs estimated based on data from the 2009
Bangladesh household remittance survey (IOM, 2010).

The communities and places people live in form important parts of their identities which
they highly value and understandably do not want to ddramasily While people with

high place attachment may aspire to form meaningful relationships and strong ties to their
local community other people might have different ambitions, desires, and aspirations for
their life such as providing a good educatfon their children, enjoying a higher living
standard, or having better economic opportunitge® Table B.19) For rural residents,
migration might be the only solution to reach these géatst, we find that 38% (r 239)

of respondents, state thdtey either had no desire to move abroad or never actually
thought about it (sed-ig. 3.2D. The share of respondents reporting no aspiration
significantly decreases by 12 percentage points (pp) for respondents who reported three or
more hazards (Pearson i€l 5.67,p = .02). Thus, cumulative experiences of hazards
seem to correlate with the desire to move abroad, especially tinbihe destinations in

North America, Europe, or East Asia for the most affected respondents (Pearson
Chi2=7.23,p =.01). O course, as indicated by respondents themselves, it is unlikely that
they can realistically act on these aspirations given the substantial financial and legal

barriers to migrate to these higitome countries (sekig. B.5. The aggregated self
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assessed costs of moving to highome destinations exceed almost three times the

respondent so6 av®rage value of assets.

3.2.5 Statistical analysis

In the following results section, we rely on multivariate lesagtare regressions for the
preference outcomesoFmigration aspirations, we use nonlinear functions to model the

conditional probability function of the categorical dependent variable.

As one cannot randomly allocate people to be exposed to differing numbers of hazards,
people may differ in educationr avealth, which can explain variation in the reporting of
climaterelated hazards. However, previous studies have provided evidence that changes in
preferences are more than correlations as they do not stem from selective exposure to
disaster or selectiveut-migration in response to such events, or other changes in the
economic environment (Callen, 2015; Cassar et al., 2017). We do not find much evidence
for selective exposure, as observed socioeconomic differences do not explain much of the
variation in he reported number of hazards (Ad§? = .01, se€Table B.4. In addition,
72% of respondents are still living in the same village they were born in, and only 11% of
respondents moved in the last 10 years. Thus, there was relatively ittigration gong
on in the recalled period. Restricting our analysis to only respondents who were born in the
village where we interviewed them, yields similar but less precise estimates due to the
exclusion of 28% of respondents from the analysis Tadde B.14. SupgementaryTable
B.3 shows some slight imbalances between groups in terms of income, where more
affected respondents have slightly higher incomes. We control for these imbalances and
either include country or villagiixed effects. With the fixed effects weant to remove
unobserved heterogeneity between villages in our data. The model with village fixed
effects allows for the intercept variable to differ across villages but the slope of the
estimate to be constant across all observations. Especially foatimigaspirations, we
believe that unobserved variables that systematically differ between villages could be
correlated with the explanatory variables, and thus, biasing our results. In addition, we
account for the issue that the variance of the erron @epends on the value of the
independent variable using Eickelubeii White heteroskedasticity robust standard errors.
We estimate variations of the following models for the different outcome variables, for
example for the risk aversion model we estimate:
YQIOR QI {aQE HET1 Q

| 10l £€@hic [ O ¢ @HE RET QF 6 & 01 § DOG OQTI G-
The coefficientst @& 1Q capture the effect of the dummy variables of having
experi emmceod ftowo0 and @Athree or mor eo haza

outcome variable relative to the omitted group that did not experience any hazard. The
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vector of 0 € ¢ 0 | iActudes a set of soceconomics: gender, age, marital status,
househtd size, education, household income, and wealth. Wiardmgform the reported
income and asset values to reduce the influence of extreme outliers on the regression
estimates. The vector dD & & w "QMdludes land lost to erosion and an index that
captures the costs caused by the last hazard to control for the potential effect on
preferences because of reduced wealth. As theegmfted measures of house rebuild
frequency, effort, and costs are highly correlated, we use principal componentsattalysi
build a onedimensional index that captures variation in these variables. Lastly, we control
for potential unobserved differences at the village level where the surveys were conducted

by including a set of village dummiés.

3.3 Results

In line with pevious findings, we find that most respondents (66%,441) would only

recommend irsitu adaptations to their peers and view moving away mainly as a last resort

if all other adaptation strategies fail (s€gy. B.1). Contrary to the depiction of a

populdion trapped by their financial constrai{Black et al., 2013; Cattaneo and Peri,

2016; Nawrotzki and DeWaard, 2018jost of our respondents could afford moving to

domestic urban centers or even to clbgecountries assuming they could sell their assets

(seeFig.BH . We start with analyzing i f peopleds pre
are affected by reported climate hazards.

3.3.1 Direct relation between hazards, preferences, and aspirations

Using multivariate regression analystee descriptive results on distributions are
confirmed, showing that preferences are systematically associated with cktatdel
hazards when controlling for socioeconomic differences across groups and the intensity of
damages caused by the most reteard (se€ig. 3.3. The interested reader can find the
main regression tables reporting all coefficients of the control variables in Supplementary
Tables B.5preferences) anB.6 (migration aspirations). Respondents who have reported
one or two hazaslare more rislaverse by 0.2 standard deviations (S®¥ (20,p = .06,

95CI = .00, .41) and those who reported three and more by 0.28RSD23, p = .03,
95CI=.03, .43) than respondents who reported none. These effects translate roughly into a
12% increase in risk aversion. In comparison, Cassar et al. (2017) find a 20% increase in
risk aversion five years after people experienced the extraordinary 2004 tsunami in
Thailand. We find similar effects on place identity, which is higher by 0.19 SD for
regpondents who reported one or two hazafils (19, p = .08,95CI =-.03, .41) and by

0.29 SD for respondents who reported three and nfiore29, p = .01, 95CI = .07, .50).

Place dependence, on the other hand, does not seem to correlate in the sanmacay as
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identity with the number of experienced hazards. Respondents who reported one or two
hazards tend to have higher place dependence by 0.28 S[26, p = .01, 95CI = .05,

A7), while respondents who reported three and more hazards haved@irelency

levels comparable to respondents who reported not having experienced any hazards
(B=.06, p = .58, 95CI = -.15, .27).Fig. 3.3B confirms the descriptive results on
aspirations showing that those people who reported three and more hazards are
significantly more likely to have formed an aspiration to move abroad, especially to high
income destinationd3(= .10, p = .03, 95CI = .01, .19). Respondents who reported three
and more hazards are 17 pp less likely to have no migration aspiration thamdesgp

who reported nond3= -.17,p = .00,95CI =-.25,-.08).

To sum up, cumulative experiences of climiaiguced hazards not only seem to correlate
with higher aspirations to move abroad but
who report hawng experienced climatimduced hazards in the last 5 years tend to be more
risk-averse and more attached to their place of living. Past research suggests that both
stronger attachmerfddams, 2016)xnd higher risk aversion (Beine et al., 2020) should
make it less likely for people to form aspirations to move abroad. Yet, we find the
opposite, most strongly for respondents who report three and more hazards. This group
seems to be more likely to aspire to move abroad, especially tankigine destinations,

which are likely outside the scope of their capacities. In line with argumentation, we find
that respondents with an aspiration to move abroad and who reported to have experienced
moreclimate hazards se#fvaluate their likelihood to act on these aspiratiin the near

future as significantly lower compared to less affected respondentsu{gglementary

Fig. B2).

Fig. 3.3 Preferences and aspirations associate with reported hazards

a Preferences b Aspirations
Risk aversion (z-score) No aspiration

1or2 torz

3ormore ’0‘1 7 .
0.23

— & —

3 or more . -
Low-income

I
I
I
I
i
|
Place identity (z-score) torz
-0,01
1or2 3 or mere B

0.29

|
T
|
: Medium-income
3 or more | L
|

— * — tor2
Place dependence (z-score) 3 or more 008,
1
1or2 | High-income
| :
| 1or2
|
0.06
3 or more b ; * — 3 or more - O'J 0 -
-2 0 2 4 6 -2 0 2 4 8
Effect size in SD / pp relative to no hazards Effect size in SD / pp relative to no hazards

Notes: Plotted are the coefficients for respondents who reported having experienced one or two hazards
(yellow) and those who reported having experienced three and more hazards (red) on preferendgys (panel
and aspirations (pan8l) with 95% (thin linesyand 90% (thick lines) confidence intervals. Control variables
include land lost to erosion (=1), house rebuild index (PCA), gender, age, marital status, education, household
income (log+1), household wealth (log+1) proxied by owned assets, and housebola sill models, we

control for village fixed effects to account for unobserved differences across communities that could affect
outcomes.
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3.3.2 Indirect relation of hazards and migration aspirations through preferences

Next, we explore whether changes in ratgyn aspirations are connected to changes in
risk preferences, place identity, and place dependence or whether these effects are
independent of each other. We look at two aspiration outcomes: (i) do respondents aspire
to move abroad, and (ii) is the agmrdestination a higincome country. We estimate
average marginal effects for respondents that did not experience any hazards, experienced
one or two, or experienced three and more separately using a samleceplitolling for

factors likely shapingnigration aspirations such as age, education, income, and wealth.
For brevity, the nosignificant effects for respondents that reported no hazards are
reported in the supplementary section, not in the main texts(gg#ementaryTable

B.15). The resultsndicate that more educated and wealthier respondents are more likely to
aspire to move to higincome destinations, which is in line with studies showing that
successful migrants differ significantly from the average population regarding their
capacitiegbetter educated (Drabo and Mbaye, 2015), wealthier (Black et al., 2011; Bryan
et al., 2014; Cattaneo and Peri, 2016)). For participants reporting three and more hazards,
the results further suggest that the desire to move abroad is significantly corvatate

risk preferences, after controlling for the abawentioned factorsHig. 3.3A). A one SD
increase in risk aversion is associated with a 7 pp lower likelihood to aspire to move
abroad for this group¥(= -.07, p = .04, 95CI = -.13, -.00). While onemight expect that

with exposure to more flooding or storm surges uncertainty regarding the current location
would rise, the most affected respondents may also perceive the prospect of moving to
another country as riskieir rendering international migratioas less desirable than
adapting irsitu and waiting for a policy solution. Similarly, we find that respondents who
identify more strongly with their current location are significantly more likely to aspire to
move to highincome destinations, but againlpfior the group that reported three and
more hazards Hg. 3.3B. Cumulative experiences of hazards alter the relationship
between place identity and these aspirations, where a one SD increase in place identity is
associated withrall pp increase in thigelihood of aspiring to move to a highcome
destination®=.11,p =.00,95CI=.04, .18).

To sum up, cumulative experiences of hazards not only affect preferences directly but also
the relationship between preferences and international migratioatesys. In addition,

we find some heterogeneous effects on migration aspirations depending on how far
villages are away from the next urban center with more than 100,000 redidents
Respondents from communities further away from urban centers tendsignifecantly

less likely to aspire to move to meditintome destinations with more experienced
hazards compared to respondents living closer to urban centessigpEmentarylable

B.18). Thus, respondents from penban communities tend to have more realistic
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aspirations to mediusimcome countries than rural respondents which tend to aspire to

move to highincome destinations in our sample.

Fig. 3.4 Effect of hazards through preferences on aspirations
a Aspiring to move abroad

Risk aversion - —O .07 _|}
|
Place Identity - 3 0.04
|
Place Dependence - —O_.(‘IH 4
|
-2 1 0 1 2

Eﬁe_i:t size in percentaae points
b Aspiring a high-income destination

I
Risk aversion -0.031
- * T

|

—

Place Identity

|
i
Place Dependence -006 |
—_ & In
[
-1 0 A 2
Effect size in percentage points
1 or 2 (n=203) ¢ 3 or more (n=238)
Notes: In panel, the dependent variable is a dummy variable capturing whether the respondent stated an
aspiration to move abroad (=1) or not (=0). The dependent variable inBanaldunmy variable capturing
whether the respondent aspires to move to aimgbme destination (=1) or not (=0). Estimation results for
respondents who reported having experienced one or two hazards (yellow) and for respondents who reported
having experiencedhree and more hazards (red) are average marginal effects obtained from Probit
regressions with 95% (thin lines) and 90% (thick lines) confidence intervals. Additional control variables
include land lost to erosion (=1), house rebuild index (PCA), geradgr, education, household income
(log+1), household wealth (log+1) proxied by owned assets, and household size. In all models, we control for
countryfixed effects. Full regression outputs, including the group that experience no hazardppees in
supplementaryTable B.16

3.3.3 Study limitations and robustness checks

Our results should be interpreted with caution for several reasons: (i) we measure
aspirations to movénternationally and not actual movements, (i) we use-rsgibrted
measures of exposur® hazards, and (iii) our sample is not representative of the
population of Bangladesh or Vietnam, because we specifically interviewed coastal
populations that live in areas most affected by rising sea levels.viirsicknowledge that
migration aspiratins are not a good proxy for actual migration flows (Abel, 2018).
However, there is increasing empirical evidence that the same factors that shape migration
aspirations also affect subsequent steps such as migration inte(fanshin and
Orazbayev, 2018Migali and Scipioni, 2019) preparationgRuyssen and Salomone,
2018) and actual migratiofCreighton, 2013; Docquier et al., 2014; Tjaden et al., 2019)
As highlighted by the twstep approaches, actual migration is the joint outcome of
aspirations andhality to move, where the latter is clearly lacking among respondents in

our sample as most will not have the means to act on their aspirations to move abroad. We
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focused on (permanent) international migration aspiration for two reasons: First, most of
ourrespondents have the means to migrate domestically or to neighboring countries but do
not do so. Potentially, because they would only migrate if it would mean a substantial
improvement to them. Otherwise, they might stay in hazardous environmentsaynéiteh
forced to leave, as highlighted by our conceptual model. Settomanedia often speaks
about climate migrants, and we wanted to show that those most affected are far from being

able to move internationally and that those fears are highly exagharatérrational

Second, selfeported measures of perceived exposure to climate hazards are always prone
to recall bias and measurement error. Recall bias might be less of a problem with low
frequency highmpact events than in highequency datgBell et al., 2019) Of more
concern is that respondents report different numbers of hazards depending on individual
socialpsychological factors, which could be consistent with the literature showing that
climate risk perceptions are affect by personglegiences of extreme weather events
among socialemographic and cultural factofgan der Linden, 2015)Then, we would

have a measure that captures the combined effect of perception and vulnerability to an
exogenous impact. Thus, sedfported experiencef climatic events might not match real

find that aggregated disaster exposure also correlated well with disaster exposure using
EM-DAT data.As we are interested in cumulative and diverse hazards one cannot easily
use an alencompassing source of gdata that includes floods, typhoons, droughts,
landslides, etc. Similarly, we do not have official data on destroyed houses over these
hazards, nor can we verify how our individual respondents were affected by these events
as EMDAT data are restricted toivikion levels. Nevertheless, we believe that -self
reported individual exposure is a relevant and valid source of information for our research
guestion. As a robustness check, we generate an indhdpeeific average exposure to
climate hazards based aother participants' reports of hazards in the same community.
Our results for risk preferences are robust to using the aggregate measure, while the
association with place identity and dependence is notqggg@ementaryTable B.14.
However, this analysis also less than ideal for two reasons. First, the aggregate measure
in this analysis could be imprecise as it assigns respondents who did not report any
experiences of hazards in the past five years on average with 2.6 hazards. We believe it is
very likely that some individuals remain largely unaffected by some hazards as they might
have prepared their belongings better or live at a safer place within the village that is less
affected by winds or floods. Second, the interpretation of the model is diffesewe

cannot rule out villagepecific characteristics through the inclusion of village fixed effects

with the aggregate measure. While individual reports of climate hazards are prone to
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outliers and potentially shaped by individual characteristicsagigeegate measure takes

away all variation of hazards within villages. We think the grouping of reported hazards
offers the best compromise to understand individual responses (risk aversion, place
attachment, aspirations) by allowing individual variation reported hazards within
communities while also rigorously constrai

mor eo.

Lastly, one might be concerned that people have moved between the occurrence of climate
hazards (we used the past five years) and theviinem we interviewed them. This would

be problematic if a large proportion moved and especially when these people were
systematically less riskverse and attached to their communities. Since we would not have
them in our survey, our results might then bigath by a selection bias, only interviewing

more riskaverse and plaeattached people who remain in these hazardous areas.
However, studies show that majout-migration did not happen yéAdger et al., 2021)

and thatpeople rather move temporarily asiabrt distances to urban centers in response to
fastonset disasters like floods and cyclor{es et al., 2016) and return as soon as
possible(Hauer et al., 2020)At our study sites, the last disaster registered oRCEM

took place 27 and 20 months bef we conducted our surveys, in Bangladesh (cyclone)
and Vietnam (flood) respectively. Thus, most people will likely have returned to their
villages and are included in our sample. In additlighlighting that the scope of eut
migration cannot be thatdgt he popul ati on of Bangl ades hos
increase (Bell et al., 2021). Those who do migrate seem to be manly young people in
pursuit of economic opportunities, better education, or marriages, not environmental
concerng BBS, 2015; Genat Statistics Office (GSO), 2016; Nguyen et al., 202k a

result, it seems unlikely that our results are due to talking only to the most attached and

risk-averse people.

Additional robustness checks are reported in Supplementary S&cloklVe show tha

our results are not artifacts of pooling the data from both study sites by showing €ountry
specific models using the natandardized outcomeggble B.7to Table B.9. Our results

for Bangladesh are robust to using a binary specification of the riskuneeastimated
using probit regression models showing that the clustering of observations at the extremes
is not driving the results in the pooled analySiakje B.12 model 3). We use different
models to account for censoring of measures at the extiefnoes scales of risk attitudes

and place attachmentdble B.1)}, use appropriate models that account for the fact that
most of our outcomes variables are not continudiablé B.12, and use seemingly
unrelated regressions (SURE) to account for the letioa between the two dimensions

of place attachmeniTable B.10. Lastly, we look at heterogeneous effects across hazard
groups depending on preferenc8alfle B.16and Table B.1§ and the distance of

communities to the next urban cent€alfle B.13.
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3.4 Discussion and Conclusions

An increasing number of case studies on climate mobility have highlighted that it is
important to understand the reasons why pedplgoluntary or involuntaryd stay in
hazardous areas (Adams, 2016; Esteban et al., 2019; Laamezo et al., 2017). Changes

in fundamental preferences (Becchetti et al., 2017; Beine et al., 2020; Cameron and Shah,
2015; Cassar et al.,, 2017) and migration intentigkdger et al., 2021; Bekaert et al.,
2021; Bertoli et al., 2020 response to cliate change are increasingly studied, however,

to the best of our knowledge no studies combine these two strands of the literature to
understand how changing risk preferences and place attachment affoiopitity. One
fundamental economic preference tise attitude towards risk which affects many
important life decisions. Ithis study, we find that people who reported exposure to more
climaterelated hazards tend to be mask+averse Fig. 3.3 which looked at in isolation

may already be worrying. Pekty has been associated with reskerse decisiemaking,

less likely to adopt new technologies or diversify their incodmsmayehu et al., 2018)
potentially furthe solidifying their state of poverty (Liu and Huang, 2013). Likewise, we
find that respondents who are more 1islerse are less likely to aspire to move abroad
(Fig. 3.4A. In addition, place identity, a central component for why people persist in
hazardas environments(Adams, 2016) seems to be higher for respondents who
experienced more climatelated hazards. Again, this result in isolation may already be
worrying as it might prolong the time people remain in hazardous environments. Yet, for
the mostaffected respondents in our sample, this increase in place identity seems to be
associated with a higher likelihood to have an aspiration to move to anhahe
destination Fig. 3.4B. Whi | e aspiring below onebs actual
potental cause for poverty trap@ppadurai, 2004; Banerjee et al., 2006, pp.i429),

|l ess is known about the effects of aspiring
people with unrealistic life goals in terms of education or income tend to be rather
demotivated to work towards their goals and are unlikely to reach(tBenicot and Ray,

2017; Ross, 2019Given that most respondents could not afford to move teihighme
destinations, having these unrealistic aspirations might lead them to negkast ahd

more affordable migration destinations.

Our results suggest that the experiences of
preferences and aspirations. With increasing experiences of hazards, in our sample of three

or more events, prefarees start to explain variation in migration aspirations. Higher place

identity correlates with the aspirations to move to higlome countries while risk

aversion is associated with lower aspirations to move at all. This interplay of preferences

and migation aspirations is illustrated schematicallyFig. 3.5to illustrate potential
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pathways of societal resilience to an increasing number of extreme events. In essence, we
assume people to form migration aspirations based on their subjective comparison of
perceived net benefits from staying against perceived net benefits from leavingXjpanel
While staying in a hazardous environment comes at the risk of suffering from climate
hazards, people also derive benefits from staying, such as their attachnpateo
established social networks, the comfort of the familiar, as well as other intangible values.
Thus, the perceived net benefits we refer to include the sum of all costs and benefits
relevant to the individual. Leaving a hazardous area comes withettedit of being less
exposed to adverse events as well as benefits derived from living at the new destination,
e.g., higher wages or access to better education and healthcare. While moving to a high
income country might be associated with higher benefsall, the likelihood of success,

e.g., being permitted and finding a permanent job, is much lower than {otawiddle

income countries. In our schematic representation, people will only form aspirations to
migrate if their perceived net benefits @aling are higher than their perceived net
benefits of staying. We illustrate this Fig. 35A( ist abl e preferences
destinatiorspecific net benefits of lowwmiddle, and highincome would all exceed the
minimal additional benefits necessdMAB) to form an aspiration to move, indicated by

the horizontal dashelhe. All illustrated benefits are purely exemplary to illustrate how
co-evolving preferences might affect aspirations to move abroad. Stable preferences relate
to the theoretical agmption, often made in economics, that preferences are independent

of hazard and changes in behavior are only explained by changes in budget constraints.

InFig. 35A( iewvol ving preferencesd), we introduc
our data, where higher place attachment and risk aversion are associated with
accumulative exposure to climateluced hazards. First, we speculate that stronger place
attachmenwill increase the perceived benefits of staying as the bonds to the place and
people are now perceived to be more important. Thus, all else equal, an increase in place
attachment would widen the wedge between perceived net benefits of staying and
perceival net benefits of leaving in comparison to stable preferences, as indicated by an
increase in the minimal additional benefit (MAB"). Consequently, people would be more
likely to consider places where the perceived benefits are large enough to exceed the
wedge created by the change in preferences. This might explain our findtig i8.4B

that for respondents who report having experienced multiple hazards, place identity is
associated with an increase in aspiring to move to aih@ggme destination. Secon
respondents who experienced climet#@uced hazards reported a higher risk aversion. In
our representation, an increase in risk aversion would lower the perceived benefits of all
risky outcomes. Given that moving abroad is perceived to be risky, ttieatiesspecific
benefits wo Wd,d mgloe o anal people(Woudd be less likely to form
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aspirations with potentially only highncome desti nati ons exceedi

(see our results iRig. 3.4A).

Fig. 3.5 Stylized impact of c@volving preferences on migration aspirations and letegm
implications

A Perceived net benefits of staying (S) against leaving (L) and
minimal additional benefits (MAB)
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Notes: Panel A illustrates the interaction of destination independent and dependent benefits of staying and
leaving, assuming #der stable or cevolving preferences. Panel B shows the potential -terng
implications of ceevolving preferences in terms of the minimal additional benefits that people would require

to consider leaving and the total number of people staying in lamateas including the resulting risk of
forced displacement by gradual climate impacts.

The importance of our study can be seen when extrapolating our findings and the above
representation in the futur€i@. 3.58. Over time, and in line with the latgstojections,

people will be increasingly exposed to climatduced hazards. Assuming preferences are
stable (green dotted line) only the destination independent benefits (L) of leaving a risky
environment would increase. In our representation, this wionidy a decrease in the
minimal additional benefits (MAB) people require before aspiring to move. However,
when people are continuously exposed to natural disasters and preferences are not stable
but ceevolve, indicated by the red dashed line,-askrson and place attachment could
increase with experiencing floods or storm surges and thus further increase the MAB
required for leaving. Potentially, this might result in a high number of people being at risk

of displacement.

