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Abstract

Preparing for a disaster can substantially minimize loss and damages from natural hazards.
Amongst other socio-demographic determinants, disaster experience and education are found
to be key predictors of individual disaster preparedness. This paper explores the pathways
through which education enhances disaster preparedness and the interplay between education
and experience in shaping preparedness behaviours. Data analysis is based on face-to-face
interviews in two disaster-prone countries: the Philippines and Thailand. While education rais-
es the propensity to prepare against disasters, we further find that the effect of education on
disaster preparedness is mainly mediated through social capital and disaster risk perception in
Thailand but there is no evidence that education is mediated through other observable chan-
nels in the Philippines. This in turn suggests that the underlying mechanisms explaining the
education effects are highly context-specific. Furthermore, we show that education raises dis-
aster preparedness only for the households that have not been affected by a disaster in the past.
One explanation could be that education improves abstract reasoning and anticipation skills
such that the better educated undertake preventive measures without needing to first experi-
ence the harmful event and then learn later.
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A Tale of Disaster Experience in Two Countries: Does
Education Promote Disaster Preparedness
in the Philippines and Thailand?

Roman Hoffmann and Raya Muttarak

1 Introduction

In the past years the world has witnessed a significant global increase in the intensity and fre-
quency of extreme weather events such as floods, droughts and tropical storms, which are ex-
pected to increase even further in a future warmer climate (Field et al. 2012). Since 1975, the
number of reported disaster incidents has risen more than threefold: from 65 reported incidents
in 1975 to 344 in 2014. In the year 2014 alone, disasters caused a worldwide damage of US$
98.43 billion with more than 140 million persons affected (EMDAT statistics 2015; Centre for
Research on the Epidemiology of Disasters 2015). Heavily exposed low- and middle-income
countries, in particular, carry a large share of the human and economic burden. The lack of
resources for early warning systems, poor building regulations, unplanned squatter develop-
ments and lack of relief infrastructure and resources are responsible for higher disaster losses
in these countries.

Recently, there has been improvement in national disaster risk reduction efforts in par-
ticular after major disaster events such as the 2004 Indian Ocean Tsunami (Birkmann et al.
2008) or the 2013 Typhoon Haiyan in the Philippines. Indeed, government’s investment in
structural mitigation for large buildings or infrastructure, implementation of early warning
systems, planned evacuation routes and shelters are effective in preventing loss of life
(Andrews & Quintana 2015). Nevertheless, disaster risk reduction measures at the national
level alone are not sufficient to protect households from the devastating impacts of a disaster.
In fact, in time of emergencies — be natural disasters or terrorist attacks — experts recommend
the “72 Hour Rule” in which individuals are required to be self-sufficient for at least three
days following a disaster. This is because it takes some time for local government and disas-
ter-relief organizations to mobilise resources to an affected area. Therefore, individual prepar-
edness measures such as stockpiling of food and water, having a first aid kit in the home, or
having a family evacuation plan can ensure a proper response to the hazards. Particularly in
low- and middle-income countries context where public disaster risk management is relatively
underdeveloped, precautionary measures taken by households before a disaster occurs can
reduce the risk of loss of life and injuries as well as minimise damage to the property.

Despite the importance of individual preparedness, several studies report relatively low
levels of disaster preparedness even in disaster prone areas (Adiyoso & Kanegae 2014; Kohn
et al. 2012). Indeed, how people can be motivated to take precautionary action if they have
little prior disaster experience has been a fundamental question raised by scholars of risk anal-
ysis and risk communication (Harvatt et al. 2011). Accordingly, in many disaster-prone areas



local and national government and NGOs have put efforts in providing disaster educational
programmes and emergency training in order to raise awareness, promote self-reliance and
household preparedness action-taking. While such educational activities can boost disaster
preparedness in some cases (Wood et al. 2012; Mishra & Suar 2007) with relatively small en-
hancement effects (Tanaka 2005), many other studies have documented the failure of these
campaigns in initiating protective actions (Baker 1980; Paton & Johnston 2001; Sims &
Baumann 1983; Sorensen 1983). In order to promote household disaster preparedness, it is
thus crucial to understand underlying factors explaining the adoption of preparedness
measures. There are nevertheless relatively few empirical studies on disaster preparedness in
developing countries (Muttarak & Pothisiri 2013).