Thus, ceevolving preferencemight prolong the time people remain in hazardous places
where they are increasingly exposed to immediate impacts by clietated hazards and
gradual impacts, accelerating the risk for socioeconomically marginalized households to

eventually lose theiability to move abroad. Those who do not form aspirations to move
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abroad might still have to adapt by carrying out small movements to other risky, low
productive closéy locations once the place they live at becomes uninhabitable. There is
now a strong ned for developing anticipatory governance regimes to identify affected
communities at risk of (further) falling into poverty and being exposed to an increasing
number of climateelated hazards. As feelings of identification with the community are
centralto the decision to stay or leave, any resettlement plan should be designed as a
participatory process. As people might reject relocation unless the perceived destination
specific benefits are sufficiently large, it is important to offer decent housingl, jgbo
opportunities, and public services at the new destination, as well as emphasizing the

benefits of leaving the hazardous environment to enhance participation.

3.5 Endnotes

1 While different people perceive different aspects of life as risky, one migtit that staying in a climate
change hotspot being exposed to natural disasters is the riskier choice compared to moving to an urban
area. However, this view neglects that the risk of moving is more immediate and comes with additional
unpleasant uncertainty i ncluding the | oss of oneds social net w
unemployment, adjusting to urban life and different cultures, including the fear of failing.

2 Studies vary in terms of data sources used to quantify migration (pastditastescks vs. intentions using
individual sample surveys), explanatory climatic variable (objective measures wepsettd perceived
measures), samples (countries and time period), and the type of migration (internal, international). The
field can bebroadly categorized in macro and midewel studies. First, the mactevel economic studies
link migration flows and stocks between countries with lergn changes in temperatures and rainfall
patterns (e.g. Beine and Parsons, 2015; Cai et al., 201&n€a and Peri, 2016). Thus, they have to
aggregate the data on a coarse spatial area and focus on specific time periods. The problem here is that one
cannot know whether the people who moved away were actually affected by the climatic event under
invesigation. Second, mickevel studies overcome this shadming by focussing on the migration
response to a specific shock such as heat (Mueller et al., 2014) or floods, cyclones and droughts (Bohra
Mishra et al., 2014; Gray and Mueller, 2012; Koubi et2016b, 2016a) in a specific country or region.

8The exact wording was as follows: fAPlease imagine t
payment OR a lottery. The lottery gives you a 50 percent chance of receiving 240 Taka, with lgn equal
high chance of receiving nothing. Now imagine you had to choose between the lottery and a sure payment.
We will present to you five different situations. The lottery is the same in all situations. The sure payment
is different in every situation. At thend of the survey, we would like to thank you for participating and
give you a small compensation for your time. One of the following decisions will be chosen at random to
determine your payout o.

“The exact wording was as follows: fAYou get 20,000 D
is to decide how many Dong you want to keep and how much you would like to invest into a lottery. The
lottery pays with 50 percent chance three timesatheunt you invested and with 50 percent chance your

investment is |lost. At the end of the survey, we pa
5Al feel that this place is a part of me. 0; AThis p
plac e . 0 ; il am very attached to this place. 0; AiBei ng
means a | ot to me. o

SAThis place is the best pl ace for what | l'ike to d
more satisfaction oud f being at this place than at any other.
i mportant to me than doing it in any other place. 0;
of things | do at thi s plwvodldenjoy;doing just as mudh atra gisilarl do af
site. o

"The exact wording was as foll ows: Al f you could mig
(reasons) ?0)

8 Respondents were asked: AHow many ex toughtmlavewaiat her e
experienced in the last 5 years?o

9 A conservative estimate, assuming that respondents could sell all their movable and immovable for their
self-assessed value.

10 As a robustness check, we use pooled linear probability models where we interact the hazard measure with
each preference in a stepwise fashion (see Supplementary B.aB)e The results for risk aversion are
similar to the results from the sample spliabysis. The significant joint fests of the interactions show
that the effects of exposure to hazards on having any migration aspiration are modified by risk aversion and
place attachment. Risk aversion still dampens the effect of having experiencetthamotieree hazards on
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the aspiration to move abroad (and a Higtome destination). Regarding the interaction effect of place
identity, we only find that place identity is associated with aspirations to move to-inbaghe country,
but this is not sigficantly amplified with more frequent exposure to climate hazards.

11 We thank the anonymous reviewer for the suggestion to investigate heterogeneous effects on migration
aspirations depending on whether respondents live in more urban or rural areas.
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4 Repeated information of benefits redugeCOVID-19
vaccination hesitancy: Experimental evidence from
Germany

Maximilian N. Burger, Matthias Mayer, Ivo SteimaHis

Abstract

Many countries, such as Germany, struggle to vaccinate enough people
against COVID19 despite the availability of safe and efficient vaccines.
With new variants emerging and the need for booster vaccinations,
overcoming vaccination hesitancy gains importance. The research to date
has revealed some promising, albeit conterstj interventions to increase
vaccination intention. However, these have yet to be tested for their
effectiveness in increasing vaccination rates. We conducted a preregistered
survey experiment with N = 1,324 participants in Germany in May/June
2021. Thiswas followed by a series of emails reminding participants to get
vaccinated in August and concluded with a folop survey in September.

We experimentally assess whether debunking vaccination myths,
highlighting the benefits of being vaccinated, or segdivaccination
reminders decreases hesitancy. In the survey experiment, we find no increase
in the intention to vaccinate regardless of the information provided.
However, communicating vaccination benefits over several weeks reduced
the likelihood of not bing vaccinated by 9 percentage points, which
translates into a 27% reduction compared to the control group. Debunking
vaccination myths and reminders alone also decreased the likelihood, yet not
significantly. Our findings suggest that if soft governméritaerventions

such as information campaigns are employed, highlighting benefits should
be given preference over debunking vaccination myths. Furthermore, it
seems that repeated messages affect vaccination action whilémene
messages might be insufficit, even for increasing vaccination intentions.
Our study highlights the importance of testing interventions outside of
survey experiments that are limited to measuring vaccination inteiitioots
actionsi and immediate changes in attitudes and intesfionot longterm
changes.

Keywords: Vaccination hesitancy, vaccination intentions, vaccination action, survey

experiment, repeated information
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4.1 Introduction

The COVID-19 pandemic prompteglobalresearch leading to the development of several
vaccines irrecord time. At the same time, countries like Germany are strugglingve
enoughpeople vaccinatetb relieve pressure on their healthcare systéhe. prevalence

of certain ideologies in Germany such asanthroposophy(Fournet et al., 2018)
homeopdty (Altenbuchner et al., 2021and farright-wing supporters(Desson et al.,
2021)i likely provided fertile grounds for skepticism towards COMIB vaccinesAs of
December 2021, almost 27% of Germaveye still unvaccinated with vaccination rates
plateaiing since fall(RKI, 2021a) Meanwhile, vaccine protection is wanifigaaber et

al., 2021; Nordstrém et al., 202 Bndnew variant areexpected to lead tlurther waves

of infections that could bring public life to a standssiiain (Eydlin et al., 202). To
decrease the spread of COVID and thdikelihood of the virus mutating, the German
government launched information campaigns to highlight the benefits of vaccination and
to combat the spread of vaccination mytv& mimic these two types of int&mtion in a
reatworld experiment to assess whether such information campaigns are effective in

increasing vaccination rates.

Vaccination hesitancyi the delay in accepting or refusing vaccines despite their
availability (MacDonald, 2015) has been extensively researchmtbr to COVID-19.
Decades of vaccination hesitancy research has shown hd#stancyis complex,
multifacetal, and context specific (for an overview §ngbé et al., 2015 A large share of
variation in hesitancy can be explained by differences (i)n sociodemographic
characteristics; (ii) cultural, institutional, and political factors; and (iii) psychological
factors(Dubé et al., 2013; Falagas and Zarkadoulia, 2008; Larson et al., 2014; Rainey et
al., 2011; Schmid et al., 2017; Williams, 201Hdpwever, there is not one universal factor
that consistently explains hesitancy as determinants naironly across auntries and

vaccine types but also over time.

Research on hesitantywards COVID19 vaccines shed further light on the connection of
the three broader categories researched in vaccination hesitancy in general. First,
sociodemographicharacteristics suclas age, gender, affluency, and education were
associated with vaccination hesitancy in many different con{éxtgote Tironi et al.,

2021; Cascini et al., 2021; Daly and Robinson, 2021; Edwards et al., 2021; Lazarus et al.,
2021; NeumamtBohme et al., 220; Petersen et al., 2021; Ruiz and Bell, 2021; Troiano
and Nardi, 2021)Second, cultural, political, and institutional differences such as lower
trust in authorities and support of populist views were also found to correlate with higher
COVID-19 hesitang (Cascini et al., 2021; Edwards et al., 2021; Kerr et al.,, 2021,
Lindholt et al., 2021; Murphy et al., 202Third, psychological factors such as higher risk

appraisal greater psychological distress from the pandeamel stronger other regarding
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prefeences have beamonsistently shown to correlate with lower hesita(Chievallier et
al., 2021; Gates et al., 2021; Gerretsen et al., 2021; Murphy et al., 2021; Wismans et al.,
2021)

While sociodemographic characteristics as wellcaliural, institutiongl and political

factors are important to explain how hesitancy emerges, it is difficult, sometimes even

i mpossible, to change them. Policies target
are likely more fruitful in reducing hesitancy quickly. Mower, @ubts regarding the

safety, effectiveness, and benefits of the COX{Dvaccines on the one hand and an
underestimation of the risk aifection and severe illness the othehave been shown to

be themost prominent reasons for hesitarm@yoss many countrig€ascini et al., 2021,

Chevallier et al., 2021; Gates et al., 2021; Lindholt et al., 2021; Solis Arce et al., 2021;
Thunstrém et al., 2021Pne approach to mapping these psychological determinants is the

5C model, which elicits peopl6CGonfidencein the safety and efficacy of the vacgine
Complacency about the risk of infectic@pnstraintsthat prevent one from vaccinating,

Cal cul ation of oneb6s own cost sresponsiilitypoe ne f i t s
vaccinate(Betschet al., 2018) Furthermore, analysis suggests that many psychological

factors determining hesitancy towards COWID vaccines are mediated via the 5Cs
(Wismans et al., 2021)

One threat to peopleds confidenceisfake t he s
news and misinformation. While empirical evidence suggestexpaisure to vaccination
myths increases vaccination hesitafipgvis et al., 2021; Loomba et al., 2021; Thaker and
Subramanian, 2021jar less is knowrabouthow to counteract the naléing hesitancy.

Some studiehave foundhat providing accurate information to debunk vaccination myths
increase vaccination intentiof&rgote Tironi et al., 2021; Davis et al., 2021; Petersen et
al., 2021; Pfattheicher et al., 202While othershavefound no effect(Kachurka et al.,

2021; Kerr et al., 2021)'he impact of emphasizing benefits remains similarly contested,
with some studies finding evidence that highlighting benefits increases intentions
(Ashworth et al., 2021; Mottelson et al., 2021attheicher et al., 202yhile others do

not (Dai et al., 2021; James et al., 2021; Kachurka et al.,, 2021; Rabb et al., 2021,
Sprengholz et al., 2021These contradicting findings might be explained by country
specific differences at the time of dataleclion such as the epidemiological situation or
information about the vaccines dominating the news at that time. Furthermore, many
studies were conducted before vaccines were available in 2020, and with the exception of
Dai et al.(2021) all studies citd here had to rely on vaccination intentions instead of
actual behavior. To assess whethdormation campaignseduce hesitancy, studies are
needed that examine their impact on vaccination intention and vaccination actions over
time. Beyondhese intervetions the convenience of vaccinatiorsuch as ease of access

and availabilityT is suggested to reduce hesitancy as \d#dr et al., 2021; Eshun
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Wilson et al., 2021) Moreover, vaccination reminders have been shown to increase
COVID-19 vaccination ras(Dai et al., 2021)

This study investigateshow debunking vaccination myths and highlighting benefits in
combination with sending vaccination reminders can affect vaccination intentions and
actionsover time. We expect both debunkinmythsandhighlighting benefits to increase
participantsintention to get vaccinated and that repeated debuniiingccination myths

as well as repeatddghlighting of vaccination benefitgill reduce inactionFirst, we ran a
preregistered survey experiment in GermamyMay/June 2021, testing the effects of
debunkimg vaccination myths and highlighting benefits on vaccination intentions. This was
followed by a series of emailseinforcing the information treatments in the survey
experiment and concluded with a follayp survey three months later in September 2021
to measure whether participantgere vaccinated. We find that ofigne exposure to
information, irrespective of the content, does not increase vaccination intentions in the
survey experiment. However, communicating vaccination benefits over several weeks
increased thdikelihood of taking action towards vaccinatidry 27% compared to the
control group, while debunking vaccination myths had no significant effect. Our findings
highlight the importance of testing interventions outside of survey experiments géhat ar
limited to measuring vaccination intentionsnot actionsi and immediate changes in
attitudes and intentiorisnot longterm changes. Attitudes, in particular, have been shown
to take time to change; see, for exampitharracin & Shavitt(Albarracin anl Shavitt,
2018) and Bohner & Dickel (Bohner and Dickel, 2011)in addition, our explorative
analysis suggests that participatitat did not take any action towards being vaccinated
are deeply entrenched in their belief that COMI® vaccines are unnecasg and
harmful. Only about 10% dfheseparticipants reportetbeing vaccinated if financially

incentivized, and even fewer reported getting vaccinated if sanctioned.

4.2 Methods

4.2.1 Experimental design

We conducted a preegistered experiment in Germany between May and September 2021,
with 1,324 unvaccinated participants to measure the extent to which information and
reminders can reduce vaccination hesitande proxy vaccination hesitancy by the
varialdes vaccination intention and vaccination inaction described bdlbev.study was
implemented in three phas@eeFig 4.1). From May 25 to June 2, we conducted a survey
experiment to examine the effectiveness of debunking vaccination myths (T1: Debunking)
or highlighting benefits (T2: Benefits) on vaccination intention. Throughout August,

participants in the treatment groups received one email per week, four in total, reminding
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them to get vaccinated. The emails contained information for participants ene wh
register for a vaccination appointment addpending on participants' treatment group
additional information either further debunking vaccination myths or highlighting the
benefits of vaccination. In addition, a facilitation treatment (T3: Fatidit) was
implemented at this stage in which half of the participants from the control group also
receivedvaccination remindeemailsincluding information on where to register for an
appointment. Between September 6 and 18 we conducted a-fgl®urvg to record
participants' vaccinatiomaction We chose this period for our study as restrictions on
applications for vaccination appointments were lifted in Germany in May .2021
Suplementary section C.®rovides more detailed background information on the
discussion and implementation of policies in Germany at the time of the study. In the
subsequenmonths, with much of the demaridr vaccinationmet, waiting lists and
sometimes even appointments became obsolete in vaccination centers. To ensure that all
participants had ample opportunity to vaccinate, we waited until September to complete
our experimenthroughconducting the followup survey.

Fig.4.1 Study Design & Treatment Groups
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Note: Thethree study phasese presented in rowthe treatment conditions columns andthe n refers to

the number of observations @ach phase and treatment groin the survey experiment, participants were
randomly assigned to one of three groups: control, debunking (T1), or benefits (T2). Half of the participants
in the control group were then randomdgsignedto receinng facilitation emails (T3).Of the 1,32
participants from the survey experiment, 821 (62%) returned the folfosurvey.
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4.2.1.1 Treatments

In the survey experiment (May/June), 1,324 participants were randomly assigned to one of
three treatment conditions: Control, T1 DebunkimgT2 Benefits. The)act presentation

of information provided in each condition is reportedCit2 supplementary materialin

the debunking treatment, participants weresented witha brief explanation on why
COVID-19 vaccines were approved quicker than other vaccindsuwtitskipping any

steps in the examination phase, what the efficacy of a vaccine means in terms of protection
of the vaccinated person, how well the side effects are researched, and why vaccines do
not interfere with peopl ¢hé benefitdNtreatmeRtavere i ci pant s a
provided information on the benefits of vaccination including both individual and
collective benefits such abeing vaccinated protects one from severe COWD
infections, helps to protect others who cannot get vaccinatedalifcontact restrictions

and curfews and eliminakes quarantine requirements when traveling. Both information
sets were composed to be as similar as possible to each other in appearance and amount of
information to be processed. We designed the treasmém mimic campaigns
implemented by governments and organizations. The German goveiinamaonhg others

T provided corrective information debunking widespread misbeliefs orC®€ID-19
vaccination on the official websii@.d.). In addition the Federal Ministry for Health of
Germany set up a website highlighting the benefits for oneself and others of the
vaccination (n.d.. We cover these two campaigns in the survey experiment and
complement them with the facilitation treatment introduced infeHew-up mails. For

this, we randomly assigned half of the participants from the control group to the
facilitation treatment. The aim of this treatment was to mimic governmental efforts to

increase the convenience of vaccination by invitatiorfetibile) vaccination centers.

The emails sent between the survey experiment and folfpvgurvey contained a
reminder to get vaccinated, further information regarding the respective treatment of the
survey experiment (only T1 Debunking, T2 Benefits), and infoonatin where local
vaccination appointments could be mawatdine or by phone. The pure control group did

not receive any emails.

4.2.1.2 Hypotheses

The aim of our study was to assess the efficacy of policies atmingreag vaccination

rates both recommended the literature and implemented by governments at a time when
vaccinations became readily available. Based on previous empirical results, we expected
both the debunking and benefits treatment to increase participamtsntion to be
vaccinated in comparigoto the control group leading to our hypotheses (survey

experiment):
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I H1.1: Receiving information debunking vaccination myths increases the intention

to get vaccinated.

1 H1.2: Receiving information highlighting the benefits of the vaccination increases

theintention to get vaccinated.

In addition, we expected that sending vaccination reminders and making people aware of

information facilitating vaccination enrollment, would redutaction(follow-up survey):

1 H2.1: Receiving emails providing information wleand how to register for

vaccination increase the probability of getting vaccinated

Lastly, we expected that repeated information provision, either debunking vaccination
myths or highlighting vaccination benefits, in combination with facilitation willuced

inaction

1 H2.2: Receiving debunking information emails increase the probability of getting

vaccinated

1 H2.3: Receiving emails highlighting the benefits of the vaccination increase the

probability of getting vaccinated

4.2.2 Measurement variables

Our main outo me variables are (i) intention to
vaccinationaction We measured participants6 intenti
vaccinate if they had the opportunity on@ 9 i n't Likert scale rangi
wouldnod t o @ def i(seeCtlafdr getailedmatéridls). In addition, we adopted

Betsch et al.'s (2018fjive psychological antecedents of vaccination scale (5C scale):
Confidence that the vaccine is safe and effective, Complacency about theimigictadn,
Constraints that prevent one from vaccina
benefits, and the perceived Collective responsibility to vaccinate. In May/June 2021, most
vaccination centers administered only vector vaccines (e.g., AstraZameckhohnsom:

Johnson), and some people were waiting for mRNA vaccines (e.g., BioNTech/Pfizer and
Moderna) to become available before registering for a vaccination appointment. Therefore,

we recorded participantsd ConfpadieyBota i n mF
intention to get vaccinated and the 5C scale were measured after the treatment to avoid

demand effects.

A

To record participantsd6é vaccination action,
partially vaccinated, had a vaccination appogrin were on a waiting list for an
appointment, or had taken no actions to vaccinate so far. Vaccination action was assessed
prior to the treatment in the survey experiment. As participants who reported already being

fully or partially vaccinated were exaed from the May/June 2021 survey experiment,
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only the following actions were recorded: having an appointment, being on a waiting list,
or not yet having taken an action. Vaccination action was also assessed in theifollow
survey. From this vaccinatiaaction, we deduce the binary variable inaction which takes

the value 1 if no action was taken and O otherwise.

As explanatory variables, we recorded participants-pékeption, anticipated regret of

(not) getting vaccinated, emotional response to COYAD experiences with previous

vaccinations, and dogmatisiRisk perceptionwvas assessed in three steps. First, we asked

participants a series of questions about the likelihood of infection, the severity of the

disease, and loagrm consequences, suchla® n g C O¥ I71). Bgset on these

responses we ranked their perception of risk to themselves and others on a scale from 0

ino risko to 100 Ahigh risk.o Participants were
felt misrepresented by it. Finally, tl@erage of the two scores was taken to determine the

risk perception score used in the analyseeB.6. for details)

Anticipated regretwas measured, followingrewer et al.(2016) by asking participants
whether they would regret vaccination if theyelr experienced side effects and whether
they would regret not being vaccinated if they later became seriously ill with GO¥ID
Responses for both questions were recorded epadnt Likert scale. To construct the net
anticipated regret score, the sedrom the first question was subtracted from the score of

the second question.

To recor d emationtliresporsatC@VEDAL9, we asked them how strongly
they feel upset, alarmed, nervous, attentive, or anxious when thinking about OéiD
ascale from 1 fAnot at all o6 to 7 fdAextremelyd for

we control for the av=e®8pnrge over all five emoti on

Dogmatismi' the tendency to rigidly, uncritically adhere to beliefsas assessatsing a
condensed vsion of Altemeyets (2002)dogmatism scale. Responses towards the 9 items
are compiled into an index where higher values are associated with a more dogmatic
mi n d s=.79. Alllneasurements were ptested for their clarity and validity in an
online survey with 575 students at the University of Marburg in May 2021Bdefr

details).

4.2.3 Sample

In total, 1,623 people completed the online survey experiment in May/June @nd 98

participants completed the folleup survey in September. Participants were recruited by

Respondi via its online ofih panel on the platforiviingle and directed to our surveyis

accordance with Respondi 6és g uirdueveyjeadh sf, participa
which took on average 14 minutes to complete. Surveys were generated using the software

SoSci Survey(Leiner, 2021)and made available to participants via www.soscisurvey.de.
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Following our preregistered exclusion criteria, we excludedtipgpants who rushed
through either of the surveys in less than 5 minutes, showed signs of inattention, or
reported not having answered all questions in an attentive manner. We also excluded
participants with a discrepancy greater than one year in tlwtedpage or specified
different genders between surveys. Thhs, final sampleincludesl,324 participants for

the survey experiment and 821 participants for the felipvgurvey. Our results are robust

to the exclusion criteria, although excluded pgrtiots do differ from the remaining
sample in some respects. For exampkgluded participants tertd be male, younger,

have lower net anticipated regret, and are less likely todrttewaccinate(seeC.4 for
details).In 4.4.3andC5 supplementary materialwe discuss how attrition might affect

our results.

Due to the requirement of being unvaccinated to participate, it appears that we have a
higher proportion of participants from areas wWilver vaccination rates=ig. 4.2A shows

where our participants come frorkig. 4.8 shows the proportion of unvaccinated
individuals across Germany on June 2, 2021. Although the origin of our participants and
the vaccination rate do not match perfectly, there is a distinct overlap in the areas where
we sampled more participants (dark Blaed where many people are unvaccinated (dark
red). In addition, our sample reflects the age distribution of the unvaccinated population in

Germany at that timgseeC.8 supplementary materigls

Fig. 4.2 Sample distribution over Germany

A Observations across Germany B Unvaccinated rate in Germany on June 2, 2021
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Note: Panel A shows where study participaatsefrom. We asked participants for the first two digits of their
area code and colored them according to the number of participaeimch area. Panel B shows the
proportion ofunvaccinated individuals in Germaag ofJune 2, 2021. The map was created using publicly
available vaccination data from the R@KI, 2021b)and shows the proportion of unvaccinated individuals
by administrative code (AGS) for which the number of vaatibns was reportedtor population data, we
use data from the 2011 Census from eeleral Statistical Offic&ermany(Destatis, 2011)Becausearea
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codes and administrative area codes docootpletelyoverlap there are slightiscrepancies in the areas
highlighted in panels A and B. Both maps were created wita3 6using shapefiles from OpenStreetMap,
available under the Open Datahasttps://www.openstreetmap.org/copyrigtpenStreetMap, 2017)

Compared to the general pdation we sampled fewer elderly peoplaged 60 and
abovg, since they were prioritized for vaccination in the months before data collection. In
terms of gender, our sample is not significantly different from that of the general
population. Slightly mar than 50% of our participants are female and their age structure
roughly follows the general age distribution of Germany under 50 years. In our sample
(Table 4.}, over 40% are married and 29% and 26% graduated from high school and
university, respectivgl

Table4.1 Summary statistics
Mean SD Min Max

Outcome variables

Vaccination intention: mMRNA 5.17 2.34 1 7
Vaccination intention: Vector 3.32 2.33 1 7
5C: Confidence mRNA 4.71 1.97 1 7
5C: Confidence Vector 3.91 1.86 1 7
5C: Constraints 2.17 1.33 1 7
5C: Complacency 3.19 1.79 1 7
5C: Calculation 5.08 1.60 1 7
5C: Collective responsibility 5.05 1.81 1 7
Vaccination hesitancy (=1) 0.52 0.50 0 1
Explanatory variables

Deniedother vaccines 0.14 0.35 0 1
Index: Covid19 risk perception 39.41 22.46 0 100
Index: Emotional response to COVHD9 3.61 1.48 1 7
Net anticipated regret (no vaccinatibrmaccination) 0.95 4.00 -6 6
Index: Dogmatism 3.95 0.96 1 7
Socioeconomic variables

Female 0.51 0.50 0 1
Age: <30 0.20 0.40 0 1
Age: 3039 0.13 0.33 0 1
Age: 4049 0.22 041 0 1
Age: 5064 0.37 048 0 1
Age: 65+ 0.08 0.27 0 1
Secondary schoofiHauptschulabschlués 0.11 0.32 0 1
Secondary schooiiRealschulabschlugs 0.35 0.48 0 1
Highschool FAch & al |l g. Hoc 0.28 0.45 0 1
University degree 0.26 0.44 0 1
HH Income: <10 0 1 4 0.11 0.32 0 1
HH Income: 10 0 £ 80 0 0 U 0.50 0.50 0 1
HH Income: 30 0 24500 U 0.25 0.43 0 1
HH Income: >4 00 U 0.13 0.34 0 1
Household members agedl@ years 0.26 0.59 0 4
Household members above 14 years 1.49 1.26 0 23
Married 0.41 0.49 0 1
Observations 1,324

Notes: Table 4.1 bows mean, SD, minimum andaximum values of outcome, explanatory, and control
variables. More details on sample characteristics are provided supplementary materials

4.2.4 Statistical analysis

Our study design, data collection, aschlysiswere pre-registered omsPredicted (Ref.
66735) We use ordinary least square regression to estimate treatment effects on

vaccination intention and action witleteroskedasticity robust standard err@sge to the
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binary outcome variable for vaccination action, we usadlinea probability models to

estimate treatment effects as robustness chegpsrted inC.9 supplementary materials

For the main results, we control for a set of-gpecified covariates to improve precision

of our treatment estimates. These covariatesdnelu t he partici pantsé®6
status, such as age, highest completed education, marital status, household income
adjusted by household size (s€e for details), perceived health status, and whether
participants ever rejected a vaccination beforeseBaon our power calculation used to
determine sample sizes, we should be able to detect small effect sizes for vaccination
intention and medium effect sizes for vaccination action. All analyses were conducted with

Stata version 16.

4.2.5 Ethicsstatement

The study received ethical approval from the German Association for Experimental
Economic Research e.V. (GfeW, no. IC4Gnr8z). The welcome page of our survey
informed participants about the guidelines of ethical empirical research: voluntariness,
compensation, benefits, and anonymity. In case they had any questions or concerns they
could contact the corresponding author at any time via email (exact wording is reported in
C.12 supplementary materigls In addition, participants were provided witheat
information regarding the purpose, duration, and scope of the study before giving their
written informed consent. Participants had to state that they are (i) 18 or older, (ii) agree to
receive up to four emails, (iii) read and understood the informatioethical empirical
research, and (iv) are willing to participate in this study. All data were handled
confidentially, stored safely, and we ensured that the anonymous survey experimental data

are kept separately from n@monymous payments data.

4.3 Resuls

The results section is organized as follows. First, we look at treatment effectstohene
messages debunking vaccination myths or highlighting vaccination benefits on vaccination
intentions in the survey experiment (H1.1 and H1.2). Second, we atiadyefects of the
repeated information provision by email on vaccination actions reported in the-tgdlow

survey using the balanced panel dataset (H2.1, H2.2, and H2.3).

4.3.1 Survey experimentTreatment effects on vaccination intentiorzgd 5C

Our findingsshow a clear discrepancy in vaccination intentions between mRNA (Pfizer,
Moderna) and vector (AstraZeneca, JohnsbnJohnson) vaccines. While 50% of
participants report that they would definitddg vaccinated with a mRNA vaccine, only

17% would definitelyaccept a vector vaccin€ig 4.37A). On average, 62% of participants
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intend to get vaccinated (scores above 5) with mRNA vaccines but only 25% do with
vector vaccines. For vector vaccines, the share of participants (49%) who do not intend to
get vaccinatedscore below 3) is more than double compared to mMRNA vaccines (21%).
Overall, 54% of participants prefer mRNA over vector vaccines, with 44% being
indifferent, and 2% stating a preference for vector vaccines. The average intention for
vector vaccines is.& points lower on the-@oint Likert scale than for mRNA vaccines- (T

Test diff.= 1.85,t1323= 30.12,p < .001).

In the following analysis of treatment effects, we report only intentions to vaccinate with
MRNA vaccines because at the time of our stuebypfe could freely choose their vaccines

in Germany and almost all participants either had a clear preference for mRNA vaccines or
were indifferent. Furthermore, there were no shortages of mMRNA vaccines in Germany at
that time. Results for intentions to ccanate with vector vaccines are reportedd®
supplementary materials

Fig. 4.3 Vaccination intentions
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Notes: Panel A shows vaccination intentions across treatments separately for mRNA andvaecioes
measured using-f@oint Likert scales. Panel B plots regression estimates with vaccination intention (MRNA)
as the dependent variable from ordinary least square regressions controlling simultaneously for the plotted
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variables and additionally foregder, age, education, adjusted household income, and marital status.
Heteroskedasticity robust standard errors were used to compute 95% (thin bars) and 90% (thick bars)
confidence intervals. Full regression outputs are report&@®imodel 3 corresponds the plotted estimates

in panel B.

We start with testing the hypothesis of whether debunking vaccination myths (T1:
Debunking) or highlighting the benefits of getting vaccinated (T2: Benefits) increase the
intention to get vaccinated using multiple resgien Fig 4.3B). Contrary to our
expectation, we find that neither the debunking treatment (coefficient@2, p = .819,

95%Cl: -.21 to .17) nor the benefits treatmdft= .11, p = .228, 95%CI:-.07 to .29)
significantl y i nciongtageevaccimata@ne coocerpcauidtbethat i nt e n
respondents belonging to a priority group are more hesitant than other respondents as they
had more time to get vaccinated but are not. Testing for this possibility we find no
differences in treatment effiscbetween priority and nepriority groups. Furthermore,
respondents belonging to a priority group reported higher intentions than respondents
without priority status, not lower. Beyondgewpreregistered several heterogeneous effects
but do not find any fothem to be statistically significant. In all estimations, we
additionally control for differences in covariates between treatment group€ &der

additional results and robustness chicks

Further analyses show that socioeconomics are jointly signifbut do not explain much

of the variation in MRNA vaccination intentions (adf.=R025). Adding individualevel
variables, for which we plotted the point estimate&im 4.3B drastically increases the
explained variance in intentions (adj? R .640). Especially netnticipated regret of
getting vaccinated compared to not getting vaccinated is a strong predictor for vaccination
intention. A one SD increase in ratticipated regret increases vaccination intentions by
1.3 points ([ 1.35 p <.001, 95%CI: 1.24 to 1.45). In addition, participants who have not
taken any steps towards getting vaccinated {R10, p <.001, 95%CI-1.29 to-.91) and
participants who denied other vaccines in the past-(B2 p <.001, 95%CI-.78to -.28)

have lover intentions.

The analysis of treatment effects on 8@ is reported inC.9 supplementary materials

The factors captured by the SCale are strongly correlated with the intention to get
vaccinated they jointly explain 74% of the variation in intenti® (adj R? = .737). Given

that the treatments had no effect on the intention it is not surprising that we do not find a

consistent effect of the treatments on the 5C.

4.3.2 Follow-up survey: Treatment effects on sekported vaccination (in)action

Next, we fos our anal ys e s-reppned getonstandctestpwdeathiersodr s e | f
treatments were successful in reducing inaction. For this we use the balanced panel
datasetthat is only include those who have participated both in the survey experiment and
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follow-up survey. At the time of our first survey, half of the participants (52%) had not
taken any actions towards getting vaccinated, 33% were on a waiting list, and only 15%
already had an appointment (deig 4.4A). In the followup survey, 65% of partipants

were fully vaccinated, and 28% f233) still had not taken any actions to get vaccinated.
Only a few participants either were only partially vaccinated (3%), had an appointment
(2%), or were on a waiting list (2%). Given this dichotomous outconselfrreported
vaccination actions in the followp survey, we use a binary specification of inaction for

the analyses of treatment effects.

Fig 44B shows regression estimates from linear probability models predicting the
likelihood of not having taken graction in the second wave. On average (blue estimates),
the benefits treatment significantly reduced inaction by abouie®entage points
compared to the control group €3-.06, p = .07, 95%CI:-.13 to .00), while neither the
debunking of false infornten (3=-.01, p=.71, 95%CI=-.08 to .05) nor facilitation alone

(B =-.04 p = .24, 95%CI:-.11 to .03) had any significant effect. However, it seems
intuitive that our treatments could only affect those who had not reported any actions in
the survey experiment (orange estimates). Almost everyone who had reported to have
taken actiorto get vaccinated in the survey experiment was fully vaccinated in the follow
up survey. Among those participants who had taken no actions to begin with, the benefits
treatment reduced inaction by Jfercentage pointeompared to the control group
(interection B=-.19, p <.001 95%CI:-.32t0 -.06). Using sample splits, we find that the
benefits treatment has equal effects among sammomic groups. Only women seem to
react less to highlighting vaccination benefits than menGs@supplementary mateis).

Even though the benefits treatment significantly reduced vaccination inaction, there is still
a largeproportionof participants whdiadnot taken any actions to get vaccinated yet. In

the discussion, we explore the determinants ofitlaistionin greater detail.
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Fig. 4.4 Self-reported actions of the balanced panel
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Note:Panel A shows the actions taken by participants across both waves. Panel B shows regression estimates
with no action in the secondawe as the dependent variable from linear probability models controlling for
gender, age, education, adjusted household income, marital status, denied other vaccines] CMkID
perception, emotional response, net anticipated regret, and dogmatismosktedasticity robust standard

errors were used to compute 95% (thin bars) and 90% (thick bars) confidence intervals. Full regression
outputs and robustness checks using-limear Probit regression models are reporte B supplementary
materials.

4.4 Discussion

Our results suggest that repeatedly highlighting the benefits of getting vaccinated in
combination withproviding facilitation information decreases vaccinatioactionwhile
debunking vaccination myths or providing only facilitation informatiwad no effect.
Although many studieBave foundpositive effects of providing factual information about
the safety and efficacy of COVHDO vaccines on reducing vaccination hesitarozy
results, in line withAshworth et al(2021) do notsupport this. Given that efficacy and
safety concerns regarding the vaccine are the main driver of vaccination hesiancy

results are surprising at first sight.

There aréwo plausiblereasons why the debunking treatment did not decrease vaccination
inaction First, it could be that the information provided was already known to participants,

as vaccine efficacy and safety have been discussed in the public since late 2020. The effect
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of the debunking treatment on vaccination hesitancy is likely to bé remaller for

someone who already feels wiglformed than someone to whom this information is new.

Indeed, we find that 33% (n138) of participants in the debunking treatment reported not

being concerned with one of the aspects debunked in the treaame 3% (r= 74) were

not concerned with any aspect. Second, prior opinions of participants might have been too

strong to be changed significantly by the information provided. We find, for example, that

participants in the debunking treatment do not fester informed about the safety and

efficacy of vaccines even after reading the information provideBegr diff.= .12, tgsg =

.97,p =.333, seeC.9 supplementary materigld-urthermore, we asked participants in the

debunking treatment to rate oRp@ i nt Li kert items to what degr ee
6compl etel yod) t he provided i nformation reduced
Worryingly, concerned participants did not catch up to less concerned participants. They

still feel significantly worseénformed about the safety and efficacy of vaccinepdint

Likert item) than less concerned participantsT@st diff. = -1.17,t2s5 = -5.96,p < .001)

and have lower vaccination intentions T&st diff.=-1.94,t324 = -7.92,p < .001). Taken

together, abut onethird of the participants in the debunking treatmeetenot concerned

regarding theCOVID-19 vaccines, and the restere not strongly convinced by the

provided information. That could explain the lack of significant effects on reducing

vaccinatia hesitancy.

In the following, we explore factors that explain why some participants are still not
vaccinated angvhatpolicies could convince them to get vaccinated. These insights could
help to understand the underlying reasons for inaction amongpheidpants, as well as
potential interventions to overcome vaccination hesitancy from a puolidgers

perspective.

4.4.1 What determines being unvaccinated?

Participants who reported being on a waiting list or having an appointment in the first
survey almost xclusively reported being fully vaccinated in the folloyw survey. Only

eight participantswho initially reported taking some action did not follow through with
their plans to get vaccinated. Thus, in the following, we reduce the sample to only those
participants who reported not having taken any actions to get vaccinated in the survey
experiment ad participated in the followp survey (n= 441). Within that sample, we
check for correlations of different determinants on the likelihood of still not having any

action in the second wave.

Using a stepwise modeling approach shows that ssmmaomic chracteristics are jointly
significant predictors of vaccination behavior, but they only explain 3% of the unique

variation (adj R? = .03). Additionally controlling for the 5Cs increases the explained
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variation by more than tenfold (adg? = .35). The modl controlling for other reasons
suchas COVID19risk perception, emotional response, dogmatism, and anticipated regret
in addition socioecononmsaexplain about 25% dthe variation (adj R? = .25). However,
when all factors are simultaneously controlfed the model has the same explanatory
power (adj R? = .35) as the model only controlling for socioeconomics and thei5Cs
indicating the importance of the 503.9). Fig 4.5 shows the effect each item of the 5Cs
measured in the first wave has on sefforted vaccination behavior in the follawp
survey.Among the 5Cs, we find that higher Confidence in mRNA vaccines and Collective
responsibility are correlated with a lower probability of inaction. Calculation, the degree to
which individuals engage in gensive information seeking to weigh the risks of infection
versus vaccination, is correlated with a higher probability of inaction. Participants who
perceive COVID19 as riskier (Complacency) also show slightly lower inaction. However,
vaccination inaction does not correlate with structural or psychological barriers

(Constraints) in our sample.

Fig. 4.5 Vaccination inaction and 5Cs

Confidence: mRNA
Confidence: Vector
Complacency
Constraints
Calculation

Collective

T T T
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Regression estimated impact

Note: Regression estimates for the five psychological antecedents of vaccination with the binary variable
inaction in the second wave as the dependent variable from linear probability miedptesentedVe also

control for gender, age, education, adjusted &bolsl income, marital status, denied other vaccines, COVID

19 risk perception, negative emotions, net anticipated regret, and dogmatism. Estimates are obtained from
multiple least square regressions with robust standard errors:<*9p, ** p < .05, * p<.1. Full regression

outputs are reported 0.9 supplementary materials

While theaforementionedieterminants provide useful insights into the underlying factors

of inaction we additionally allowed participantgho had not taken any action yetstae

their own reasons for naloing soin the followup survey (n= 233). Participants could

tick predefined reasons as well as formulate their own readeigs4.6 shows the
frequency with which each item was mentioned (size of nodes) and the frequemcy wit
which reasons were mentioned in conjunction with each other (size of edges, i.e., links
between notes). The resulting network highlights the interconnectivity of reasons given for
vaccinationinaction It suggests that participants who believe CO\MMDvaccines are
harmful often also indicate that they are unnecessary. In addition, these participants tend to
be concerned about the side effects, the amount of research, and share the view that the
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government and the vaccination commission are not trustyvdfihally, a surprisingly
high proportion of participants also said they could not be vaccinated for medical reasons.

Whether this is true or a result of overestimating the side effects, we can only speculate.

Fig. 4.6 Reasons stated for vaccination inaction

A Selection from predefined reasons B Reasons stated in the open question
idegffects
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Note: Participants were asked about the reasons why they did not vaccinate. We categorized the reasons listed
and highlighted which reasons were mentioned together. Rastedws the relationship betweeredefined

reasons participants could choose from in blue. PRreows the relationship of reasons that participants
additionally mentioned in an open text box in orange. Connections betweelefimed and selftated

reasons are illustrated in gred@re network was illustrated with Gephi 0.9.2.

Comparing the results from the sethted reasons (Fig.6) with the correlates of
vaccinationinactionwith the 5C factors (Fig.5) reveals that, ifnactive participants are
asked directly, they are more likely no name safety concerns (Confidence) and argue that
the vaccine is not necessary (Complacency). Yet, the correlates also revaadiiat
participants are more concerned about the costs and be(@fitculation) of getting
vaccinated and less concerned about the collectivebsilh (Collective) compared to
vaccinated participants. This might indicate why the benefits treatment but not the
debunking treatment reducéathction Even if people coultbe convinced that COVI9
vaccines are safe and effectikhey nevertheless might still believe that they are
unnecessary. In additionnactive participants are much more skeptical towards the
government and vaccination commission. Consequently, treeyikely more skeptical
towards any information in support of vaccines. Highlighting the benefits of vaccination
might therefore prove to be a more effective approach as it directly affects tieceft

calculation.

Our results suggest that pure imf@tion provisioni debunking vaccination myths,
highlighting benefits, or facilitatiori still leaves room for improvement in terms of
reducing vaccination hesitancy in the population. A significant share of our participants
just as thdn general Germampopulation had not taken any vaccination action towards
getting vaccinated at the time of the second survey. In the following, we explore the

potential of further policies aiming to reduce vaccination hesitancy.
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4.4.2 Incentives to convince the unvaccinated

Prominent policies that have been discussed in politics, tested in research, and/or
employed by some countries are monetary incentivization, facilitation of vaccination (e.g.,
getting vaccinated at home, receiving an invitation for vaccination, gettinghatediat a
shopping center), and disadvantages for those unvaccinated (e.g., exclusion from public
events, and discontinuation of free COVID tests). To explore the efficacy of these
policies in the German context, we asked hesitant participants, wieonbataken any
actions to get vaccinated yet, about their (hypothetical) willingness to get vaccinated if
certain policies were implemented. Firstly, participants were asked about their willingness
to accept a COVIEL9 vaccine if provided a monetary intee (Fig 4.7A). We started

with an incentive of 50 Euros which continued to increase every time the participant
declined. In line with results on the effectiveness of monetary incentives for actual
vaccination rates from a Swedish samf{@mmposMercade € al., 2021) we find that
providing a modest monetary incentive of 50 Euros increases the acceptance. However,
further increases have relatively little effect compared to the amounts offered, for example,
a tenfold increase in the amount of money offéredeased the willingness to vaccinate

by a mere 8 percentage points.

Fig. 4.7 Effectiveness of interventions to decrease hesitancy
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Note: Panel A shows the cumulative distribution of unvaccinated participants who would vaccinate given a
certain vaccination premium. We asked if they would vaccinate if they would receive a 50 Euro premium. If
not, we repeated the question and increased thenipm sequentially. Panel B shows the share of
unvaccinated participants who would vaccinate given a 50 Euro premium if someone would come to their
home to vaccinate them if they received an invitation to get vaccinated if they could vaccinate in agshoppin
center, if unvaccinated people were excluded from public events, or if the government would stop providing
free COVID19 tests. The final column to the right shows the total share of participants who stated an
intention to vaccinate in one of the 6 hylpetical interventions.

Total

Furthermore, we asked participants whether they would vaccinate if any of the policies
namedabovewereimplemented (Figl.7B). While monetary incentives appear to have the
greatest impact, overall, only 13% of hesitant participanisd be persuaded to vaccinate
with any incentive listed, which would further increase the vaccination rate in our sample

by 3.7 percentage pointsAlthough these are only exploratory results, they also indicate

105



resistance to strong interventions suchegslusion and sanctions. Earlier studies found
that strong interventions find little appreciatiaspecially among the hesitafiEshun

Wilson et al., 2021)and may increase anger among the hegiBatsch and Bohm, 2016)
possibly leading to behavior to regain their restricted free@@prengholz et al., 2021l

has therefore been argued that governmental interventions aiming at increasing
vaccination uptake need to be designed with great ameer et al., 2019)Some

participants indeed stated concerns in the open comment section such as skepticism or

resi stance towards government al action: AAs | on
bonus, financi al or materi al , the wkole story i
mi nd about somet hing and did my i ndependent re

opinion/attitude just because someone sends me something and above all thereby wants to
talk me into somethingo, Al dondét wasnt to
getting stronger, the advertising for vaccinations is getting weirder, and the supplemental
of ferings are getting more insaneo. Whi | e
they indeed decided in favor of vaccination due to outside pressungpdhibility that

such measures produce resistance should be kept in mind.

4.4.3 Limitations

The results reported have some limitations. First, the vaccination action measured is self
reported. It has been argued that participants may behave differently omscabous
appropriate behavior have been provided by the experiméngeris, the experimenter
demand effecfzZizzo, 2010) In our case, participants in the treatment conditions may have
sensed that we deemed getting vaccinated as a desirable actioerafudlstated to have
been vaccinated more often in the treatment groups. Furthermore, if participants
understood the aim of the studlythat is,testing the efficacy of information provision in
reducing vaccination hesitandythey may have untruly reged being vaccinate(de

Quidt et al., 2019)We tried to control for such distortion by asking participants to report
the batch number of their vaccines. We find no difference in batch numbers reported
across treatments (s€210 supplementary materidlsFurthermore, demand effects are
possibly lower in online research where the contact between the experimenter and the
participant is minimized. Lastly, the fact that we do not find significant treatment effects
on vaccination intention in the survey expgit also hints at the absence of experimenter

demand effects.

Second, a substantial part of participants did not return for the second survey (attrition of
38%), potentially threatening the internal validity of our results on vaccinatiaction
reportedin Fig4.4. We tested for both differences in attrition rates and selectivity in terms
of baseline outcome measures. Regarding attrition rates, we find that participants from the

control, debunk, and benefits graupere equally likely to return, while thse in the
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facilitation treatment were gercentage poinisss likely toreturncompared to the control
group. To further understand whether attrition affects the internal validity of our results,
we compare the mean baseline outcomes of control anch&aparticipants by return
status (Ghanem et al.,, 2021)for details seeC5 supplementary materialsThese
comparisons make us confident that the follgwresults are internally valid as we find
that participants who returned have similar baseline m#cwalues across control and

treatment groups.

Third, our results should be carefully situated in the context in which our study was
conducted when generalizing to the broader population or even different countries. The
treatment interventions started wheaccines became widely available to the entire adult
population in Germany (end of M&021). Thus, our treatments might have produced
different results if they were assessed at another time, for example before vaccines were
available in 2020. In additionvaccination rates in Germany (67%) at the time of the
follow-up survey were comparable to Gernggeaking countries (63% and 62% in
Austria and Switzerland respectively, EU average: 66%) but much lower compared to
other European countries such as Polt(8&%), Spain (80%), or, Denmark (76%) on
September 19, 202{Mathieu et al., 2021)Our results mighttherefore, be more
transferable to countries with similar contexts, such as Austria and SwitzeTlaesk
Germanspeaking countries have substantialtural, historical, and economic ties and
share a similar system of federalism with mandatory universal health ins({iDsss®on et

al., 2021, 2020; Paul et al., 2022\ hile all three countries had prompt and similar
governmerdl resposes to the COVID19 outbreak (school closures, obligatory masks,
enforce social distancing, free testing facilities, contact tracing, etc.) vaccination rates
plateauedy the end of September 20a8éspite readily available vaccin@3esson et al.,
2021)

Lasty, the data is from an ojih online panel provided by Respondi. While it seems
representative for the German population in terms of age and gender, this might not be the
case for peopleds willingness to gedst vacci |
of Germany reveals that study participants in the balanced panel were on average much
more likely to get vaccinated within the study period than the general German population
(increase in vaccination rate of 67.84% in our sample vs. 40% in the Gpopalation

over the same time frame, 9€d.1). This could be due in part to selective attrition but we

suspect it more likely represents-amxte differences in the willingness to vaccinate of

people in the opin Respondi pool compared to the generalyaton.