To this end, this study focuses on examining individual determinants of disaster prepared-
ness in low- and middle-income countries in Southeast Asia, namely, the Philippines and
Thailand. Both countries have been affected by major disaster incidents in the past decade.
Such disaster experience may raise public awareness and preparedness accordingly. In this
paper, we aim to: 1) analyse the role of education in shaping an individual’s propensity to pre-
pare against disasters and identify mediating channels through which education may influence
disaster preparedness; and 2) investigate the importance of past disaster experience and its
interplay with education. Theoretically, both factors may determine preparedness through sim-
ilar mechanisms such as increasing risk perception or knowledge about the devastating conse-
quences of a disaster. Formal education, as an alternative channel through which individuals
“learn” about disaster risks and preventive strategies, may consequently replace disaster expe-
rience in promoting preparedness actions.

The remainder of the paper is structured as follows. Section 2 describes determinants of
disaster preparedness, presents a conceptual framework for our empirical analysis and discuss-
es previous literature on education and preparedness behaviour. Section 3 introduces the case
studies and presents the data and measurement used including the estimation strategy. The
descriptive and multivariate results are presented and discussed in section 4. Section 5 con-
cludes with a summary of the findings and implications of our research.

2 Conceptual Framework and Previous Literature

2.1 Overview of Determinants of Individual Disaster Preparedness

The previous literature has identified various determinants of personal/household disaster pre-
paredness. These can be broadly divided into socio-demographic characteristics, structur-
al/geographical variables and psychosocial factors. In terms of demographic characteristics,
generally being married (Reininger et al. 2013; Russell et al. 1995) in middle-age groups
(Baker 2011; Boscarino et al. 2006; Sattler et al. 2000) and having children living in the home
(Basolo et al. 2009; Eisenman et al. 2009) are associated with higher preparedness actions.
Likewise, having household members with a disability or health conditions that require special
equipment also increases the likelihood of preparedness (Ablah et al. 2009; Eisenman et al.



2009; Muttarak & Pothisiri 2013). Meanwhile, the findings on how gender and race/ethnicity
are related to preparedness actions are inconsistent, with many studies reported no associations
(Bourque et al. 2012; Kim & Kang 2010; Lindell & Hwang 2008).

While demographic characteristics determine necessities to prepare (e.g., having de-
pendent members in the home), socioeconomic factors influence a household’s capability to
undertake preparedness actions, among other things. Some preparedness measures such as
purchasing disaster insurance or the technical or structural building retrofitting require finan-
cial investment. Thus, higher income is associated with higher preparedness levels partly be-
cause it enable households to afford to take such actions (Mishra & Suar 2007; Murphy et al.
2009; Phillips et al. 2005). Furthermore, homeowners are more likely to be prepared than
renters (Burby et al. 2003; Siegel et al. 2003; Spittal et al. 2008). Having invested more time
and money in constructing their homes and household goods, home owners have stronger ties
with the property and place of residence as well as greater knowledge of options for action
while those who rent are more mobile and less focused on the long-term horizon (Harvatt et al.
2011). Socioeconomic constraints thus partially explain the adoption of preparedness actions.

Structural/geographical variables have also been identified to be crucial determinants
of disaster preparedness. Longer residence in the community enhances local knowledge about
the neighbourhood, natural environment and hazard risks, emergency organisations and such.
This in turn increases disaster awareness and promotes the undertaking of preparatory activi-
ties likewise (Tanaka 2005). Similarly, living in disaster prone area is also found to be posi-
tively associated with preparedness efforts (Baker 2011). Living in or close to the hazard area
implies better knowledge about hazard risk and consequently increases preparedness actions
(Lindell & Hwang 2008).