45 Conclusion
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Despite these limitations, our results show the potential of repeatedly informing people
about the benefits of vaccination and facilitating the process to decrease vaccination
hesitancy. Moreover our explorative results suggest thabwiding relatively small
monetary incentives could help to further increase vaccination rates. These findings could
be important for guiding future vaccination campaigns to reduce the spread of and deaths
related to COVID19. Given thdarge proportion ofpeople not yet vaccinated in many
countries, waning vaccine protection, the emergence of new variants, and the requirement
of booster vaccinations, the development of effective COMDraccination campaigns

will remain important for the foreseeable fugur
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5 Transformation to organic agriculture is not constrained
by ideological barriers: Evidence from German farmers

Matthias Mayer, Maimilian N. Burger, BjérnVollan

Abstract:

Agriculture plays an important role in Germany's goal of becoming climate
neutral by 2050. An important pillar for achieving this goal is to increase the
share of organic farming¥e conducted 110 online surveys with farmters
explore whether farmers ar@rone toengage inconfirmation bias when
confronted with information that challenges their farming practices. While
we find evidence of confirmation bias both among conventional and organic
farmers, organic farmers seem to be much more ideologjwaldyized than
conventional farmers. Furthermore, warried out821 online surveys with
respondents from the general public and asked them to predict how farmers
answered our questions. In contrast to public expectations, farmers in our
sample arefar less padirized and conventional farmers, in particular, are
much more opeminded and concerned about the environment than the
public expects. Our results suggest that farmers are strongly misperceived by
the public and that a sustainable transformation of atuieuln Germany is

not hindered by confirmation bias.
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5.1 Introduction

Germany has set itself the goal of becoming climate neutral by 2050, if not sooner.
Agriculture, which isresponsible for 8.2% of total greenhouse gas emissions, plays a
crucial role in achieving this sustainable transformation (German Environment Agency,
2021). According to the official road map, 20% of agricultural land is to be farmed
organically by 2030 (érman Federal Government, 2016). As of 2020, however, less than
10% is farmed organically (German Federal Government, 2020). The transition from
existing conventional farms and farming practices to more sustainable agriculture faces
many barriers and coiitsites a deep loekh with oftentimes large sunk costs in
infrastructure and cultural conventions underpinning their practices. Farmers have made
specific investments that have led to capital and land commitments, as well as
infrastructural, organizationaénd technological path dependencies as described in well
established transformation concepts (Loorbach et al., 2017). While some farmers state that
they would be willing to adopt more sustainable practices (Bakker, 2021; Bartkowski and
Bartke, 2018; Jake et al., 2020) profiseeking attitudes seem to be a key barrier to
change (Dessart et al., 2019; Serebrennikov et al., 2020). In addition, for many farmers,
especially smaller ones, farming is not just about making a profit; it is also part of their
identity, values, and worldview. Consequently, stigmatizing conventional farming or
imposing organic farming practices might be perceived as an intrusion and arguments in
support of such a transformation could prompt idefitgtective cognition (Kahan et.al

2007), provoking defiance, resistance, or reactance (Petty and Cacioppo, 1979). One form
of this reasoning pattern is the confirmation bias (Nickerson, 1998). It is characterized by
the targeted search for information as well as its interpretationder éo confirm and
update preexisting beliefs, attitudes, and values, and has been studied on a wide range of
topics, for example, see Bénabou and Tirole (2016) and Golman et al. (2017). Therefore,
to take urgent action on climate change (SDG 13), climat®n must not only be
integrated into national policies but also ensure that awareness and acceptance of these
goals improve as well. Real or perceived stigmatization of farmers, as well as polarization
between good and bad forms of agriculture, coutdidr open, transformative dialogue

and lead to abdication of responsibility.

From a policy perspective, we believe it is critical to recognize whether the reluctance of
certain actors is mainly due to their inability or unwillingness. Because, if salctur
barriers, rather than farmers' unwillingness, prevent farmers from transforming their
practices, policymakers need to understand how to embed information and incentives in a
policy framework that depolarizes the societal debate and refrains from blactorg

who have been unable to transform. We conducted online surveys with 110 German

farmers and 821 respondents reflecting the overall population given age and gender in
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Germany (seeupplementary materiaB.2). We find a substantial willingness among
farmers to adopt sustainable practices, with over 51% ofcadified organic farmers
reporting that they would prefer having an organic farm if they could start over. Contrary
to public opinion, farmers are much more environmentally aware and openaireng
with information that challenges the sustainability of their agricultural practices.
Importantly, we measure farmers' confirmation bias by examining whether they ignore
information that challenges their practices over information that confirms thentrary

to public expectations, we find that conventional farmers are less likely than organic
certified farmers to have confirmation bias (17% vs. 47%e3t diff. =-.30, t10=-2.703,

p <.008).

Our results further highlight that a binary distinctioetween organic and conventional

farming practices ignores important differences among conventional farmers. Many of

them already use organic practices but are not certified. A more precise classification
could help policymakers target their regulationsrenaccurately to promote sustainable
agriculture. For example, by assisting farmers who are already in the process of converting
but need support to do so. Our research <co
motivation to adopt more sustainalgeactices increased in recent yeéBskker, 2021,

Bartkowski and Bartke, 2018; Dessart et al., 2019; Jantke et al., 2020; Serebrennikov et

al., 2020).

5.2 Methods

To measure public opinion, we conducted online surveys with 821 people from the
German public,reflecting the overall population in terms of age and gender (see
supplementary material®.2.2). To investigate ideological barriers to conversion to
organic farming, we interviewed 110 farmers in Hesse, Germany, via an online survey.
While the sample ofarmers is locally restricted the distribution of conventional and
organic farms given farm sizes is nevertheless similar to the overall distribution in

Germany (sesupplementary material®.2.1).

5.2.1 Farmers survey

In the farmer survey, we testadhether farmers are prone to engage in confirmation bias.
In addition, we asked about the applied farming practices, ideological disposition toward
organic and conventional farming, environmental awareness, as well as their willingness to
invest time and mwney into more sustainable farming, and their willingness to convert

towards organic farming.
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Confirmation bias: We measure confirmation bias by asking respondents to rate two
factuallytrue but contradictory pieces of information based on pegewed aidies. One
summarized studies indicating that conventional agriculture produces fewer greenhouse
gas emissions, e.g., due to more efficient production and economies of scale, while the
other set of information summarized studies concluding that organiulagre produces

fewer emissions, e.g., due to using less fertilizer Ggmplementary materiaB.7 for
details). After reading both pieces of information, farmers were asked whether either or
both pieces of information should be ignored in the cumebite about climate change

and sustainability in Germanylhis setup allows us to testvhether farmers avoid
information that might cause cognitive dissonance. We measured both the time spend on
each information page as well as whether respondents dlickea button to receive

additional information.

Farming practice: Farming practice was measured on a-sklfed continuous scale from

0O 6fully organic practiceb6 to 10 o6fully
public statistics use official dificates to distinguish between organic and conventional
farmers, we asked respondents to classify themselves. The reason for this is twofold: First,
some farmers chose not to apply for certification despite fully adhering to organic
principles, as therpcess is timeand cosiintensive (Bartkowski and Bartke, 2018). In our
sample, only 15 out of 29 farmers who classify themselves as completely organic have an
official certificate. Second, while more than half of our sample focuses on one of the two
extremes (se&ig. D.5 supplementary materiald,= 31, 28% fully organic, Nt 29, 25%

fully conventional), many farmers fall somewhere in between. Out of those who are not
certified, 30% nevertheless report adhering mainly to organic farming practices,lyand on
52% of those who report only applying organic farming practices are certified. A binary
classification on organic certificates would omit this variation in farming practices and
prevent us from distinguishing between farmers who mainly employ orgaaitices

(OP), yet are not certified, and farmers who mainly employ conventional practices (CP).
Going forward, we use this sedfassification to derive a conservative measure for the
support of a sustainability transformation in agriculture among theclasHified

conventional farmers in our samptai¢h as in Table 5.1)

Farming ideology: Farming ideology was measured in two steps: First, we asked farmers

how much they agree or disagree with eleven polarizing statements, for example,

convent

6Conventiudrnalreadrsi chetter suited to ensure fooc

indispensable for speciesp pr opri ate cattle farmingé (U

= .820)

ranked them on a scale from 0 fully dédorganic i

i de ol o.Responder@s were then asked to adjust the resulting score in case they felt

misrepresented (ssepplementary materials Fig. D.7ér the adjustments made).
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Environmental awareness:To assess environmental awareness we adopted a validated

scale from Matada et al. (2014a), that takes the average over seven items, resulting in a
scale ranging from 1 to 6 (U = .734). Agai
score to ensure accuracy, which yielded some but not systematic changes in the final score
(seeFig. D.7B.

Willingness to invest: We derived a measure of farmers' willingness to invest time and
money in improving the environmental sustainability of their farms by applying principal
component analysis to a modified questionnaire battery ffdontada et al., 2014b)
adaptedtoourstudyU = . 855, kmo = .753).

Openness to changeFarmers' openness to change their current farming practice was
measured by asking respondents what type of farm they would choose (conventional or
organic) if theyhad the option to start a new farm. To obtain unconstrained, i.e., pure,
preferences this question deliberately abstracts from financial limitations, potential sunk
cost effects of previous investments, and other factors that might keep farmers locked into

their current conventional farming practice.

Table5.1 Summary statisticsFarmer sample

@ @ ®3)
Organic Conventional Pooled
Farmers Farmers Mean/SD
Mean/SD Mean/SD
Dependent variables
Ignore organic information (=1) 0.13 0.18 0.15
[0.33] [0.39] [0.36]
Ignore conventional information (=1) 0.29 0.10 0.18
[0.46] [0.30] [0.39]
Main explanatory variable
Ideology (0 orgi 10 con.) 7.70 4.25 5.75
[2.19] [2.73] [3.03]
Farmer mindset
Profit orientation (0 10) 2.79 4.42 3.71
[2.02] [1.95] [2.13]
Environmental awareness-{D) 8.57 7.65 8.05
[1.27] [1.33] [1.38]
Willingness to seek information @) 4.76 4.74 4.75
[1.15] [1.04] [1.09]
Sustainability over profit (6) 5.04 3.94 4.42
[1.01] [1.40] [1.36]
Startover as organic 0.81 0.37 0.56
[0.39] [0.49] [0.50]
Farm characteristics
Farming practice (0 org.10 con.) 8.72 1.31 4.55
[1.87] [1.48] [4.04]
Farm size (In) 2.89 3.53 3.25
[1.13] [1.16] [1.19]
Livestock (=1) 0.40 0.42 0.41
[0.49] [0.50] [0.49]
Fulltime farmer (=1) 0.19 0.34 0.27
[0.39] [0.48] [0.45]
Observations 48 62 110

Notes: Table 5.1shows mean, SD, minimum and maximum values of outcome, explanatory, and control
variables. The columns differ by seffported agricultural practices. Column 1 shows farmers who reported
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using mostly organic practices, column 2 shows farmers who repaitegl mostly conventional practices,
and column 3 shows the pooled results for all respondents. More details on sample characteristics are
provided inD.1.

5.2.2 General population survey

Respondents were recruited from a general population panel in Germany by the survey
company Respondi in September 2021. We asked respondents to rate how they think
conventional and organic farmers answered questions in the farmers' survey. To measure
the etent to which the public expects farmers to commit confirmation bias, we asked
respondents to estimate the percentage of farmers who ignore information that calls their
farming practices i nto qengiertmentahawarehidsgs per cepti on
measured by having respondents answer the same items adopted from Montada et al.
(2014a)and allowing them to correct their resulting scale. Finally, we asked respondents
to estimate how conventional and organic farmers ranked on the same scale. The
pere pt i on owillinghess tarimvedBné and money into marking their farms more
environmentally friendly was measured by reframing the questions we asked farmers. For
example, while we asked farmers how willing they are to seek out information about
current environmental issues in agriculture, we asked respondents from the general public
whether conventional or organic farmers are generally willing to seek out information
about current environmental issues in agriculture. Finally, to measure coneéntio
farmers' perceivedpenness to changeespondents were asked what type of farm

(conventional or organic) conventional farmers would choose if they could start over.

5.3 Results

The results section is organized as follows: First, we presentethd{s on farmers'
confirmation bias. Second, we compare public opinion with the results of the farmers'

survey.

5.3.1 Confirmation bias

Farmers who reported predominantly using conventional practices and farmers who
reported predominantly using organic pragsicspent an equal amount of time on both
information pages (prorganic page: D = .127, p = .788; gronventional: page D = .178,

p = .370) and were equally likely to look at the optional additional information (pro
organic page coefficient: 3 = .084, p.307, 95%CI:-.78 to .25; preconventional page
coefficient: 3 =-.089, p = .285, 95%CE.25 to .075; sesupplementary material3.1).
Overall, 45% (50 of 110) of all farmers indicated that either of the information should be
ignored, with 18% (20 of 1) indicating that the organic information should be ignored

and 27% (30 of 110) indicating that the conventional information should be ignored. As
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shown inFig.5.1A, ignoring information cannot be attributed to only one group of farmers.
Farmers who repted applying purely conventional farming practices are neither more
|l i kely to ignore information in general,
likely to ignore information that emphasizes the sustainable benefits of organic agriculture,
G @, N =110) = .003, p = .959. In contrast, farmers that reported only using organic
farming practices were more likely to state that the information highlighting sustainable

benefits of conventional farming s®6,ul d

be

especially farmers with organic certificat.i

Fig. 5.1 Ignoring information given agricultural practices and ideology

A Frequency distribution given practice and ideology B Marginal effects given

organic practice (OP) conventional practice (CP)

Conv. 104 b
No information ignored
Ignared information

©

conventional ideology (C1)
-
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o
.y 08

Fr(lgnore_Conventional)
-

organic ideology (OI)

]
Organic 0 8 ] ® 0]

B

T ——
108 6 4 20 0 1 2 3 4 5 6 8 9 10 0 2 3 4 5 & 7 8 9 10
Organic Farming practice Conventional Organic farming ideclegy (0-10)

04
2 profit orientation = 0
-+ Ignore conventional benefits ;1 profit orientation = 5
-*- Ignore organic benefits 8 profit orientation = 10
104
124

Notes Panel A shows farming practices and idaefogeported by farmers. Farmers who indicated that one

of the information should be ignored are indicated by the dark circles. The frequency distribution of ignoring
information about organic or conventional farming is shown on the left given the faideivlggy and below

given the farming practices. Panel B shows the prediction margins with 95% confidence intervals of ideology
at low, medium, and high profit orientation. The confidence intervals are indicated by the shaded area for
each profit orientatio group.

To determine whether farmers are engaging in confirmation bias, we examine whether
farmers are more likely to ignore information about conventional or organic agriculture
because of their farming ideology, i.e., their -pristing beliefs on agndture. The
marginal effects of the prohiegression are reported ihable 5.2 Contrary to our
expectation, ideology does not predict the likelihood of ignoring organic information
(column 1). Furthermore, none of the variables describing farm chastictedr farmers'
attitudes had a significant effect on the likelihood of ignoring the information on organic
farming. However, agricultural ideology plays a statistically significant role in the
likelihood of ignoring conventional information (column 2. onestep increase in
ideology toward organic is associated with a 5% increase in the likelihood of ignoring
information that emphasizes the sustainable benefits of conventional agriculture. In
additon, aonst ep i ncrease i n fiacreasesrtre dikelipooddf i t

ignoring the conventional information by 9%ig. 5.1B shows the estimated probability to
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ignore the information about conventional agriculture given the ideology and profit
orientation. The figure shows that the confirmatiomsbiin this case ignoring the
information opposing one's ideology, is especially strong among farmers with a strong

organic ideology and a high profit orientation.

Table5.2 Determinants of the suggestion tgnore information
1) 2)

VARIABLES Ignore Ignore
organic conventional
(1) 1)
Ideology (0 Conventiondl 10 Organic) -0.01 0.05%**
(0.01) (0.02)
Farmer mindset
Profit orientation (0 10) -0.01 0.09%**
(0.02) (0.02)
Environmental awareness-{0) 0.01 0.03
(0.03) (0.03)
Willingness to seek information @) -0.01 0.02
(0.03) (0.04)
Sustainability over profit (6) -0.01 0.04
(0.04) (0.03)
Farm characteristics
Farm size (In) 0.01 -0.06**
(0.03) (0.03)
Livestock (=1) 0.04 0.11
(0.07) (0.07)
Fulltime farmer (=1) -0.03 0.02
(0.07) (0.06)
Socioeconomics yes yes
Observations 110 110
Pseudo Rsquared 0.10 0.33

Notes: The binary dependent variable indicates whether respondents stated that the information that
highlights the sustainable benefits of organic farming (column 1) or conventional farming (column 2) should
be ignored. No#linear probability model usingrpbit link function and computing average marginal effects

with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1. The complete regression table is
reported irsupplementary Tablb.4.

We test the robustness of our results against aledifferent specifications, for example,
comparing only respondents who ignore a piece of information to respondents who ignore
no information. The results obtained under these alternative analyses do not substantially
differ from those of the main analgs As the effect found of ideology and profit
orientation on the ignoring decision in these robustness tests is either greater or equal to
that in the main analysis, we consider the results of our main analysis as a conservative

estimate (robustness checkre presented .4 for the interested reader).

In summary, we find confirmation bias among both conventional and organic farmers.
However, we only find a correlation between farmers holding an organic ideology and
ignoring information emphasizing thastainable benefits of conventional farming, but not

between farmers holding a conventional ideology and ignoring information about organic

farming. Moreover, this relationship between organic ideology and ignoring information
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about conventional farming ems to be particularly pronounced among farmers with a

high profit orientation.

5.3.2 Misperception of farmers in the general public

In this section, we analyze the perception of farmers in the German public. We asked
respondents in the general population sutvey they believe organic certified and ron
certified conventional farmers answered the questionnaire. Thus, in this section, we
distinguish farmers based on whether they are officially certified organic farmers or not. In
contrast, in the previous sectjowe distinguished farmers based on their-selfed
farming practices and their farming ideology.xb supplementary materialese show

the results using seteported farming practices as the delineator between organic and

conventional farmers.

Fig. 5.2 Deviation of farmers' responses from public opinion

Ignore conflicting
information (=1)

Environmental
awareness (0-1)

Willingness to seek
information (0-1)

Sustainability over
profit (0-1)

Openness to change
towards organic (=1)

public
opinian

M Organic (practice <= 5) I Conventional (practice > 5)
Note: The deviations of the farmers' responses from the public's expectations are indicated by the bars. Public
expectations, i.e., the average respansie general population survey, corresponds to the number "0" on
the xax i s . Bars deviating to the | eft indicate that f:
deviating to the right indicate that farmers' responses exceeded public eapecf@he 95% confidence
intervals are indicated by the lines.

A

Fig.52s hows the deviation of farmersd respons
the average answers provided in the general population survey. The public significantly
underestimate the proportion of certified organic farmers who ignore information about

the sustainable benefits of conventional farming (38% vs. 53%esT diff. = .15,

ts36=2.354, p < .019) and significantly overestimates the proportion ofcexified

conventiol farmers who ignore information about organic farming (51% vs. 22¥&st

diff. = -.29, b16= 9.872, p <.001). In addition, environmental awareness is underestimated

for both certified and ncnertified farmers (0.64 vs. 0.81;Test diff. = .16, £75.= 7.335,
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p < .001), but especially for nearertified farmers (0.56 vs. 0.80-Test diff. = .24,
to16=10.341, p < .001). Nonertified farmers are also significantly more likely to report

that they are willing to seek information about improving tustainability of their
farming practices (0.67 vs. 0.62;Test diff. = .05, 16 = 2.375, p < .018) than the public
expects them to do. To our surprise, respondents in the general population believed that
55% of noncertified farmers would prefer to ahge to certified organic farming. This is
pretty much in line with the responses we received in the farmer survey: 51%-of non
certified farmers and over 76% of roartified farmers who already use mostly organic

farming practices reported that they wosigitch to organic farming if they could.

In summary, the general public considers farmers to be much more polarized than what is
found in our study. Conventional farmers, in particular, are much more open to
information questioning the sustainability dietr farming practices than the public
expects. In addition, both organic and conventional farmers are much more

environmentally conscious than the public believes.

5.4 Discussion

In our sample, over 30% of narertified farmers report that they use primaohganic
farming practices. Out of those who report only using organic practices, only 52% are
certified as such. In addition, 51% of roertified farmers stated that they would prefer to
start an organic farm if they could start over. To better illustthée potential for
converting farmland from conventional to organic in Hesse, Germany, we employ a rough
backof-the-envelope calculation (semipplementary material3.6.2). If all farmers had

the opportunity to convert to organic farming, the size ohuiaally cultivated land could
increase by 420% from 2,272k to 9,542k ha. While this prediction is of course not to be
taken literally, these figures nevertheless illustrate that achieving climate neutrality is not
obstructed by farmers' supposedly unwiliess to change. Quite to the contrary, farmers
seem to support a sustainable transformation of agriculture. It seems that policymakers so
far failed to take advantage of this demand for sustainable change. This might also explain
why 18% of farmers stadethat their interests are not represented by any political party in
Germany geesupplementaryrig. D.6§. We speculate that policymakers have a similarly
distorted view of farmers as the public seems to have. One reason for this misperception of
farmers night be their onesided representation in public. For example, the German
Farmers' Association (DBV) is the largest and most vocal advocacy group claiming to
represent the interests of all German farmers. However, an investigation by the Nature
And Biodivesity Conservation Union (NABU, 2019) has revealed the close links between

t he Far mersoé6 Association, agricultural policy,

argues that the association has spent years lobbying for policies that are not in the best
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interest of farmers, especially not small farmers. This prompted protests by the
organi zation " Wi r haben es satt! o (We' ve
transformation and accuses the Farmers' Association of pursuing the wrong objectives
(Deter,2013). In our sample, only 27% reported to part of any agricultural association, and

|l ess than 15% stated to be a member of t he

There are three main limitations of our study that we would like to address. First, our
sample is quite small and comes from a specific area in Germany. While the distribution in
terms of farm sizes and the proportion of organically certified land in the sample
corresponds to the distribution in Hesse and Germany as a vgeges(pplementary
materials D.2.], we cannot verify whether it differs systematically in other aspects.
Second, we are unable to detect factors determining the suggestion to ignore information
highlighting the benefits of organic agriculture. Testing for differencesearinteraction

with the information sets suggests that this is not due to disinterest in the organic datasets
per se as those with an organic ideology do not differ from those with a conventional
ideology in terms of time spent on each information pageargbility of clicking more

details regarding either informatiosee D.3.3% Third, since our study is based on survey
data we have to rely on many sedported measures. It has been argued that respondents
may behave differently once cues about appat@rbehavior have been provided by the
experimenter, i.e. experimenter demand effect (Zizzo, 2010). In our case, respondents may
have assumed that we deem organic farming as the more desirable farming practice and
therefore stated to be more organic thaaytare. Furthermore, if respondents had the
impression the study aimed to stigmatize conventional farmers they may have untruly
reported their farming practice or exaggerated their openness to conflicting information
(de Quidt et al., 2019). Lastly, geakmpopulation data is from an ejot online panel
provided by Respondi. While it seems representative of the German population in terms of
age and gender, this might not necessarily

farmers.

5.5 Conclusion

We find strong discrepancies between public expectations and farmers' responses. While
51% in the general population survey expected conventional farmers to commit
confirmation bias, that is, to ignore information that stands in conflict with their farming
practies, only 22% do. In contrast, 53% of organic farmers tend to engage in confirmation
bias, although only 38% of the public expected them to do so. Overall, the public seems to
regard farmers as much more polarized and less concerned about the envircameet th

find in our study.
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Furthermore, our results suggest that Germany'siseléred goal of farming 20% of its
agricultural land organically by 2030 is not obstructed by farmers' unwillingness to
change. On the contrary, 15% (14 out of 95) of conveatifermers report that they
already farm fully organically but are not certified as such, and a further 23% (19 out of
62) report using mostly organic methods. In total, 37% (23 of 39) of conventional farmers

in our sample say they would prefer an orgdaim if they could start over again.

This raises two key questions that need to be answered in future research. First, what
prevents farmers from converting to organic farming? If farmers want to adopt organic
practices but cannot because their capitahlieady tied up by previous investments,
policymakers will have to intervene to facilitate this transformation. If farmers are
discouraged from converting to organic by industry infrastructure, policymakers need to
identify regulations and industry stamda that prevent the transition to organic farming,
such as minimum sizes for fruits and vegetables. Second, is certified organic farming an
appropriate standard for sustainable farming? Only half of the farmers who state that they
only use organic farmingractices are certified as such. Thus, either the farmers in our
sample exaggerated the extent to which they complied with organic principles, or the
certificates may not be the best form of distinction between farmers.
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Supplementary materials

A. Chapter 2: Supplementargnaterial

The supplementary materials for chaptear2 organized as follows: In supplementary
sectionA.1, we offer a detailed account of our study methods. In seétidnregression
outputs, additional atyses and robustness checks are provided. In se&t®)nstudy
materials are presented for the interested reader.

A.1 Studymethods
A.1.1 Additional details on study sites and data collection

A.1.1.1Solomon Islands

We conducted 478 surveys in the Solomon Islaidbiree different study sites between
March and June 2017. We interviewed 230 people living on the Reef Islands, a group of
atoll islands in Temotu Province, 135 people living on the hills of the capital city Honiara
on Guadalcanal, and 113 people whornaigd to the capital from atoll islands such as the
Reef Islands or Ontong Java and now live in the Reef Island Settlement or the Lord Howe
Settlement in Honiara. In Honiara, our goal was to survey Solomon Islands residents least
exposed to SLR. Therefore excluded all coastal neighborhoods, flgwdne areas, and
neighborhoods where more than 60% of residents had recently migrated to Honiara from
another island. Therefore, the wards Vavaea, Vuhokesa, and Panatina with 64%, 86%, and
100% migration rateggespectively, were eliminated as potential study sites. In addition,

we excluded Rove/Langakiki because we pretested our survey with people from this ward
and our research team stayed in this area for the duration of our research and many people
knewus pr sonal | y. For the remaining wards, N
Kukum, Vura, and Panatina, we used population percentages to assign tickets from 1 to
100. Drawing two random tickets, we obtained Mataniko and Vura. Each ward is further
divided intoenumeration areas (EAs). Mataniko consists of 9 EAs. We excluded EA 1
because it includes the Lord Howe Settlement. EA 2, 3, and 4 were excluded because these
neighborhoods are mainly home to Chinese migrants and foreign experts. Out of the
remaining EASEA 6 and EA 7 were randomly selected. Our second ward, Vura, consists

of 20 EAs. EA 20 was excluded because of its coastal location. Of the remaining 19 EAs,
EA 13 and EA 14 were randomly selected. We created a complete household list for all six
researchsites in Honiara, EA 6 and 7 in Mataniko, EA 13 and 14 in Vura, Lord Howe
Settlement, and Reef Island Settlement, from which we randomly selected households for

the survey.
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A.1.1.2Vietnam
In the Ca Mau and Bac Lieu provinces, we observed multiple examples efingmnt

investments in making the regions more robust to SLR.

Fig. A.1 Elevatedroads in Ca Mau province

Notes: Picture made by Matthias Mayer during fieldwork in 2019.

Fig. A.2 Sea walls in Ganh HaoBac Lieu province
"1

Notes: Picture made by Matthias Mayer during fieldwork in 2019.
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A.1.2 Sample overview

Table Al Detailed sample description

1) (2) 3 4) 5)
United Solomon Bangladesh  Vietnam Pooled
States Islands
VARIABLES Mean/SD Mean/SD Mean/SD Mean/SD Mean/SD
Outcome variables
Ignore SLR risks (=1) 0.26 0.09 0.20 0.07 0.17
[0.44] [0.28] [0.40] [0.26] [0.38]
Ignore SLR other (=1) 0.45 0.68 0.22 0.04 0.40
[0.50] [0.47] [0.42] [0.20] [0.49]
Don't ignore any information (=1) 0.29 0.23 0.58 0.89 0.42
[0.46] [0.42] [0.49] [0.32] [0.49]
Sociodemographics
Age 40.43 37.37 34.98 44.92 39.88
[12.66] [14.21] [12.14] [14.12] [13.61]
Female (=1) 0.50 0.42 0.46 0.61 0.49
[0.50] [0.49] [0.50] [0.49] [0.50]
Education (years) 15.13 8.09 7.48 6.37 10.88
[2.06] [3.29] [4.62] [4.28] [5.07]
Household income (pp in $US) 24266.82 41.84 110.87 360.06 11064.48
[20339.60] [59.34] [95.52] [289.95] [18192.50]
Climate change beliefs
CCwill get worse (15) 4.10 4.34 3.43 3.85 4.03
[0.83] [0.68] [0.72] [0.78] [0.82]
Conspiracy (15) 1.99 - 1.71 1.06 1.72
[1.25] [0.82] [0.34] [1.11]
Knowledge (610) 7.87 - 411 5.98 6.82
[1.79] [3.40] [2.96] [2.80]
Having to relocaté¢0-10) 3.54 - 3.72 3.64 3.59
[3.22] [3.45] [3.53] [3.33]
Information sources
Trust in mainstream media-&) 3.16 - - - -
[1.15]
Trust in Fox News (-b) 2.44 - - - -
[1.47]
Media (PCA) -0.01 -0.01 -0.00 0.01 -0.00
[2.08] [1.90] [1.11] [1.08] [1.79]
Social network (PCA) 0.00 0.01 0.00 0.02 0.01
[1.33] [1.52] [1.50] [1.53] [1.43]
Exposure
FEMA risk rating (G5) 0.84 - - - -
[1.37]
Coastal county (=1) 0.28 - - - -
[0.45]
Atoll residents (=1) - 0.48 - - -
[0.50]
Atoll migrant (=1) - 0.24 - - -
[0.43]
Main islander (=1) - 0.28 - - -
[0.45]
Distance to urban center (km) - - 22.77 32.80 28.94
[12.90] [23.11] [20.39]
Land lost (=1) - - 0.34 0.14 0.22
[0.48] [0.34] [0.41]
Rebuild (=1) - - 0.52 0.21 0.33
[0.50] [0.41] [0.47]
Other control variables (U.S. only)
Liberal (=1) 0.36 - - - -
[0.48]
Conservative (=1) 0.26 - - - -
[0.44]
County Gov. Republican (=1) 0.51 - - - -
[0.50]
Numeracy(0-3) 2.52 - - - -
[0.77]
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Literacy (£7) 5.73 - - - -

[1.34]
Dogmatism (17) 3.94 - - - -
[1.11]
Observations 478 478 229 366 1958
A.1.3 Measurement details
I n the Solomon | slands, we aisthpar trarmrstpoatdealtisd otno
Avery importantodé how i mportant the following inf

friends and neighbors, (ii) teachers, (iii) television, (iv) internet, (v) newspapers, (vi) radio,

(vii) community leaders, (viii) local priest (ixX) government officials, (xX) NGO workers,

(xi) scientists. Using PCA, we identified two ¢
encompasses sources of information belonging to the media, such as television,

newspapers, government officials, etc. Théeot component contains sources of

information belonging to the respondent's social network, such as family, friends and

neighbors, teachers, community leadets,(seeFig. A.3B).

Fig. A.3 Importance of information sources irhe Solomon Islands
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Notes:Fig. A.3 panel A shows the eigenvalues after PCA, panel B the loadings of the different factors, and
panel C the resulting scores for each respondent given the study site, that is whether respondents are living on
the main islads, are migrants from atoll islands, or still live on an atoll island.

In Bangladesh and Vietnam, we asked respondents how much they trust (i) religious

organizations, (i) NGOs and scientists, (iii) friends and family, (iv) people from their

village, or ) the media to tell them the truth about climate change on a scale from 1
Astrongly distrusto to 5 fistrongly pd=rusto. Usi ng
681, kmgs= . 6,3=.708, kmg, = .657). We did not ask respondents if they trusted

their government to tell the truth about climate change, as this was considered
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inappropriate by our local partners. Respondents might have felt uncomfortable answering

this question or would have given inaccurate answers.

Fig. A.4 Importance of information sources in Bangladesh
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Notes:Fig. A.4 panelA shows the eigenvalues after PCA, panel B the loadings of the different factors, and
panel C the resulting scores for each respondent.

Fig. A.5 Importance of information sources in Vietham

A Eigenvalues after pca B Loadings
254 .
. trust_infoB
trust_info3
4
~
5]
21 5
2
£
8 o -
trust_info2
-2
trutrushisalo5
. .
154 4
T T T
@ 2 3 K] 5 6
= Component 1
©
2
H
[}
2
w C Distribution of values
| : ®
o o EY ° '
N : “o@ . e
e sé B
H - ‘s ° "
i . - S
5 s 2 .
B
=
-4
o4
T T T T £ ! I T
1 2 3 4 5 -4 -2 0 2 4
Number Trust in social network

Notes: Fig. A.5 panel A shows the aigalues after PCA, panel B the loadings of the different factors, and
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A.2 Additional results and robustness checks

This section provides additional results and robustness checks of our findings. The
structureof this section follows the outline of the main manuscript starting with the survey
experiment, continuing with the findings from the balanced panel, and concluding with a

detailed look at vaccination hesitancy.

A.2.1 Study 1: United States

A.2.1.1Reasons

Table A2 Overlap between reasons to ignore SLR risk information

. Not Total
. Based Doe;n t important times
Not Contradicts on bad Belly depict for reason
trustworthy  my beliefs . decision  the .
science Americans was
truth . i
like me | mentioned
Not trustworthy X 104
Contradicts my beliefs 68 X 128
Based on bad science 56 63 X 82
Belly decision 57 80 44 X 118
Doesn't depict the truth 84 84 66 66 X 123
Not important for 62 61 50 53 69 X 90
Americans like me

Totaltimes a reason was given 231

Note: Table A.2 shows the overlap between reasons given by respondents for why they stated that the
information on SLR risks should be ignored by Americans like themselves. The total number of each reason
selected is present@dcolumn 7.

Table A3 Overlap between reasons to ignore SLR adaptation information

. Not Total
Based Doesn't important times
Not Contradicts Belly depict b
; on bad L7 for reason
trustworthy  my beliefs X decision  the .
science Americans was
truth ; -
like me mentioned
Not trustworthy X 289
Contradicts my beliefs 247 X 285
Based on bad science 235 220 X 257
Belly decision 114 118 100 X 152
Doesn't depict the truth 270 265 247 130 X 333
Not important for 89 87 80 52 94 X 102
Americans like me

Total times a reason was given 403

Note: Table A.3shows the overlap between reasons given by respondents for why they stated that the
information on adaptation options should be ignored by Americanthiékaselves. The total number of each
reason selected is presented in column 7.

Table A4 Overlap between reasons to ignore no information

Both are Both are ;Ii-r?qt:é
equally equally I coul | doné reason
important unimportant decide was
Irelevant firrelevant mentioned
Both are equally X 244

132



important/relevant

Both are equally 0 X 7
unimportant/irrelevant

I couldndt 0 0 X 6
| dondét ca 0 0 0 X 2
Total times a reason was given 259

Note: TableA.4 shows the reasons respondents mentioned for stating that no information should be ignored.
Since respondents could only select one reason, there is no overlap between reasons. The total number of
each reason selected is presented in column 5.

Table A5 Reasons to ignore SLR risk information given the strength of ignoring

1) 2 (3)
Ignore SLR risks Ignore SLR risks p-value for difference
-1,-2,&-3 -4 &-5

Mean SD Mean SD Diff. T-stat.
tdi dnét seen 0.458 0.501 0.451 0.500 0.007 (0.108)
It contradicts my beliefs 0.449 0.500 0.656 0.477 -0.207" (-3.197)
Itis based on bad researc  0.280 0.451 0.418 0.495 -0.138 (-2.200)
It was a gut decision 0.467 0.501 0.557 0.499 -0.090 (-1.360)
It doesndt ¢ 0523 0.502 0.549 0.500 -0.026 (-0.389)
I don't think this is 0.393 0.491 0.393 0.491 -0.001 (-0.014)
important for Americans
like me
Observations 107 122 229

Note: Table A.5depicts the reasorssated for ignoring the SLR risk information given the strength of which
this information should be ignored. Respondents were asked, what information (if any) should be ignored by

Americans | i ke you?0 Respondent srangiogdrond5 sfetl heec t S LoR er iosf
information should be completely ignoredo to 5 #fAthe
ignoredod with O in the center indicating fAno infor ma

and standard deuians for values-1, -2, or-3 and column 2 for valuest or -5. Column 3 shows the
differences between these two groups and the corresponstatistic. *** p<0.01, ** p<0.05, * p<0.1.

Table A6 Reasons to ignore SLR risk infmation stated by respondents who believed they have
to relocate due to SLR

1) 2 (3
Ignore SLR (1) & Ignore SLR (1) & diff
Relocate (=0) Relocate (=1)

Mean SD Mean SD b T- stat.
I't didnét se 0451 0.499 0.459 0.501 -0.007 (-0.109)
It contradicts my beliefs 0.535 0.501 0.600 0.493 -0.065 (-0.963)
Itis based on bad researc  0.340 0.475 0.376 0.487 -0.036 (-0.548)
It was a gut decision 0.472 0.501 0.588 0.495 -0.116 (-1.706)
I't doesndt ¢ 0563 0.498 0.494 0.503 0.068 (0.998)
I don't think this is 0.389 0.489 0.400 0.493 -0.011 (-0.165)
important for Americans
like me
Observations 144 85 229

Note: Table A.6shows in column 1 the reasons respondents gave for ignoring information about SLR risks
and not believing they will have to relocate in the near future due to SLR. Column 2 shows the reasons
respondents gave for ignoring information about SLR risks andviogy they will have to relocate due to

SLR. The latter group of respondents is slightly more likely to state that ignoring the SLR risk information
was an intuitive gut decision.
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A.2.1.2Empirical models & robustness checks

Table A7 Correlation between climate change beliefs and political orientation among
respondents who stated that the SLR risk information should be ignored

) ) ®3) 4)
VARIABLES CCwillget  CC conspiracy CC Knowledge  Having to
worse (15) beliefs (15) (0-10) relocate (610)
Liberal (=1) 0.53*** -0.14 1.13%** 1.11*
(0.16) (0.26) (0.35) (0.65)
Conservative (=1) 0.14 1.09%** 0.84** 1.49%*
(0.12) (0.17) (0.28) (0.52)
Constant 3.56*** 2.49%** 7.25%** 4.32%*
(0.10) (0.14) (0.24) (0.40)
Observations 229 229 229 229
Adjusted Rsquared 0.04 0.20 0.05 0.02

Notes: Table A.7 presents the correlation between climate change beliefs and political orientation of

respondents who stated that the piecfofrmation highlighting the SLR risks to the United States should be
ignored.

Table A8 Correlation between climate change beliefs and trust in media among respondents
who stated that the SLR risk information should imnored

@) ) ®3) 4)
VARIABLES CCwillget CC mnspiracy CCKnowledge Having to
worse (15) beliefs(1-5) (0-10) relocate (610)
Trust in mainstream media-g) 0.36*** -0.18** 0.27** 1.84x*x
(0.06) (0.08) (0.13) (0.14)
Trust in FoxNews (15) -0.09** 0.44%*= 0.01 -0.00
(0.05) (0.06) (0.09) (0.15)
Constant 2.85%** 2.22%%* 7.02%** -0.67
(0.18) (0.26) (0.38) (0.49)
Observations 229 229 229 229
Adjusted Rsquared 0.22 0.18 0.03 0.41

Notes: Table A.8 presents tteorrelation between climate change beliefs and trust in the media of

respondents who stated that the piece of information highlighting the SLR risks to the United States should be
ignored.

Table A9 Determinants ofignoring sealevel rise risk in the United States

1) @) ®3) 4) ®) (6)
VARIABLES Ignore Ignore Ignore Ignore Ignore Ignore
SLR (05 SLR(@0-5 SLR@©5 SLR(@©5 SLR(@O5 SLR(@©5)

Climate change beliefs

CC will get worse (45) -0.05 -0.08
(0.07) (0.07)
Conspiracy (15) 0.55%** 0.41%*
(0.06) (0.07)
Knowledge (610) 0.10*** 0.08***
(0.03) (0.03)
Having to relocate (@0) 0.11%** 0.07***
(0.02) (0.02)
Information sources
Trust inm. media (15) -0.03 0.07
(0.05) (0.05)
Trust in Fox News (:b) 0.33*** -0.04
(0.04) (0.05)
Political orientation
Liberal (=1) -0.03 0.01
(0.10) (0.10)
Conservative (=1) 1.28*** 0.35*
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County variables
County GovRep (=1)

FEMA risk rating (G5)
Coastal county (=1)

Other control variables
Numeracy(0-3)

Literacy (17)
Dogmatism (17)
Constant
Socioeconomics

Observations
Adjusted Rsquared

-0.69
(0.49)

YES
893
0.31

0.16
(0.37)

YES
893
0.13

(0.15)

0.50
(0.36)

YES
893
0.17

0.42%*
(0.11)
0.10
(0.07)
-0.22
(0.21)

-0.01
(0.39)

YES
893
0.07

-0.42%+
(0.08)
-0.25
(0.05)
0.29%+
(0.05)
1.83%+
(0.52)

YES
893
0.23

(0.16)

0.11
(0.09)
-0.00
(0.06)
-0.06
(0.18)

-0.20%
(0.08)
-0.16%+
(0.05)
0.08*
(0.04)
0.64
(0.61)

YES
893
0.35

Note: The dependent variable is the degi@avhich respondents stated that the information should be

ignored by
fishould be

Ameri cans

i ke

themsel ves.
c o. Heré, eespendents whg meparted dhat the SLR risk information dshoeul

The

out come

ignored are compared to all other respondents. Those who stated that no information should be ignored as
well as those who stated that the information on adaptation opportunities should be ignored. All regression
models (1)i (6) control for respondés age, gender, having a master's degree or higher, and adjusted
household income per persdastimates are obtained from multiple least square regressions with robust
standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A10 Determinants of ignoring sedevel rise risk in the United States (Probit)

1) ) 3 4) ®) (6)
VARIABLES Ignore Ignore Ignore Ignore Ignore Ignore
SLR(=1) SLR(=1) SLR(=1) SLR(=1) SLR(=1) SLR(=1)
Climate changebeliefs
CC will get worse (45) -0.24%** -0.26***
(0.08) (0.08)
Conspiracy (15) 0.42%** 0.26***
(0.05) (0.06)
Knowledge (610) 0.03 0.02
(0.03) (0.03)
Having to relocate (Q0) 0.11 % 0.09***
(0.02) (0.02)
Information sources
Trust inm. media (15) -0.13*** -0.02
(0.05) (0.06)
Trust in Fox News (:b) 0.31 %+ 0.00
(0.04) (0.05)
Political orientation
Liberal (=1) -0.20 -0.07
(0.12) (0.14)
Conservative (=1) 0.97*** 0.36**
(0.12) (0.15)
County variables
County GovRep (=1) 0.41%** 0.22*
(0.10) (0.11)
FEMA risk rating (05) 0.11* 0.08
(0.07) (0.07)
Coastal county (=1) -0.23 -0.23
(0.20) (0.22)
Other control variables
Numeracy (63) -0.33*** -0.21%**
(0.07) (0.08)
Literacy (£7) -0.20%** -0.12%**
(0.04) (0.05)
Dogmatism (17) 0.25%** 0.04
(0.05) (0.06)
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Constant -0.13 -0.60 -0.48 -1.05%** 0.42 1.10
(0.57) (0.41) (0.41) (0.39) (0.52) (0.67)
Socioeconomics YES YES YES YES YES YES
Observations 893 893 893 893 893 893
Pseudo Rsquared 0.27 0.13 0.16 0.08 0.19 0.32

Note: Robust standard errors in parenthesesp€0.01, ** p<0.05, * p<0.1.

Table A11 Determinants of ignoring sedevel rise risk in the United States (binary outcome

using strict classification)

1) (2) 3) 4) (5) (6)
VARIABLES Ignore Ignore Ignore Ignore Ignore Ignore
SLR(=1) SLR(=1) SLR(=1) SLR(=1) SLR(=1) SLR (=1)
Climate change beliefs
CC will get worse (45) -0.10 -0.13
(0.08) (0.08)
Conspiracy (15) 0.43*** 0.31%*=
(0.05) (0.06)
Knowledge (610) 0.10%** 0.08**
(0.04) (0.04)
Having to relocate (A0) 0.09*** 0.06***
(0.02) (0.02)
Information sources
Trust inm. media (15) -0.04 0.03
(0.05) (0.06)
Trust in Fox News (:b) 0.29%*= 0.00
(0.04) (0.05)
Political orientation
Liberal (=1) -0.01 0.02
(0.13) (0.15)
Conservative (=1) 0.96*** 0.21
(0.13) (0.16)
County variables
County GovRep (=1) 0.33%** 0.08
(0.10) (0.12)
FEMA risk rating (G5) 0.11 0.03
(0.07) (0.08)
Coastal county (=1) -0.25 -0.14
(0.22) (0.24)
Other control variables
Numeracy (63) -0.26*** -0.13
(0.07) (0.08)
Literacy (£7) -0.22%** -0.16***
(0.04) (0.05)
Dogmatism (17) 0.37*** 0.16**
(0.06) (0.06)
Constant -2.25%* -1.81%* -1.56%** -1.92%* -1.03* -1.31*
(0.62) (0.45) (0.43) (0.43) (0.60) (0.74)
Socioeconomics YES YES YES YES YES YES
Observations 893 893 893 893 893 893
Pseudo Rsquared 0.27 0.13 0.15 0.07 0.22 0.31

Note: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A12 Determinants of ignoring SLR adaptation information in the United States (binary

outcome)
(1) (2) 3) (4) (5) (6)
VARIABLES Ignore Ignore Ignore Ignore Ignore Ignore
SLR SLR SLR SLR SLR SLR

adaptation adaptation adaptation adaptation adaptation adaptation
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(1) (1) 1) (=1) (=1) 1)
Climate change beliefs
CC will get worse (45) 0.18* 0.10
(0.07) (0.07)
Conspiracy (15) -0.47%** -0.27%**
(0.05) (0.06)
Knowledge (610) 0.04 0.03
(0.03) (0.03)
Having to relocate (@0) -0.06*** -0.06***
(0.02) (0.02)
Information sources
Trust inm. media (15) 0.33*** 0.17%**
(0.04) (0.05)
Trust in Fox News (:b) -0.36*** -0.08*
(0.04) (0.04)
Political orientation
Liberal (=1) 0.59*** 0.37***
(0.10) (0.11)
Conservative (=1) -0.85%** -0.29**
(0.12) (0.14)
County variables
County GovRep (=1) -0.25%** -0.02
(0.09) (0.10)
FEMA risk rating (G5) -0.02 0.01
(0.06) (0.07)
Coastal county (=1) 0.09 0.13
(0.18) (0.21)
Other control variables
Numeracy (63) 0.46%*** 0.41%**
(0.07) (0.08)
Literacy (£7) 0.15%* 0.08*
(0.04) (0.04)
Dogmatism (17) -0.12%** 0.01
(0.04) (0.05)
Constant -0.66 -0.49 -0.47 0.07 -1.70%* -2.33%*
(0.51) (0.37) (0.37) (0.36) (0.46) (0.64)
Socioeconomics YES YES YES YES YES YES
Observations 893 893 893 893 893 893
Pseudo Rsquared 0.20 0.13 0.13 0.02 0.11 0.26

Note: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A13 Determinants of ignoring SLR adaptation information in the United States (binary
outcome using strict classification)

1) (2) 3) 4) (5) (6)
VARIABLES Ignore Ignore Ignore Ignore Ignore Ignore
SLR SLR SLR SLR SLR SLR
adaptation adaptation adaptation adaptation adaptation adaptation
(=1) (=1) 1) 1) (=1) (=1)
Climate change beliefs
CC will get worse (35) 0.23*** 0.16**
(0.07) (0.07)
Conspiracy (15) -0.47%** -0.29***
(0.06) (0.07)
Knowledge (010) 0.07** 0.06*
(0.03) (0.03)
Having to relocate (10) -0.04*** -0.05**
(0.02) (0.02)
Information sources
Trust inm. media (15) 0.37*** 0.20%**
(0.05) (0.05)
Trust in Fox News (-b) -0.34%** -0.08*
(0.04) (0.05)
Political orientation
Liberal (=1) 0.52%** 0.19*
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(0.10) (0.11)

Conservative (=1) -0.87*** -0.38**
(0.13) (0.15)
County variables
County GovRep (=1) -0.21** 0.00
(0.09) (0.10)
FEMA risk rating (G5) 0.01 0.03
(0.06) (0.07)
Coastal county (=1) 0.05 0.12
(0.18) (0.22)
Other control variables
Numeracy (63) 0.36*** 0.28***
(0.07) (0.08)
Literacy (£7) 0.14%** 0.05
(0.04) (0.04)
Dogmatism (17) -0.07 0.05
(0.04) (0.05)
Constant -1.56%* -0.98** -0.84** -0.35 -1.89%** -2.93%*
(0.52) (0.38) (0.37) (0.36) (0.47) (0.65)
Socioeconomics YES YES YES YES YES YES
Observations 893 893 893 893 893 893
Pseudo Rsquared 0.20 0.13 0.12 0.02 0.07 0.24

Note: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

A.2.2 Study 2: Solomon Islands

A.2.2.1Reasons

Before respondents were asked if either of the information pieces should be ignored by
other Solomon Islanders like themselves, we asked them to evaluate each piece of
information Fig. A.6). Both pieces of information were perceived as convincing, although
the SLR risk information was perceived as slightly more convincing than the infonmati

on noneroding islandsT-Test diff. =.16Q ts7s= 14.214 p < 001). Compared to those not
ignoring any information,aspondents who stated that the SLR risk information should be
ignoredperceived this information as less convincimglest diff. =-.147, tis3 = -5.599 p

< .001) andwere significantly less likely to view as representative of other atolls in the
Solonon Islands(T-Test diff. =-.273 tiss = -3.150, p < 002). Similarly, respondents
declaring that the information on nenoding atolls should be ignored, also perceive this
information as less convincing {Test diff. =-.209 ts7 = -9.120, p < 001) andless
representativeTt Test diff. =-.299 t437 = -5.786 p <.001). In addition, respondents who
indicated that no information should be ignored were less likely to suspect hidden agendas
on the part of the authors of the studies on which the two pi¢@e®rmation were based

(SLR riks information: T-Test diff. = -.253, t7s = -4.906, p < .001; noeerosion
information: T-Test diff.= -.102, t7g=-1.896, p < .059).
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Fig A6 Respondent sé i nfdedsiomatd (hod ignoi ven t hei

A Evaluation of SLR risk information B Evaluation of non-erosion information
Convincing / Convincing /
Hidden | Hidden |
agenda agenda
-#-|gnore SLR risk -#- |gnore SLR risk
Ignore none Ignore none
-#-|gnore non-eroding -8 |gnore non-eroding
Selective | Selective |
evidence evidence
Representative | Representative |
T T T T T T T T T T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 1 o 1 2 3 4 5 6 7 8 9 1

Notes:Fig. A6 shows respondents' assessment of the two pieces of information predaedvalues and
95-confidence intervals are shown for respondents who indicated that SLR risk information, no information,
or nonteroding abll information should be ignored. Panel A shows respondents' assessment of SLR risk
information and Panel B shows their assessment of no erosion information.