Apart from demographic, socioeconomic and structural/geographical characteristics de-
termining the need and capacity to be prepared, preparedness has also been found to be associ-
ated with psychosocial factors including hazard awareness, risk perception, self-efficacy and
knowledge. In order for preparedness actions to take place, first people need to be aware of the
hazards and consequently perceive such hazards as critical or salient issues within their com-
munity. Accordingly, some studies reported that higher levels of perceived risk i.e. perceived
likelihood of the hazard occurring and perceived severity of the hazard if it does occur are
associated with increases in preparedness behaviour (Martin et al. 2009; McNeill et al. 2013;
Paul & Bhuiyan 2010). On the other hand, lack of self-efficacy i.e. beliefs regarding personal
capacity to act effectively can inhibit individuals to take actions (Lindell & Whitney 2000;
Paton et al. 2001). Recognising the role of psychosocial factors is thus fundamental in public
campaign to promote personal disaster preparedness.



2.2 Conceptual Framework: the Role of Education in Promoting Preparedness

Apart from the above mentioned factors, in this study, we contend that formal educa-
tion can play a key role in promoting preparedness behaviour. In fact, the argument that edu-
cation can have positive externalities on life outcomes is not new. One well-established exam-
ple is the link between education and health (Grossman 2006; Brunello et al. 2015; Gathmann
et al. 2014). Building upon previous studies on the returns to education, in particular for health
and well-being, we draw the schematic diagram depicting different mechanisms through
which education may influence disaster preparedness behaviour (box 1) as shown in Figure 1.
In addition, Figure 1 also illustrates the relationship between preparedness and disaster experi-
ence (box ii), another key driver of preparedness actions.

Direct Effects:

- Cognitive Skills
- Knowledge

- Risk perception

- Future orientation
A S

Disaster Disaster
Preparedness experience

Antecedent

factors

p
Indirect Effects:
- Income
- Access to
information
L Social capital

Figure 1: Flowchart explaining how education influences disaster preparedness and its
interplay with disaster experience

Education, which in itself is influenced by different antecedent factors such as family
background, genetic traits and abilities, can contribute to preparedness actions in direct and
indirect manners.! First, directly formal schooling is a primary way individuals acquire
knowledge, skills, and competencies that can influence their preparatory efforts. There is es-
tablished scientific evidence showing that cognitive activities during schooling such as solving
mathematical problems can have long-lasting effects on neurological functioning (Eslinger et
al. 2009; Quartz & Sejnowski 1997) as well as on the synoptic brain structure (Kandel 2007).

I Although it is possible that these antecedent factors can also influence disaster preparedness and the effect of
education on preparedness then becomes spurious, it is reasonable to assume that education does have net effects
on preparedness behaviour in a similar way as the causal claim regarding the effect of education on health.



Schooling provides a unique environment to engage in cognitive activities such as learning to
read, write and use numbers. As students move to higher grades, cognitive skills required in
school become more progressively demanding and involve meta-cognitive skills such as cate-
gorization, logical deduction and knowledge transfers (Blair et al. 2005; Ceci 1991; Nisbett
2010). This abstract cognitive exercise alters the way educated individuals think, reason and
solve problems likewise (Baker et al. 2011). Indeed, experimental studies have shown that
higher-order cognition improves risk assessment and decision making skills (de Bruin et al.
2007; Peters et al. 2006). These are relevant components of reasoning related to risk percep-
tion and making choices about preparedness actions.

Furthermore, education enhances the acquisition of knowledge, values and priorities as
well as the capacity to plan for the future and efficiency in allocation of resources (Cutler &
Lleras-Muney 2010; Kenkel 1991). Schooling can help individuals adopt preparatory
measures by improving their knowledge of the relationship between preparedness and disaster
risk reduction. Moreover, educated individuals may have better understanding of what prepar-
edness measures to take. Recent evidence also shows that education may change time prefer-
ences such that more educated people are more patient, more goal-oriented and thus make
more investments in e.g., financial, health or education for their future (Chew et al. 2010;
Oreopoulos & Salvanes 2011; Pérez-Arce 2011). This could hence influence adoption of such
precautionary measures which require long term investments as purchasing disaster insurance.