A.2.2.2Empirical models & robustness checks

Table Al14 Determinants of ignoing SLR risks in the Solomon Islands

1) (2) 3) (4)
VARIABLES IgnoreRisks Ignore Risks Ignore Risks Ignore Risks
(0-5) (0-5) (0-5) (0-5)
Climate change beliefs
CC will get worse (35) -0.27 -0.29
(0.18) (0.19)
Importance of CG1-10) -0.17*** -0.14**
(0.05) (0.06)
Conspiracy (=1) 0.06 -0.21
(0.69) (0.61)
Information sources
Media (PCA) 0.14* 0.10
(0.08) (0.08)
Social network (PCRA -0.21%** -0.08
(0.07) (0.08)
Exposure
Atoll residentg=1) -0.58 0.30
(0.39) (0.41)
Atoll migrant (=1) 0.59 0.92**
(0.40) (0.36)
Constant 2.61** 0.15 0.93 2.18*
(2.01) (0.53) (0.58) (1.10)
Socioeconomics yes yes yes yes
Observations 153 153 153 153
AdjustedR-squared 0.09 0.05 0.05 0.12

Note: Table A.14presents coefficients from ordinary least square estimations, whedeghadent variable
is the degre¢o which respondents stated that the information should be ignor&lbynon Islanderike
themselves The outcome v ar moarbdormationr should de ignbrédo tn oSIORS rigki
information should be completely ignoredd Al | r eig(4) emtsol for mespontients’ age, gender,
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years of education, and household income per pestimatesare obtained from multiple least square
regressions with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A15 Determinants of ignoring information on noreroding atolls in the Solomon Islands

1) 2 ®3) 4)
VARIABLES Ignore noAn  Ignore non  Ignore noA  Ignore noR
eroding eroding eroding eroding
atolls (0-5) atolls (05) atolls (G5) atolls (G5)
Climate change beliefs
CC will get worse (45) 0.03 -0.20
(0.15) (0.15)
Importance of CC (1L0) 0.02 0.03
(0.04) (0.04)
Conspiracy (=1) -0.02 -0.03
(0.31) (0.30)
Information sources
Media (PCA) 0.03 0.05
(0.04) (0.04)
Social network (PCA -0.11* -0.15**
(0.06) (0.06)
Exposure
Atoll residentg=1) 1.07%* 1.39%*
(0.28) (0.32)
Atoll migrant (=1) 1.60*** 1.71%*
(0.22) (0.23)
Constant 2.39%** 2.66%** 1.48*** 1.85*
(0.84) (0.44) (0.47) (0.80)
Socioeconomics yes yes yes yes
Observations 437 437 437 437
Adjusted Rsquared 0.02 0.03 0.11 0.12

Note: Table A.15presents coefficients from ordinary least square estimations, whedepbadent variable
is the degre¢o which respondents stated that the information should be ignor&blbynon Islandertke

themsel ves.
stating

t hat

The

al | atol |l s

o ut c onoénfornationisizobld ke igmosda ¢ etfse iBfornfiatiom
ar d (4pcortral forrepporsdénts'iaged

gender, years of education, and household income per pé&stmates are obtained from multiple least
square regressionstirobust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A16 Determinants of ignoring information on noreroding atolls in the Solomon Islands
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(binary outcome)

(1) 2 (3) (4)
VARIABLES Ignorenont Ignore non Ignore non Ignore non
eroding atolls eroding atolls eroding atolls eroding atolls
(=1) (=1) (=1) (=1)
Climate change beliefs
CC will get worse (15) 0.13 0.08
(0.10) (0.11)
Importance of CC (1L0) 0.00 0.02
(0.03) (0.03)
Conspiracy (=1) 0.23 0.27
(0.28) (0.30)
Information sources
Media (PCA) -0.02 -0.02
(0.03) (0.03)
Social network (PCRA -0.03 -0.01
(0.05) (0.05)
Exposure
Atoll residentg=1) 0.14 0.07
(0.23) (0.26)
Atoll migrant (=1) 0.98*** 0.94x+*
(0.22) (0.22)

0

i
be

ignored.



Constant 0.18 0.77** 0.48 0.02

(0.60) (0.33) (0.40) (0.63)
Socioeconomics yes yes yes yes
Observations 437 437 437 437
Pseudo Rsquared 0.02 0.02 0.07 0.07

Notes:Table A.16 presents coefficient estimates from linear probability models of the outcome variable that
equals 0 if respondents stated that no information should be ignored and 1 if they stated that the information
that not all atoll islands will erode should lmmored. All regression (1) (4) control for respondents' age,
gender, years of education, and household income per person. Robust standard errors are ipresented
parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A17 Determinants of ignoring information on noreroding atolls in the Solomon Islands

(binary outcome using strict classification)

1) ) ®3) 4)
VARIABLES Ignore non  Ignore noA  Ignore non  Ignorenornt
eroding eroding eroding eroding
atolls (=1) atolls (=1) atolls (=1) atolls (=1)
Climate change beliefs
CC will get worse (35) -0.04 -0.22**
(0.10) (0.11)
Importance of CC (410) 0.03 0.03
(0.03) (0.03)
Conspiracy (=1) -0.03 -0.06
(0.25) (0.26)
Information sources
Media (PCA) 0.01 0.02
(0.03) (0.03)
Social network (PCRA -0.06 -0.12**
(0.04) (0.05)
Exposure
Atoll residentg=1) 0.92%** 1.22%**
(0.23) (0.26)
Atoll migrant (=1) 0.87*** 0.99***
(0.18) (0.19)
Constant -0.06 -0.03 -0.91 %+ -0.42
(0.56) (0.32) (0.35) (0.59)
Socioeconomics yes yes yes yes
Observations 437 437 437 437
Pseudo Rsquared 0.02 0.02 0.06 0.08

Notes:Table A.17presents coefficient estimates from linear probability models of the outcome variable that
equals O if respondents stated that no information should be ignored and 1 if they stated that the information
that not all atoll islands will erode should be igribt®y selecting values 3, 4, or 5 on the ignore scale. All
regression (1Y (4) control for respondents' age, gender, years of education, and household income per
person. Robust standard errors are preséntpdrentheses: *** p<0.01, ** p<0.05, * p<0.1.
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A.2.3 Study 3: Bangladesh

A.2.3.1Reasons

Fig. A.7 Reasons stated for (not) ignoring information in Bangladesh

A Reasons for ignoring information B Reasons for not ignoring any information

Both are
equally
important -1
and
relevant

Does not
depict the |
truth

Gut _|
decision

Based on
bad science

Contradicts
my beliefs

Both are equally I couldn't
unimportant decide 1
Not '
trustworth | -*-Ignore erosion irrelevant

-*- [gnore accretion

T
0 1 2 8 4 5 6 7 8 9 1

Notes:Fig. A.7 shows the reasons stated by respondents in Bangladesh for why the information should or
should not be ignored. Pdrf presents average values and 95% confidence intervals for respondents stating
that the erosion information or the accretion information should be ignored. PaheWB respondents' main
reasons for stating that no information should be ignored.

A.2.3.2Empirical models & robustness checks

Table A18 Determinants of ignoring erosion information in Bangladesh (OLS)

@ @) ©) “
VARIABLES Ignore Ignore Ignore Ignore
erosion (=1) erosion (=1) erosion (=1) erosion (=1)

Climate change beliefs

CC will get worse (45) -0.09* -0.09*
(0.05) (0.05)
Conspiracy (15) -0.01 -0.01
(0.05) (0.05)
Knowledge (610) 0.03** 0.03***
(0.01) (0.01)
Having to relocate (@0) 0.00 0.00
(0.01) (0.01)
Information sources
Media (PCA) -0.01 -0.01
(0.03) (0.04)
Social network (PCHA 0.02 0.03
(0.02) (0.02)
Exposure
Distance to urban center (10km’ 0.02 0.02
(0.02) (0.02)
Land lost (=1) 0.00 0.04
(0.07) (0.07)
Rebuild (=1) 0.06 0.04
(0.07) (0.07)
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Constant 0.75** 0.50*** 0.42** 0.68***

(0.24) (0.15) (0.17) (0.24)
Socioeconomics yes yes yes yes
Observations 177 177 177 177
Pseudo Rsquared 0.09 0.02 0.02 0.08

Note: Table A18 presents coefficients from ordinary least square estimations, whedepbadent variable

equals 1 if respondents stated that the erosion information should be ignored by Bangladeshis like themselves
and 0 if no information should be ignored. All regress{1)i (4) control for respondents' age, gender, years

of education, and household income per perEstimates are obtained from multiple least square regressions
with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A19 Determinants of ignoring erosion information in Bangladesh (Probit)

1) @) ®3) 4
VARIABLES Ignore Ignore Ignore Ignore
erosion (=1) erosion (=1) erosion (=1) erosion (=1)

Climate change beliefs

CC will getworse (15) -0.29* -0.29*
(0.16) (0.15)
Conspiracy (15) -0.00 0.01
(0.16) (0.16)
Knowledge (610) 0.10%** 0.17%**
(0.04) (0.04)
Having to relocate (10) 0.02 0.01
(0.03) (0.03)
Information sources
Media (PCA) -0.05 -0.06
(0.10) (0.11)
Social network (PCRA 0.07 0.10
(0.07) (0.08)
Exposure
Distance to urban center (10km 0.08 0.05
(0.08) (0.09)
Land lost (=1) -0.02 0.11
(0.23) (0.24)
Rebuild (=1) 0.24 0.15
(0.23) (0.23)
Constant 0.98 0.23 0.03 0.71
(0.85) (0.54) (0.58) (0.84)
Socioeconomics yes yes yes yes
Observations 177 177 177 177
Pseudo Rsquared 0.12 0.05 0.06 0.14

Notes:Table A.19presents coefficient estimates from linear probability models of the outcome variable that
equals 1 if respondents stated that the erosion information should be ignored by Bangladeshis like themselves
and 0 if no information should be ignored. All regiesq1)i (4) control for respondents' age, gender, years

of education, and household income per person. Robust standard errors are pregemtedtheses: ***

p<0.01, ** p<0.05, * p<0.1.

Table A20 Determinants of thestrength of ignoring erosion information in Bangladesh (OLS)

@ ) ®3) 4
VARIABLES Ignore Ignore Ignore Ignore
erosion (85) erosion (85) erosion (B5) erosion (65)

Climate change beliefs

CC will get worse (35) -0.12 -0.14
(0.13) (0.13)
Conspiracy (15) 0.18 0.15
(0.15) (0.16)
Knowledge (610) 0.10%** 0.09**
(0.04) (0.04)
Having to relocate (10) -0.00 -0.01
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Note: Table A.20presents coefficients from ordinary least square estimations, whedegbhadent variable

is the degredo which respondents stated that the information should be ignoreBabgladeshidike
themsel ves. The out c o meinfornaationshduld e igneretlg & sthe fBrosim

c ompi @dtcentrol foriregpondents'dage) gerder)
years of education, and household income per peistmates are obtained from multiple least square

informati on

Information sources
Media (PCA)

Social network (PCA

Exposure
Distance to urban center (10km’

Land lost (=1)

Rebuild (=1)

Constant

Socioeconomics
Observations
Adjusted Rsquared

(0.03)

0.96
(0.74)

yes
177
0.06

-0.03
(0.13)
-0.13*
(0.07)

1.00*
(0.51)

yes
177
0.02

0.12
(0.08)
0.12
(0.23)
0.17
(0.21)

0.55
(0.59)

yes
177
0.02

(0.03)

-0.00
(0.13)
-0.09
(0.07)

0.07
(0.08)
0.27
(0.22)
0.09
(0.21)

0.84
(0.76)

yes
177
0.05

shoul d

be

regression with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Note: Table A.21presents coefficients from ordinary least square estimations, whedegbadent variable

Table A21 Determinants of ignoring the accretion information in Banglades (OLS)

1)

)

@)

(4)

VARIABLES Ignore Ignore Ignore Ignore
accretion accretion accretion accretion
(=1 (=1 (=1) 1)
Climate change beliefs
CC will get worse (45) -0.12%** -0.11**
(0.05) (0.04)
Conspiracy (15) -0.01 -0.00
(0.04) (0.04)
Knowledge (610) 0.02* 0.01
(0.01) (0.01)
Having to relocate (A0) 0.01 0.01
(0.01) (0.01)
Information sources
Media (PCA) -0.03 -0.03
(0.03) (0.03)
Social network (PCA -0.02 -0.01
(0.02) (0.02)
Exposure
Distance to urban center (10km’ -0.01 -0.02
(0.03) (0.03)
Land lost (=1) -0.12* -0.11
(0.07) (0.08)
Rebuild (=1) 0.20%*** 0.18**
(0.07) (0.07)
Constant 1.01%** 0.63*** 0.61*** 0.95***
(0.23) (0.15) (0.16) (0.24)
Socioeconomics yes yes yes yes
Observations 183 183 183 183
Adjusted Rsquared 0.08 0.06 0.09 0.11

0

fi
regression

equals 1 if respondents stated that the accretion information should be ignored by Bangladeshis like

themselves and 0 if no information should be ignored. All regressioin (@) control for respondents' age,
gender, years of education, and householdnreceer personEstimates are obtained from multiple least
square regressions with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.
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Table A22 Determinants of ignoring accretion information iBangladesh (Probit)

1) ) @) (4)

VARIABLES Ignore Ignore Ignore Ignore
accretion accretion accretion accretion
1) (=1) (=1) =1)
Climate change beliefs
CC will get worse (25) -0.39%** -0.37**
(0.14) (0.14)
Conspiracy (15) -0.02 -0.04
(0.13) (0.13)
Knowledge (610) 0.06* 0.04
(0.03) (0.04)
Having to relocate (10) 0.03 0.05
(0.03) (0.03)
Information sources
Media (PCA) -0.10 -0.10
(0.09) (0.09)
Social network (PCRA -0.07 -0.06
(0.07) (0.07)
Exposure
Distance to urban center (10km’ -0.02 -0.05
(0.08) (0.09)
Land lost (=1) -0.41 -0.40
(0.25) (0.27)
Rebuild (=1) 0.66*** 0.65**
(0.24) (0.25)
Constant 1.92* 0.69 0.63 1.77*
(0.77) (0.51) (0.58) (0.82)
Socioeconomics yes yes yes yes
Observations 183 183 183 183
Pseudo Rsquared 0.11 0.08 0.11 0.16

Notes:Table A.22presents coefficient estimates from linear probability models of the outcome variable that
equals 1 if respondents stated that the accretion information should be ignored by Bangladeshis like
themselves and 0 if no information should be ignored. All s=jpe (1)i (4) control for respondents' age,
gender, years of education, and household income per person. Robust standard errors are ipresented
parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A23 Determinants of the stregth of ignoring the accretion information in Bangladesh

(OLS)
) ) ®3) 4)
VARIABLES Ignore Ignore Ignore Ignore
accretion accretion accretion accretion
(0-5) (0-5) (0-5) (0-5)
Climate change beliefs
CC will get worse (35) -0.26 -0.22
(0.16) (0.16)
Conspiracy (15) 0.17 0.14
(0.17) (0.18)
Knowledge (0610) 0.04 0.02
(0.04) (0.04)
Having to relocate (A0) 0.01 0.02
(0.04) (0.04)
Information sources
Media (PCA) -0.03 -0.03
(0.12) (0.11)
Social network (PCRA -0.25%** -0.22%**
(0.08) (0.08)
Exposure
Distance to urban center (10km’ -0.07 -0.11
(0.10) (0.10)
Land lost (=1) -0.28 -0.19
(0.28) (0.31)
Rebuild (=1) 0.65** 0.54**
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Constant

Socioeconomics
Observations
Adjusted Rsquared

(0.27) (0.27)

2.75%%* 2.15%%* 2.17%% 2.64%%

(0.81) (0.51) (0.58) (0.84)
yes yes yes yes
183 183 183 183
0.05 0.09 0.07 0.10

Note: Table A.23presents coefficients from ordinary least square estimations, whedepbadent variable
is the degredo which respondents stated that the information should be ignoreBabgladeshidike

t hemsel ves. The

information

shoul d

o0 ut c o noeinfoumationsiohld lee ignosad g e ghe &ccradion 0
be compi @)cenitrol forirespoodents'dage) gerdder)

years of education, and household income per peistmates are obtained from multiple least square
regressns with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

A.2.4 Study 4: Vietnam

A.2.4.1Reasons

Fig. A.8 Reasons stated for (not) ignoring information in Vietnam

A Reasons for ignoring information

Does not

B Reasons for not ignoring any information

depict the
truth
Gut _|
decision
Based on
bad science
Contradicts
my beliefs
Both are equally
Not unimportant .
trustworth | ~-Ignore SLR and | couldn’t
-*-Ignore subsidence irrelevant decide
T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 1

fi
regression

Notes: Fig. A.8 shows the reasons stated by respondents in Vietnam for why the information should or should
not be ignored. Panel A presents average values and 95% confidence intervals for respondents stating that the
SLR information or the land subsidenicdormation should be ignored. PanelsBows respondents' main

reasons for stating that no information should be ignored.

A.2.4.2Empirical evidence & robustness checks

Table A24 Determinants of ignoring SLR risks in Vietham (OLS)

) @ ©) 4
VARIABLES Ignore SLR Ignore SLR  Ignore SLR Ignore SLR
risks (=1) risks (=1) risks (=1) risks (=1)
Climate change beliefs
CC will get worse (45) -0.01 0.01
(0.01) (0.02)
Conspiracy (15) -0.01 -0.01
(0.02) (0.02)
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Knowledge (010) 0.01** 0.01*

(0.01) (0.01)
Having to relocate (10) -0.00 -0.00
(0.00) (0.00)
Information sources
Media (PCA) 0.04x** 0.04***
(0.01) (0.01)
Social network (PCRA -0.02%** -0.03***
(0.01) (0.01)
Exposure
Distance to urban center (10km -0.00 -0.00
(0.01) (0.01)
Land lost (=1) 0.01 0.01
(0.04) (0.04)
Rebuild (=1) -0.05** -0.02
(0.02) (0.03)
Constant 0.15 0.15* 0.17** 0.09
(0.10) (0.08) (0.08) (0.11)
Socioeconomics yes yes yes yes
Observations 350 350 350 350
Adjusted Rsquared 0.01 0.05 0.00 0.04

Note: Table A.24 presents coefficients from ordinary least square estimations, wheepémelent variable

equals 1 if respondents stated that the SLR risk information should be ignored by Vietnamese like themselves
and 0 if no information should be ignored! Pegression (1) (4) control for respondents' age, gender, years

of education, and household income per perEstimates are obtained from multiple least square regressions
with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A25 Determinants of ignoring SLR risks in Vietnam (Probit)

@ @) ®3) 4
VARIABLES Ignore SLR  Ignore SLR  Ignore SLR  Ignore SLR
risks (=1) risks (=1) risks (=1) risks (=1)

Climate change beliefs

CC will getworse (15) -0.08 0.18
(0.12) (0.15)
Conspiracy (15) -
Knowledge (610) 0.09** 0.08*
(0.04) (0.05)
Having to relocate (A0) -0.04 -0.02
(0.03) (0.03)
Information sources
Media (PCA) 0.30*** 0.29%*
(0.10) (0.10)
Social network (PCRA -0.18*** -0.21%**
(0.06) (0.08)
Exposure
Distance to urban center (10km’ -0.03 -0.00
(0.04) (0.05)
Land lost (=1) 0.06 0.03
(0.33) (0.33)
Rebuild (=1) -0.48 -0.24
(0.32) (0.33)
Constant -0.82 -0.95* -0.75 -2.00**
(0.74) (0.54) (0.54) (0.97)
Socioeconomics yes yes yes yes
Observations 329 350 350 350
Adjusted Rsquared 0.06 0.12 0.04 0.15

Notes: Table A.25 presents coefficient estimates from linear probability models of the outcome variable that
equals 1 if respondents stated that the SLR risk information should be ignored by Vietnamese like themselves
and 0 if no information should be igma. All regression (1) (4) control for respondents' age, gender, years

of education, and household income per person. Robust standard errors are pregemtedtheses: ***

p<0.01, ** p<0.05, * p<0.1.
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In Table A.25 column 1, the belief idimate change conspiracy theories is omitted,

because there is no variation. All respondents who state that the SLR risk information

should be ignored do not believe in any climate change conspiracy theory, that is all 26

respondents selected a value afrithe 5point Likert scale. Therefore, we exclude the

climate change conspiracy variable in the final model in column 4.

Table A26 Determinants of the strength of ignoring SLR risk information in Vietnam (OLS)

Note: Table A.26 presents coefficients from ordinary least square estimations, wheepémelent variable

is the degrego which respondents stated that the information should be ignoredidigameselike
themsel ves. The out c o noeinffonmation sadultl be ignaéd g e ghe SLR disk 0
should be compi @htcentrot forirespoodents'daged gerder)
years of education, and household income per peEstimates are obtained from multiple least square

informati on

) 2 ®3) 4
VARIABLES Ignore SLR Ignore SLR  Ignore SLR Ignore SLR
risks (B5) risks (B5) risks (B5) risks (G5)
Climate change beliefs
CC will get worse (45) 0.01 0.04
(0.02) (0.03)
Conspiracy (15) -0.03 -0.04
(0.03) (0.04)
Knowledge (610) 0.01 0.01
(0.01) (0.01)
Having to relocate (A0) -0.00 0.00
(0.01) (0.01)
Information sources
Media (PCA) 0.06** 0.05*
(0.03) (0.03)
Social network (PCRA -0.03** -0.03**
(0.01) (0.01)
Exposure
Distance to urban center (10km’ 0.00 0.01
(0.01) (0.01)
Land lost (=1) -0.03 -0.03
(0.05) (0.05)
Rebuild (=1) -0.09%*** -0.05
(0.03) (0.04)
Constant 0.26 0.29* 0.30* 0.13
(0.20) (0.17) (0.18) (0.22)
Socioeconomics yes yes yes yes
Observations 350 350 350 350
Adjusted Rsquared -0.01 0.02 -0.00 0.01

regressions with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.
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Table A27 Determinants of ignoring land subsidence risks in Vietham (OLS)

1)

@)

®3)

(4)

VARIABLES Ignoreland  Ignore land Ignore land  Ignore land
subsidence subsidence subsidence subsidence

1) 1) =1) =1)

Climate change beliefs

CC will get worse (45) -0.02 -0.02
(0.02) (0.02)

Conspiracy (15) -0.02 -0.03
(0.01) (0.02)

Knowledge (610) 0.00 -0.00
(0.00) (0.00)

Having to relocate (A0) -0.00 -0.01
(0.00) (0.00)

Information sources

Media (PCA) 0.00 0.01

fi
regression



(0.01) (0.01)

Social network (PCRA 0.01 0.01
(0.01) (0.01)

Exposure

Distance to urban center (10km 0.01x** 0.01%**
(0.00) (0.00)

Land lost (=1) 0.07 0.08
(0.05) (0.05)

Rebuild (=1) 0.05* 0.07**
(0.03) (0.03)
Constant 0.29%** 0.20*** 0.14** 0.29%*
(0.10) (0.06) (0.06) (0.09)

Socioeconomics yes yes yes yes

Observations 340 340 340 340
Adjusted Rsquared 0.02 0.02 0.06 0.06

Note: Table A.27 presents coefficients from ordinary least square estimations, wheepémelent variable

equals 1 if respondents stated that the land subsidence information should be ignored by Vietnamese like
themselves and 0 if no information should be ignored. All regressioin (@) control for respondents' age,
gender, years of education, and househotdme per persorEstimates are obtained from multiple least
square regressions with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table A28 Determinants of ignoring land subsidence risks Wfietham (Probit)
(1) (2) 3) (4)

Ignoreland  Ignore land Ignore land  Ignore land
subsidence subsidence subsidence subsidence

1) (&) (&) 1)

VARIABLES

Climate change beliefs

CC will get worse (25) -0.23 -0.26
(0.15) (0.16)
Conspiracy (15) -
Knowledge (0610) 0.04 0.01
(0.05) (0.04)
Having to relocate (A0) -0.03 -0.06
(0.04) (0.05)
Information sources
Media (PCA) 0.02 0.14
(0.11) (0.13)
Social network (PCRA 0.09 0.09
(0.09) (0.09)
Exposure
Distance to urban center (10km’ 0.15%** 0.14***
(0.05) (0.04)
Land lost (=1) 0.51* 0.66**
(0.29) (0.30)
Rebuild (=1) 0.45* 0.53*
(0.26) (0.29)
Constant 0.99 0.15 -0.48 0.57
(0.78) (0.54) (0.70) (0.71)
Socioeconomics yes yes yes yes
Observations 319 340 340 340
Adjusted Rsquared 0.12 0.10 0.20 0.24

Notes: Table A.28 presents coefficient estimates from linear probability models of the outcome variable that
equals 1 if respondents stated that the land subsidence information should be ignored by Vietnamese like
themselves and 0 if no information shoble ignored. All regression (1) (4) control for respondents' age,
gender, years of education, and household income per person. Robust standard errors are ipresented
parentheses: *** p<0.01, ** p<0.05, * p<0.1.

In Table A.28 column 1, the belief in cliteachange conspiracy theories is omitted,
because there is no variation. All respondents who state that the land subsidence
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information should be ignored do not believe in any climate change conspiracy theory, that

is all 16 respondents selected a valuelofn the Spoint Likert scale. Therefore, we

exclude the climate change conspiracy variable in the final model in column 4.

Table A29 Determinants of the strength of ignoring land subsidence risks in Vietnam (OLS)

1) 2 ®3) 4)
VARIABLES Ignore SLR Ignore SLR  Ignore SLR  Ignore SLR
risks (G5) risks (G5) risks (G5) risks (G5)
Climate change beliefs
CC will get worse (45) -0.05 -0.06
(0.05) (0.04)
Conspiracy (15) -0.06* -0.10*
(0.03) (0.06)
Knowledge (610) 0.00 -0.01
(0.01) (0.01)
Having to relocate (@0) -0.01 -0.01
(0.01) (0.01)
Information sources
Media (PCA) -0.00 0.04
(0.02) (0.03)
Social network (PCA 0.02 0.01
(0.03) (0.02)
Exposure
Distance to urban center (10km’ 0.04*** 0.04***
(0.01) (0.01)
Land lost (=1) 0.29* 0.34*
(0.16) (0.17)
Rebuild (=1) 0.17* 0.22**
(0.10) (0.112)
Constant 0.84** 0.60*** 0.43*** 0.83***
(0.30) (0.19) (0.16) (0.28)
Socioeconomics yes yes yes yes
Observations 340 340 340 340
Adjusted Rsquared 0.01 0.01 0.07 0.07

Note: Table A.29 presents coefficients from ordinary least square estimations, wheepémelent variable
is the degredo which respondents stated that the information should be ignoredidigameselike
themsel ves. The
subsidence information
gender, years of education, and household income per pé&stmates are obtained from multiple least
square regressions with robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.
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A.3 Study materials

Fig. A. 9 Item measuring motivated reasoning in the U.S. survey

Philipps

Considering both videos on sea-level rise (SLR), which one (if any) do you think Americans like you should ignore?

Please indicate your opinion using the following scale

‘5" on the very left means that Americans like you should completely ignore the video suggesting that sea-level rise (SLR}) is not a
major threat to the U.S. because it does not contain any valuable information at all.

5" on the very right means that Americans like you should completely ignore the video suggesting that sea-level rise (SLR) is a
major threat to the U.S. because it does not contain any valuable information at all.

‘0" in the middle means that neither videos should be ignored.

5 2 3 2 1 0 1 2 3 4 5
[ritE dizD lgnore neither Ignore video
suggesfing SLR i
. N ™y ™y ' ' ' Y Y Y ' ' ) suggesting SLR
is not a major 9 9 . L L . . . . . . is maior threat
threat to the to the U5
us. -

Matthias Mayer, Philipps-University Marburg — 2020
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B. Chapter 3: Supplementargnaterial

The supplementary materidtsr chapter 3are organized as follows: Secti&i provides
summary statistics, balancing across groups and information on affectedness across
groups. SectiorB2 shows how respondents perceive past and future climate change
impacts and their recommendation on how best to adapt to risidgveta Sectin B3
provides the complete regression tables behind the graphical visualizations, model
extensions, and robustness checks. In secBdn the reader can find additional
information on migration aspirations and a descriptive analysis of the financi#lilfgasi

to act on these aspirations.

B.1 Summary statistics, descriptive results, affectedness, and balancing across

groups

Supplementaryfable B.1gives an overview of the different outcome variables and non
standardized independent variables used in the sisglyesented in the main manuscript.
Table B.2shows the selfeported damages by hazards and perceived risks of SLR across
the three groups, whil@able B3 shows the balancing of socioeconomic variables
between the groups.

Table B1 Summary statistics

Panel A: Outcomes N Mean SD Min Max
Preferences

Staircase Risk: Bangladesh 247 24.18 12.67 1 32
Investment Task: Vietham 377 10,068.97 7,63534 O 20000
Place identity (6, 30) 624 26.46 3.99 8 30
Placedependence (6, 30) 624 22.56 4.46 7 30
Migration Aspirations

No aspiration (=1) 623 0.38 0.49 0 1
Low-income destination (=1) 623 0.04 0.20 0 1
Mediumrincome destination (=1) 623 0.16 0.36 0 1
High-income destination (=1) 623 0.42 0.49 0 1
Migration likelihood (very unlikely) 385 0.71 0.45 0 1
Migration likelihood (neither unlikely nor 385 0.22 0.42 0 1
likely)

Migration likelihood (very likely) 385 0.06 0.25 0 1
Panel B: Explanatory variables

Affectedness

Number ofdroughts, floods & storms in the 624 2.73 3.44 0 40
last 5 years

Damages & perceived threat

Number of times rebuild house 624 0.88 2.28 0 15
Rebuild days 624 11.39 43.66 0 730
Rebuild costs (PPP adjusted) 617 1,464.70 4,623.37 O 43085
Relocation due to floods or land erosion it 624 0.38 0.48 0 1
the past 10 years (=1)

Having lost land (=1) 624 0.22 0.41 0 1
Perceived threat of SLR for livelihoods 624 7.37 3.01 0 10
Perceived threat of SLR for relocation 624 3.67 3.50 0 10
Perceived intensity of future SLR impacts 624 3.84 1.05 1 5
Socieeconomics

Female(=1) 624 0.55 0.50 0 1
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Age 624 40.79 14.25 18 92

Education (years) 624 6.83 4.43 0 18
Household size 624 4.42 1.64 1 12
Married (=1) 624 0.79 0.41 0 1
Valueassets (PPP adjusted) 613 39,159.81 96,312.16 0 1470736

Monthly household income (PPP adjustec 622 1,224.85 2,945.04 O 53856
Notes: All cost, income and asset value data has been PPP adjusted using conversion factors from the time of
datacollection.

Table B2 Affectedness across selported hazards

(1) (2) 3)
None lor2 3 or more T-test differences
VARIABLES Mean/SD Mean/SD Mean/SD D)-(2) (D)-(3)
House: Rebuild frequency duedisasters 0.61 1.00 0.90 -0.40* -0.29
[1.62] [2.49] [2.31]
House: Rebuild days after disaster 8.03 12.80 12.53 -4.77 -4.50
[32.89] [33.88] [56.15]
House: Rebuild costs after disaster 786.20 2250.52 1267.54 -1464.33*** -481.34
[2752.03] [6297.64] [3827.87]
Relocate due to disaster (=1) 0.27 0.50 0.57 -0.23** -0.31%*
[0.44] [0.50] [0.50]
Lost land to erosion (=1) 0.23 0.19 0.24 0.03 -0.01
[0.42] [0.40] [0.43]
Perceived threat to livelihoods due to 6.51 6.95 8.33 -0.44 -1.83***
disasters
[3.42] [2.90] [2.49]
Perceived relocation risk due to disaster  2.71 3.55 4.47 -0.84** -1.76%*
[3.19] [3.50] [3.53]
Future perception of SLR impacts 3.72 3.73 4.02 -0.01 -0.30%**
[1.04] [1.07] [1.03]
Observations 171 211 242
F-test of joint significance (Btat) 4.70%** 11.74%*
F-test, number of observations 377 410

Notes: *** p<0.01, ** p<0.05, * p<0.1

Table B3 Balancing across seiffeported hazards

(1) (2) (3)

None lor2 3 or more T-test differences

VARIABLES Mean/SD  Mean/SD  Mean/SD (D-(2) (D)-(3)

Female 0.50 0.57 0.57 -0.07 -0.06
[0.50] [0.50] [0.50]

Age(years) 40.49 40.32 41.41 0.17 -0.92
[14.00] [14.71] [14.05]

Education(years) 6.91 6.35 7.21 0.57 -0.29
[4.56] [4.37] [4.37]

Household size 4.50 4.61 4.19 -0.11 0.31*
[1.75] [1.52] [1.65]

Married 0.83 0.76 0.79 0.07* 0.05
[0.38] [0.43] [0.41]

Monthly HH income(PPP) 931.95 1267.36 1394.24 -335.41 -462.29%*

[1100.61] [4217.79] [2435.56]
Value assets (PPP) 38572.65 39406.14 39353.68 -833.49 -781.03
[68212.22] [125875.66] [83190.64]

Observations 171 206 242

F-test (Fstat) 1.17 2.33*

F-test (obs) 371 405

Notes: *** p<0.01, ** p<0.05, * p<0.1
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Table B4 Determinants of number of selfeported hazards

@

VARIABLES Number of reported hazarc
Female 0.18
(0.30)
Age(years) 0.01
(0.01)
Education (years) -0.01
(0.03)
Household size -0.24
(0.36)
Married -0.04
(0.08)
Monthly HH income (PPP 0.48***
(0.12)
Value assets (PPP) 0.02
(0.07)
Constant -0.54
(1.02)
Observations 611
Adjusted Rsquared 0.01

Notes: *** p<0.01, ** p<0.05, * p<0.1

B.2 Impact andrisk appraisal of SLR hazards and adaptation strategies

We find evidence that respondents are indeed highly aware dévatarise impacts

(higher, salinization and erosion) and that these will become worse in the future (paired T

test n= 624, diff. (pasfuture)=-.21,p = .00, seeFig. B.1A). Respondents in Bangladesh

perceive SLR impacts as less likely to happen compared to respondents in Vietnam
(MannWhitney U-Test,z = -11.17,p = .00). On average, respondents in Bangladesh and
Vietnam perceive thafloods and erosion will be a severe threat to their livelihoods
(Mearsangliadest= 7.01+2.80, Mealnam= 7.60£3.12). 11% (i 70) of respondents already
believe it is Aabsolutely certaind that th
place beause of these impacts.

We derive adaptation responses from a hypothetical scenario offadiM@1 cm) rise in
sealevel within the next five years{g. B.1B). We explicitly asked respondents what they
would recommend to others not what they would ltmtselves. This allows us to avoid
biases related to seléported behavioral intentions and enables respondents to express
their preferences for different adaptation measures without being affected by their personal
(lack of) capacities. In line with othstudies, we find that most people would recommend
in-situ adaptation to SLR despite respondents being aware of the potential impacts and
risks. Mobility is predominantly seen as a last resort if all other adaptation measures fail.
Overall, there seems toe a strong preference for known collectivesitu adaptation
measures, the majority with 66% £11) recommends these measures, ranging between
50% in Bangladesh and 76% in Vietnam. The most preferrsduradaptation measures

are by far seavalls, named by 69% of respondents, followed by planting mangroves
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(50%), moving within the community boundaries (32%) and beach nourishment measures
that try to counteract erosion (24%). The second most mentioned strategy with 24% of
respondents is a combinatiohboth insitu adaptation as long as possible before moving
away. Given that SLR impacts accumulate slowly over the years, these measures might be
perceived as sufficient for now, leading people to overestimate their efficacy in dealing
with them. Only 46 of respondents see migration as the only option to adapt and 6% of

respondents would not know what to do at all.

Fig. B.1 Perceived climate impacts and recommended adaptation actions

a Past and future perception of SLR impacts

5 A // \-\ q I > GEP
4 / \ Y. N < n\’ P /
24 Y LY ST \«Tr"
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83 Y S < I‘/ N/ \)
@ \ f 3 W [
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Bangladesh Vietnam
3 Past
= Future

b Recommended adaptation measures
Bangladesh ‘ 50 l 34 | 10 ]6

Vietnam‘ 76 ‘ 18 @3

0% 20% 40% 60% 80% 100%

percent

=3 Don't know =2 Adaptation in-situ
Out-migration In-situ & migration
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shows the results from an opended question where respondents could give multiple answers based on
which respondents were classified into four distinct categor
(i) only in-situ adaptation measures; (iii) only eutgration and (iv) a combination of-gitu adaptation and
out-migration. We asked respondentsavthey would recommend to people living in lbying coastal areas

or atolls to do to prepare themsel ves. iSuppose sea | evel
years. This would mean that waves become much stronger, more land will betleststa, and saltwater
wi || come further into the |l and on high tides. o

B.3 Additional analysis and robustness checks

B.3.1 Migration likelihood in the next three years

We study migration in a sample where people are (i) highly affected by hazards related to

rising sealevels and (ii) many desire to move internationally but have low ability to act on

these aspirations potentially worsened by climate hazards. Overall, 71% of respondents

with an aspiration as=s2a4),svhild only 6% aesophisticer y unl i kel
(n=25) to move abroad. The other 22%—18 6 ) perceive their chances as
l i kelydo nor fAvery wunlikelyo. I ndeed, when predic
number of reported climate hazards are associated with a lower dib@lito act on

aspirations to move abroad within the next three yeard~{geB.2. In the Supplementary
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SectionB.4, we further i nvestigated respondent 6s

aspirations. This descriptive analysis revealed that only theg®mdents who assessed
their |l i kelihood as fAvery I|likelyodo coul d

Australia, Thailand) given their financial ability.

Thus, while climate hazards are associated with aspiring to move abroad, they are
negativey correlated with the likelihood to act on these aspirations. This could be in line
with our proposed conceptual model where people are more likely to form aspirations
beyond their capacities (highcome destinations) with increasing hazards neglectsgy le
attractive alternatives, which may ultimately result in more people staying in hazardous

environments.

Fig. B.2 Predicted migration likelihood in the next three years

Very unlikely

[
1or2
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3 or more — 0.

Neither likely nor unlikely

[
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3 or more - ‘D-‘Og

-

Very-likely
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o bk 0
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Effect size in pp relative to no hazards

Notes: Predicted estimates from an ordered logistic seme of reported hazards on the likelihood to act on

their migration aspirations within the next three years. In all models we include village fixed effects and

control for socieeconomics and damageRobust standard errors in parentheses:p&9.01, ** p<0.05, *

p<0.1
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B.3.2 Robustness checks of main results

In the following we provide the full regression outputs underlying the results presented in
the figures showing estimates for all control variabl€ab{e B.5& Table B.§. In
addition, we proide several robustness checks that raise our confidence regarding the

findings shown in the main manuscript:

1 Country specific analysis yield similar results, even when controlling for

interviewer fixed effectsTable B.7to Table B.9

1 Binary specificationof risk aversion due to clustering at the extremes yields

similar results in Bangladeshdble B.12

1 Results for place attachment are robust when accounting for the correlation

between both place attachment dimensions using SURE mddéls B8.12

1 Results on risk attitudes and place attachment are robust when using tobit models
to account for censoring of the dat@able B.1) and the count structure of the
data Table B.12

1 Results are also robust when using a binary explanatory variable of deporte
hazardsTable B.13or aggregate measurdaple B.14 and when excluding
respondents who moved recently to the village where we interviewed them, as

these might have had less time to experience hazards at thisTlbteg.15.

Table B5 Full regression output for preferences-{g. 3.3A)
(RN 3 4 ®) (6)
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VARIABLES Risk (zscore) Identity (zscore) Dependance (gcore)
Hazards: 1 or 2 0.14 0.20* 0.22* 0.19* 0.30*** 0.26**
(0.11) (0.11) (0.11) (0.11) (0.10) (0.10)
Hazards: 3 or more 0.17* 0.23** 0.31%* (0.29%** 0.05 0.06
(0.10) (0.10) (0.11) (0.11) (0.10) (0.11)
Socioeconomics
Female (=1) 0.12 -0.12 -0.04
(0.08) (0.09) (0.09)
Age (years) 0.01* 0.01 0.01%**
(0.00) (0.00) (0.00)
Married (=1) -0.09 -0.10 0.25**
(0.10) (0.11) (0.12)
Education -0.00 0.01 -0.01
(0.01) (0.01) (0.01)
Household size -0.07 0.05 -0.03
(0.05) (0.05) (0.05)
HH monthly income (log+1) 0.01 -0.01 -0.02
(0.03) (0.03) (0.03)
HH asset value (log+1) -0.01 0.03 0.05*
(0.03) (0.02) (0.03)
Damages by hazards
Land lost erosion (=1) -0.07 0.04 -0.15
(0.112) (0.10) (0.12)
House rebuild index (PCA) - 0.01 0.00
0.06**
(0.03) (0.03) (0.03)
Constant 0.28 044 -0.15 -0.58 -0.02 -0.31
(0.18) (0.38) (0.13) (0.44) (0.16) (0.42)



Village FE
Observations

Adjusted / PseudoRquared 0.09

F-test:Socioceconomics
F-test: Damages

Y Y Y

624 605 624
0.10 0.02
0.09
0.05

Y
605
0.01
0.22
0.85

Y Y
624 605
0.02 0.06

0.00
0.43

Notes: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1

Table B6 Multinomial logit with no aspiration as the reference group (Fig.3B)

1) 2 (©)] 4
VARIABLES No aspiration Low income Medium High income
(refrerence income
group)
Hazards: 1 or 2 1.26** 0.92** 0.37
(0.60) (0.43) (0.29)
Hazards: 3 or more 0.71 1.68*** 0.98***
(0.67) (0.46) (0.29)
Sociceconomics
Female (=1) 1.10*% 0.30 0.27
(0.64) (0.37) (0.22)
Age (years) -0.01 -0.02 -0.02*
(0.02) (0.02) (0.01)
Married (=1) -0.68 -0.64 0.11
(0.78) (0.48) (0.27)
Education 0.01 -0.05 0.08**
(0.07) (0.05) (0.03)
Household size -0.11 -0.25** -0.05
(0.14) (0.12) (0.09)
HH monthly income (log+1 0.61** 0.51%** 0.50***
(0.28) (0.18) (0.17)
HH asset value (log+1) 0.25 -0.09 0.11
(0.19) (0.12) (0.09)
Damages by hazards
Land lost erosion (=1) -0.08 0.43 -0.23
(0.66) (0.44) (0.32)
House rebuild index (PCA) -0.16 -0.10 0.03
(0.17) (0.12) (0.08)
Constant -5.14** 1.11 -2.38*
(2.33) (1.57) (1.36)
Village FE Y Y Y
Observations 605 605 605 605
Pseudesquared 0.33 0.33 0.33 0.33
Notes: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1
Table B7 Additional regressionsrisk preferences
Pooled BD VN
Risk (zscore) Staircase  Amount
(1-32) invested
VARIABLES (1) 2) (3) (4) (5)
Hazards: 1 or 2 0.14 0.21** 0.27* | 3.94* -2,155.62
(0.11) (0.11) (0.12) | (2.19) (1,361.03)
Hazards: 3 or more 0.17* 0.24* 0.45** | 4.45*  -4,49]1.38*+*
(0.10) (0.10) (0.12) | (2.26) (1,403.17)
Sociceconomics
Female (=1) 0.14 0.10 0.10 -1,350.23
(0.09) (0.09) | (2.11) (852.59)
Age (3%140) 0.17 0.21* 0.95 -2,933.32**
(0.12) (0.11) | (2.15) (1,324.71)
Age (4150) 0.14 0.15 1.45 -2,115.27
(0.13) (0.13) | (2.65) (1,473.77)
Age (5160) 0.46***  0.47** 3.39  -4,944.02%*
(0.15) (0.15) | (3.63) (1,548.15)
Age (>60) 0.27* 0.22 -1.72 -2,905.73*
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(0.16) (0.16) (6.38) (1,599.38)
Married (=1) -0.11 -0.16 -1.40 1,155.00

(0.10) (0.11) (2.46) (1,062.52)
Education -0.00 -0.01 -0.07 15.37

(0.01) (0.01) (0.22) (122.39)
Household size -0.02 -0.01 -0.83 -468.38

(0.03) (0.03) (0.51) (294.55)
HH monthly income -0.07 -0.02 0.44 650.07
(log+1)

(0.05) (0.05) (0.83) (698.62)
HH asset value (log+1) 0.01 0.02 0.15 -195.73

(0.03) (0.03) (0.54) (265.47)
Damages extremes
Land lost erosion (=1) -0.07 -0.06 -2.63 -1,060.43

(0.11) (0.11) (1.90) (1,250.94)
House rebuild index -0.06** -0.06** | -1.09* 395.95
(PCA)

(0.03) (0.03) (0.61) (341.25)
Constant 0.28 0.62* -0.16 | 21.00*** 14,905.82***

(0.18) (0.36) (0.42) (7.93) (4,760.43)

Village FE Y Y Y Y Y
Interviewer FE N N Y Y Y
Observations 624 605 604 247 357
Adjusted Rsquared 0.09 0.10 0.14 0.05 0.08

Notes: Robust standard errors in parenthesesp%®.01, ** p<0.05, * p<0.1
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Table B8 Additional regressionsplace identity (zscore)

Pooled Bangladest Vietnam
VARIABLES 1) (2 (3) (4) (5)
Hazards: 1 or 2 0.22**  0.20* 0.12 0.00 0.45*
(0.11) (0.11) (0.12) (0.13) (0.17)
Hazards: 3 or more 0.31%* (.29 0.19 -0.04 0.60***
(0.11) (0.11) (0.12) (0.14) (0.17)
Socioeconomics
Female (=1) -0.13 -0.08 -0.31%* 0.00
(0.09) (0.08) (0.12) (0.12)
Age (3140) 0.00 -0.02 -0.13 0.11
(0.12) (0.11) (0.15) (0.19)
Age (4150) 0.25* 0.14 0.05 0.41*
(0.12) (0.12) (0.15) (0.20)
Age (5%60) 0.05 0.04 -0.04 0.15
(0.15) (0.15) (0.17) (0.22)
Age (>60) 0.22 0.18 0.09 0.35
(0.16) (0.15) (0.24) (0.22)
Married (=1) -0.09 0.04 0.12 -0.18
(0.12) (0.12) (0.16) (0.16)
Education 0.01 -0.01 0.01 0.00
(0.01) (0.01) (0.01) (0.02)
Household size 0.04 0.04 0.00 0.09**
(0.02) (0.02) (0.03) (0.04)
HH monthly income (log+1 0.05 0.10* 0.01 0.10
(0.05) (0.05) (0.06) (0.09)
HH asset value (log+1) -0.01 0.02 -0.00 -0.03
(0.03) (0.03) (0.04) (0.06)
Damages extremes
Land lost erosion (=1) 0.05 -0.03 0.06 -0.01
(0.10)  (0.09) (0.12) (0.16)
House rebuild index (PCA) 0.00 -0.02 -0.00 0.02
(0.03) (0.03) (0.03) (0.04)
Constant -0.15 -0.45 -1.38*** 0.09 -1.17
(0.13) (0.42) (0.47) (0.48) (0.72)
Village FE Y Y Y Y Y
Interviewer FE N N Y N N
Observations 624 605 604 247 358
Adjusted Rsquared 0.02 0.02 0.19 -0.02 0.04




Notes: Robust standagtdrors in parentheses: *** p<0.01, ** p<0.05, * p<0.1

Table B9 Additional regressionsplace dependence{gcore)

Pooled Bangladest Vietnam
VARIABLES (@) (2 (3) 4 (5)
Hazards: 1 or 2 0.30*** 0.27* 0.15 0.21 0.42%**
(0.10) (0.10) (0.11) (0.14) (0.16)
Hazards: 3 or more 0.05 0.06 0.07 0.05 0.18
(0.10) (0.11) (0.12) (0.15) (0.15)
Sociceconomics
Female (=1) -0.04  -0.05 -0.05 -0.03
(0.09) (0.09) (0.13) (0.112)
Age (3140) 0.05 0.04 -0.13 0.32*
(0.12) (0.11) (0.15) (0.19)
Age (4150) 0.22 0.17 -0.03 0.52**
(0.14) (0.14) (0.17) (0.23)
Age (5160) 0.26* 0.22 0.19 0.45**
(0.15) (0.15) (0.23) (0.22)
Age (>60) 0.46** 0.37* | 0.75***  0.65***
(0.17) (0.17) (0.26) (0.23)
Married (=1) 0.29%*  0.34*** 0.13 0.33**
(0.12) (0.12) (0.18) (0.16)
Education -0.01 -0.02** -0.00 -0.02
(0.01) (0.01) (0.02) (0.02)
Household size 0.05** 0.04 -0.01 0.13%**
(0.03) (0.03) (0.03) (0.04)
HH monthly income (log+1 -0.03 0.03 -0.09 -0.01
(0.05) (0.06) (0.07) (0.08)
HH asset value (log+1) -0.01 0.00 -0.02 -0.02
(0.03) (0.03) (0.03) (0.04)
Damages extremes
Land lost erosion (=1) -0.14  -0.12 0.04 -0.31*
(0.12) (0.11) (0.15) (0.18)
House rebuild indexPCA) 0.00 -0.02 -0.00 0.02
(0.03) (0.03) (0.04) (0.03)
Constant -0.02 -0.10 -0.82* 0.72 -0.82
(0.16) (0.39) (0.48) (0.51) (0.61)
Village FE Y Y Y Y Y
Interviewer FE N N Y N N
Observations 624 605 604 247 358
Adjusted Rsquared 0.02 0.06 0.12 -0.02 0.11

Notes: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1

Table B10 SURE models place attachment

Identity Dependence
VARIABLES (1) (2)
Hazards: 1 or 2 0.20* 0.27***
(0.10) (0.10)
Hazards: 3 or more 0.29%** 0.06
(0.10) (0.10)
Socioceconomics
Female (=1) -0.13 -0.04
(0.09) (0.08)
Age (3140) 0.00 0.05
(0.12) (0.11)
Age (4150) 0.25* 0.22*
(0.13) (0.13)
Age (5160) 0.05 0.26*
(0.15) (0.15)
Age (>60) 0.22 0.46***
(0.16) (0.16)
Married (=1) -0.09 0.29%**
(0.11) (0.11)
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Education

Household size

HH monthly income (log+1

HH asset value (log+1)

Damages extremes

Land lost erosion (=1)

House rebuild index (PCA)

Constant

Observations
Adjusted Rsquared

0.01
(0.01)
0.04
(0.03)
0.05
(0.05)
-0.01
(0.03)

0.05
(0.11)
0.00
(0.03)
-0.45
(0.38)

605
0.06

-0.01
(0.01)
0.05%*
(0.03)
-0.03
(0.05)
-0.01
(0.03)

-0.14
(0.11)
0.00
(0.03)
-0.10
(0.37)

605
0.11

Notes: Standard errors rarentheses: *** p<0.01, ** p<0.05, * p<0.1

Table B11 Tobit models:accounting for censoring of measures

Risk Identity Dependence
VARIABLES (1) (2) (3)
Hazards: 1 or 2 0.31** 0.03 0.05**
(0.15) (0.03) (0.02)
Hazards: 3 or more 0.54** 0.07** 0.01
(0.16) (0.03) (0.02)
Sociceconomics
Female (=1) 0.07 -0.02 -0.01
(0.10) (0.02) (0.02)
Age (3140) 0.27* -0.00 0.01
(0.14) (0.03) (0.02)
Age (4150) 0.18 0.07** 0.04
(0.16) (0.03) (0.03)
Age (51-60) 0.53** 0.01 0.05*
(0.18) (0.04) (0.03)
Age (>60) 0.25 0.04 0.09***
(0.19) (0.04) (0.03)
Married (=1) -0.14 -0.03 0.06**
(0.12) (0.03) (0.02)
Education -0.01 0.00 -0.00
(0.01) (0.00) (0.00)
Household size -0.01 0.01 0.01*
(0.03) (0.01) (0.01)
HH monthly income (log+1 -0.01 0.01 -0.01
(0.07) (0.01) (0.01)
HH asset value (log+1) 0.02 -0.01 -0.00
(0.03) (0.01) (0.01)
Damages extremes
Land lost erosion (=1) -0.06 0.00 -0.02
(0.13) (0.02) (0.02)
House rebuild indexPCA) -0.08** 0.00 0.00
(0.04) (0.01) (0.01)
Constant 0.52 0.83*** 0.66***
(0.51) (0.11) (0.08)
Village FE Y Y Y
Interviewer FE Y N N
Observations 604 605 605
Pseudo Rsquared 0.12 0.11 -0.43

Notes: Robust standard errorigrentheses: *** p<0.01, ** p<0.05, * p<0.1
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Table B12 Accounting for count structure of measures

Bangladesh: Risk staircase Vietnam: Amount Pooled: Poisson
invested in risky
lottery
Poisson Negative  Probit Poisson Negative | Place Place
binomial binomial | identity  depen
dence
VARIABLES (1) (2) 3) (4) (5) (6) ()]
Hazards: 1 or 2 0.16* 0.18 0.12* -0.22* -0.25 0.04* 0.08**
(0.09) (0.112) (0.07) (0.13) (0.17) (0.02) (0.03)
Hazards: 3 or more 0.19** 0.19* 0.15* | -0.47**  -0.54** | 0.06*** 0.02
(0.09) (0.12) (0.07) (0.14) (0.19) (0.02) (0.03)
Socioeconomics
Female (=1) 0.01 0.04 -0.02 -0.14* -0.15 -0.03 -0.01
(0.08) (0.12) (0.06) (0.08) (0.11) (0.02) (0.02)
Age (3%140) 0.04 0.04 0.02 -0.28**  -0.38*** -0.00 0.01
(0.09) (0.112) (0.06) (0.12) (0.14) (0.03) (0.03)
Age (4150) 0.06 0.10 0.03 -0.21 -0.31* 0.05** 0.06
(0.10) (0.13) (0.08) (0.13) (0.16) (0.03) (0.04)
Age (5160) 0.14 0.12 0.12 -0.52%*  .0.64*** 0.01 0.08*
(0.14) (0.19) (0.09) (0.15) (0.19) (0.03) (0.04)
Age (>60) -0.06 0.02 -0.14 -0.29*  -0.40** 0.05 0.13***
(0.23) (0.25) (0.23) (0.15) (0.19) (0.03) (0.05)
Married (=1) -0.06 -0.12 -0.04 0.13 0.15 -0.02 0.09**
(0.10) (0.12) (0.07) (0.11) (0.12) (0.02) (0.04)
Education -0.00 -0.00 -0.00 0.00 0.00 0.00 -0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00) (0.00)
Household size -0.03 -0.04*  -0.03* -0.05 -0.05 0.01 0.01**
(0.02) (0.03) (0.01) (0.03) (0.04) (0.01) (0.01)
HH monthly income 0.02 0.02 0.02 0.07 0.10 0.01 -0.01
(log+1)
(0.03) (0.04) (0.03) (0.07) (0.08) (0.01) (0.01)
HH asset value 0.00 0.01 0.00 -0.02 -0.03 -0.00 -0.00
(log+1)
(0.02) (0.03) (0.02) (0.03) (0.04) (0.01) (0.01)
Damages extremes
Land lost erosion (=1) -0.12 -0.14 -0.10* -0.11 -0.11 0.01 -0.04
(0.08) (0.10) (0.06) (0.14) (0.15) (0.02) (0.03)
House rebuild index -0.04* -0.06* -0.03* 0.05 0.04 0.00 0.00
(PCA)
(0.02) (0.03) (0.02) (0.04) (0.04) (0.01) (0.01)
Constant 3.05%** 3.12%** 9.56%**  9.48** | -0.28%* -0.42%**
(0.32) (0.42) (0.49) (0.57) (0.09) (0.12)
Village FE Y Y Y Y Y Y Y
Interviewer FE Y Y Y Y Y N N
Observations 247 247 247 357 357 605 605
Pseudo RSquared 0.07 0.01 0.14 0.12 0.00 0.00 0.00

Notes: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1

Table B13 Binary specification of seHreported hazards variable (yes / no)

Risk Identity Dependance Aspiration
(z-score) (z-score) (z-score) to move
abroad (=1)
VARIABLES 1) (3) (4)
Climate related hazard (=1  0.28*** 0.23** 0.21* 0.09**
(0.10) (0.11) (0.10) (0.04)
Number of hazards -0.02 0.00 -0.02 0.01
(0.01) (0.01) (0.01) (0.01)
Socioeconomics
Female (=1) 0.12 -0.12 -0.04 0.04
(0.08) (0.09) (0.09) (0.03)
Age (years) 0.01* 0.01 0.01%** -0.00*
(0.00) (0.00) (0.00) (0.00)
Married (=1) -0.09 -0.10 0.24** 0.01
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(0.10) (0.11) (0.12) (0.04)

Education -0.00 0.01 -0.02 0.01**
(0.01) (0.01) (0.01) (0.00)

Household size -0.06 0.06 -0.04 0.08***
(0.05) (0.05) (0.05) (0.02)

HH monthly income (log+1 0.01 -0.01 -0.01 0.01
(0.03) (0.03) (0.03) (0.01)

HH asset value (log+1) -0.01 0.03 0.05** -0.02
(0.03) (0.02) (0.03) (0.01)

Damages extremes

Land lost erosion (=1) -0.06 0.05 -0.16 -0.01
(0.112) (0.10) (0.12) (0.05)

House rebuild index (PCA)  -0.06** 0.01 0.01 -0.00
(0.03) (0.03) (0.03) (0.01)

Constant 0.41 -0.60 -0.28
(0.38) (0.44) (0.42)

Village FE Y Y Y Y

Observations 605 605 605 605

Adjusted Rsquared 0.10 0.01 0.06

Pseudo RSquared 0.27

Notes: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1

As a robustness check, we aggregatersplbrted data at theommunity level, which is a
well-established method when the outcome of interest is also at the community level
(Sampson et al., 1997). Hunter et al. (2013) showed that aggregatempedifd measures
of drought were strongly associated with objectiveasaees of rainfall in Australia.
Similarly, Edwards et al. (2020) finds among a Filipino sample that aggregated disaster

exposure also correlated well with disaster exposure usin@EMdata.

We generate an individuapecific average exposure to climdtezards based on other

participants reports of hazards in the same community but not individuegseits.

(1) ACGCOATGADIROAS
On average, there is positive relationship between aggregate measindidddal self
reports of climate hazards (Pearson correlatior 14, p = .00), indicating the
idiosyncratic nature of hazards as not all shocks affect the entire community in the same
way. Thus, most of the variation in reported climate hazards oeutingn communities
not between them. Our results for risk are robust to using the aggregate measure, while the
association with place identity and dependence is not. However, this analysis is also less
than ideal for two reasons. First, the aggregate measthis analysis assigns respondents
who did report to have not experienced any hazards in the past five years on average with
2.6 hazards. Second, the interpretation of the model is different as we cannot net out
common shocks at the community levebilgh the inclusion of village fixed effects with
the aggregate measure. While individual reports of climate hazards are prone to outliers,
the aggregate measure takes most of the variation in hazards within villages away. We
think the grouping of reportdthzards offers the best compromise to understand individual

responses (risk aversion, place attachment, aspirations) by allowing individual variation in
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reported hazards (from none to 3 or more) within communities while also rigorously

constraining outlies.

Table B14 Preferences robustness check with aggregate measure of hazards

Risk Place Place
aversion identity dependence
VARIABLES (@) (2 3)
Aggregate hazards 0.11* 0.01 0.01
(0.05) (0.07) (0.05)
Sociceconomics
Female (=1) 0.14* -0.07 -0.02
(0.08) (0.09) (0.09)
Age (years) 0.01* 0.01* 0.01*
(0.00) (0.00) (0.00)
Married (=1) -0.11 -0.12 0.23
(0.112) (0.10) (0.15)
Education -0.00 0.01 -0.01
(0.01) (0.01) (0.01)
Household size -0.01 0.03 0.06*
(0.04) (0.02) (0.03)
HH monthly income (log+1 -0.06 0.07 -0.03
(0.05) (0.06) (0.05)
HH asset value (log+1) 0.00 -0.01 -0.02
(0.02) (0.03) (0.03)
Damages extremes
Land lost erosion (=1) -0.06 0.02 -0.15
(0.10) (0.08) (0.15)
House rebuild index (PCA)  -0.05** 0.03** 0.01
(0.02) (0.01) (0.03)
Vietnam (=1) -0.74%* -0.13 -0.25*
(0.09) (0.16) (0.14)
Constant 0.32 -0.59 -0.24
(0.36) (0.60) (0.52)
Cluster 16 16 16
Observations 605 605 605
AdjustedR-squared 0.10 0.00 0.06

Notes: Standard errors are clustered at the community level and bootstrapped with 500 replications to account
for few clusters: *** p<0.01, ** p<0.05, * p<0.1

Table B15 Excluding all migrants in oursample

Risk Identity Dependance Aspiration
(z-score) (z-score) (z-score) to move
abroad (=1)
VARIABLES (@) 2 3 (4)
Hazards: 1 or 2 0.19 0.10 0.15 0.09*
(0.13) (0.12) (0.12) (0.05)
Hazards: 3 or more 0.25* 0.32%** 0.05 0.22%**
(0.12) (0.12) (0.12) (0.05)
Socioeconomics
Female (=1) 0.11 0.02 -0.02 0.03
(0.10) (0.09) (0.10) (0.04)
Age (years) 0.01%** 0.00 0.01** -0.00
(0.00) (0.00) (0.00) (0.00)
Married (=1) -0.23** -0.02 0.28** 0.01
(0.12) (0.12) (0.13) (0.05)
Education -0.00 0.00 -0.03** 0.01
(0.01) (0.01) (0.01) (0.01)
Household size -0.05 0.03 -0.08 0.11%**
(0.05) (0.05) (0.05) (0.03)
HH monthly income (log+1 0.03 -0.00 0.02 0.02
(0.03) (0.04) (0.03) (0.01)
HH asset value (log+1) -0.03 -0.01 0.05* -0.02

165



(0.03) (0.02) (0.03) (0.01)
Damages extremes

Land lost erosion (=1) -0.08 -0.06 -0.30** -0.07
(0.13) (0.10) (0.13) (0.05)
House rebuild index (PCA) -0.04 -0.04 -0.01 -0.00
(0.04) (0.03) (0.03) (0.01)
Constant 0.24 -0.20 -0.36
(0.42) (0.43) (0.44)
Observations 433 433 433 433
Adjusted Rsquared 0.12 0.01 0.10
Pseudo RSquared 0.32

Notes: Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1

B.3.3 Heterogeneous treatment effects

Table B.B shows the regression models underlyifg. 3.4 reported in the main
manuscript.Table B.17shows a related model using interaction terms using the pooled
sample as a robustness check.

Table B16 Determinants of migration aspirdons across groups

Aspiration to move Aspiration to move to
abroad (=1) high-income destination (=1

None lor2 3+ None lor2 3+

VARIABLES (@) (2 3 4 (5) (6)
Risk aversion (&core) 0.01 -0.03 -0.07* | 0.02 0.01 -0.03
(0.03) (0.03) (0.03) | (0.04) (0.03) (0.03)
Identity (zscore) 0.02 -0.09** 0.04 0.05 -0.02  0.11%*
(0.04) (0.04) (0.03) | (0.05) (0.05) (0.03)
Dependence (score) -0.03 0.06 -0.01 -0.05 -0.04  -0.06*

(0.04) (0.05) (0.03) | (0.05) (0.05) (0.04)
Socioeconomics

Female (=1) 0.11* 003 002 | -0.00 -0.01 0.10
(0.06)  (0.06) (0.06) | (0.08) (0.07) (0.06)
Age -0.01*  -0.00  -0.00 |-0.01* -0.00  0.00
(0.00)  (0.00) (0.00) | (0.00) (0.00) (0.00)
Married (=1) 002 005 009 | 016 0.03 0.12
(0.09) (0.07) (0.07) | (0.11) (0.08) (0.08)
Education 001 001 001 | -0.00 0.02% 0.02%*

(0.01) (0.01) (0.01) | (0.01) (0.01) (0.01)
HH monthly income (log+1 0.08*  0.06*  0.07 | 0.07 0.03  0.07
(0.03) (0.03) (0.04) | (0.05) (0.05) (0.05)

HH assewalue (log+1) 0.00 0.02 0.04* 0.01  0.06**  0.05*
(0.02) (0.02) (0.02) | (0.02) (0.03) (0.03)

Household size -0.01 -0.03 -0.01 0.02 -0.01 0.02
(0.02) (0.02) (0.02) | (0.02) (0.02) (0.02)

Damages

Land lost erosion (=1) 0.06 -0.09 0.00 0.02 -0.19** -0.07

(0.08) (0.08) (0.08) | (0.09) (0.09) (0.07)
House rebuild index (PCA) -0.05** -0.01 0.03* 0.01 0.01 0.02
(0.03) (0.02) (0.02) | (0.03) (0.02) (0.02)
Vietnam (=1) -0.67** -0.58** -0.39** | -0.13 0.00 0.08
(0.07) (0.06) (0.07) | (0.11) (0.09) (0.09)

Observations 164 203 238 164 202 238

Pseudo Rsquared 0.38 0.30 0.20 0.10 0.10 0.16
Notes: Estimates are average marginal effects calculated after pgtassions. Robust standard errors in
parentheses: *** p<0.01, ** p<0.05, * p<0.1

Table B17 Heterogeneous effects for migration aspirations depending on preferences

Aspiration (=1) High-income destination (=1
VARIABLES 1) (2) (3) (4) (5) (6)
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1 or 2 extremes 0.10** 0.10** 0.10** 0.02 0.02 0.03
(0.04) (0.04) (0.04) (0.05) (0.05) (0.05)

3 or more extremes 0.18** 0.17*** 0.18***  0.09* 0.08 0.09*
(0.04) (0.04) (0.04) (0.05) (0.05) (0.05)
Risk aversion 0.01 -0.03 -0.03 0.04 -0.00 -0.00
(0.03) (0.02) (0.02) (0.04) (0.02) (0.02)
1 or 2 extremes * Risk aversion -0.03 -0.03
(0.04) (0.05)
3 or more extremes * Risk aversion -0.10** -0.09*
(0.04) (0.05)
Place identity 0.01 0.02 0.01 0.06*** 0.07  0.07***
(0.02) (0.04) (0.02) (0.02) (0.04) (0.02)
1 or 2 extremes * Place identity -0.06 -0.08
(0.05) (0.05)
3 or more extremes * Place identity 0.03 0.04
(0.04) (0.05)
Place dependence -0.01 -0.00 -0.01 -0.06** -0.05** -0.05
(0.02) (0.02) (0.04) (0.02) (0.02) (0.04)
1 or 2 extremes * Place dependence -0.02 -0.06
(0.05) (0.05)
3 or more extremes * Place depende 0.01 0.01
(0.04) (0.05)
Constant 0.39** 0.38* 0.39* -0.31* -0.32* -0.31*
(0.16) (0.15) (0.15) (0.18) (0.18) (0.18)
Joint Ftest interaction 0.00 0.00 0.00 0.19 0.02 0.25
Observations 605 605 605 604 604 604
R-squared 0.30 0.30 0.30 0.12 0.13 0.12
Adjusted Rsquared 0.28 0.28 0.27 0.10 0.10 0.09

Notes: Controlling for soci@conomics, damages and courfired effects. Robust standard errors in
parentheses: *** p<0.01, ** p<0.05, * p<0.1

We find evidence that communities closer to urban centers tend to be less affected by
climate hazards than moraural communities. The predicted relationship between
aggregate community reports of climate hazards for a range of distances to the next urban
center with more than 100,000 residents overlayed with a scatterplot of the underlying data
(seeFig. B.3. Thefurther a community is away from an urban center the more hazards are
reported on aggregate by (Pearson correlatior8i, p=.00). Using a median split shows

that communities that are closer (below median distance to urban center of 27km) report

on aerage only 2.1 hazards in the past five years while more rural communities report 3.2
(p=.00).

Fig. B.3 Predicted relationship between climate hazards and distance to urban center

Adjusted Predictions with 95% Cls
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Notes: Marginsplobf predicted climate hazards for a range of distances to urban centers. The reported results
from the regression model including the squared distance to urban centers yields slightly better model fit

(adjusted Rsquared = 0.68).
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B.4 International migration agirations, likelihood and reasons

When respondents were asked where they would move abroad and why we find that they
can aspire to a life beyond their national borders: 88% of respondents in Bangladesh and
45% in Vietnam aspired to move abroad. All but oegpondent from Vietnam with an
aspiration would like to move to a higicome country such as the USA, Australia, any
European country, or also South Korea and Singapore in East Asia, while only 44% (n
94) of respondents from Bangladesh do. The mairstated reasons for these aspirations

are not related to climate and environmental impacts, but rather because of the economic
possibilities and general living standard in these countriesT@ale B.1§. About 10%

that aspire to move to a higihcome ountry (n= 27) have relatives living there that they
want to reunite with. Nearly half of respondents from Bangladesto@) aspire to move

to the MENA region for religious and economic reasons and the last 18%5naspire

to move to India becausédy have relatives there and its proximity to Bangladesh.
Respondents that do not aspire to a life beyond their national borders stated that they either
had no desire to do so or never actually thought about moving somewhere else.

FIG. B4 INTERNATIONAL MIGRATION ASPIRATIONS

Notes: The thickness of each flow between origin and destination is adjusted to the share of all respondents
who aspire to move to that region. Regions are colored based on the total share of respondenthatam
region. Most respondents aspire to move to {iiglome countries (East Asia128, North America = 84,

Europe n= 38, and Australia = 11), followed by middlencome in the Middle East and North Africa£n

98) and least preferred acse by South Asian countries #25), mainly India. Created in QGIS based on

our data.

To get an idea about the perceived feasibility to act on these aspirations, we asked all
respondents who aspire to move abroad @885) how likely they think it istat they

move abroad within the next three years (Beg B.5A). Overall, 71% of respondents

with an aspiration as2#)ywshdebnly 6% ara gptinfisiicédnr y u n |
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