In addition, indirectly the effect of education on preparedness behaviour can be medi-
ated by other factors including income, access to information and social capital. Needless to
say income is one major returns to education (Card 1999). The increased income afforded by
high levels of education enables individuals to undertake costly preparatory measures such as
purchasing disaster insurance or flood protection devices accordingly. Moreover, many empir-
ical studies have shown that people with more years of formal education have access to more
sources and types of information (Cotten & Gupta 2004; Neuenschwander et al. 2012; Wen et
al. 2011). The more educated are found to be better informed and subsequently more likely to
make use of new information such as the danger of smoking or HIV/AIDS-related information
first (de Walque 2007b; de Walque 2010). The level of education is not only highly correlated
with access to weather forecasts and warnings but the highly educated are also able to under-
stand more complex environmental issues such as climate change better than less educated
counterparts (Rodriguez et al. 2007; Xiao & McCright 2007). Subsequently, access to forecast
and early warnings allow individuals to respond and prepare for the hazards appropriately.

Another important channel through which education may increase preparedness activi-
ties is via social networks given that more educated individuals are commonly found to have
higher social capital (Huang et al. 2009; Lake & Huckfeldt 1998). Social capital here refers to
embeddedness in relationships or the social structure in a community. The perception of risk
and motivations to take preventive action can be transferred via social networks while individ-
uals who participate regularly in social activities can benefit from an exchange of useful in-
formation and warnings. Indeed, there is evidence that social participation, strong family and



community networks and high level of trust are positively associated with preparedness behav-
iour (Kirschenbaum 2006; Solberg et al. 2010; Witvorapong et al. 2015).

The above mentioned mechanisms suggest that education can increase preparedness
behaviour through direct and indirect channels. Nevertheless, empirical evidence from previ-
ous literature on the relationship between education level and disaster preparedness is not con-
sistent. On the one hand, many studies reported that higher educational attainment enhances
preparedness including being prepared for earthquakes (Russell et al. 1995), hurricanes
(Norris et al. 1999; Baker et al. 2011; Reininger et al. 2013), floods (Lave & Lave 1991;
Thieken et al. 2007), tsunami (Muttarak & Pothisiri 2013), terrorism (Lee & Lemyre 2009;
Bourque et al. 2012; Eisenman et al. 2009) and general emergency preparedness (Al-Rousan
et al. 2014; Smith & Notaro 2009). On the other hand, a considerable number of studies re-
ported no association between education and preparedness (Faupel et al. 1992; Hausman et al.
2007; Heller et al. 2005; Jackson 1981; Miceli et al. 2008; Kim & Kang 2010; Lee & Lemyre
2009; Lindell & Hwang 2008; Siegel et al. 2003; Spittal et al. 2008). The discrepancy in the
findings can be due to different measurement of preparedness, disaster types, research designs
and geographical contexts.

Furthermore, to our knowledge, none of these studies have empirically identified the
underlying mechanisms through which education influences preparedness behaviours. In this
study, we investigate whether education plays a role in promoting preparedness actions and
how i.e. through which channel education influences disaster preparedness.

2.3 Disaster Experience and its Interplay with Education

Besides education, previous disaster experience is one key factor determining preparedness
behaviour. Based on our conceptual framework shown in Figure 1, disaster preparedness is
promoted through education and disaster experience. Education raises disaster preparedness
which in turn reduces the likelihood of being affected by a disaster. Similarly, the households
which have experienced loss and damages from disasters in the past learnt about potential
harmful impacts of disasters and consequently become better prepared for future disaster
events. Indeed, many studies have shown that people who have experienced floods (Bubeck et
al. 2013; Lawrence et al. 2014; Siegrist & Gutscher 2008; Lindell & Hwang 2008), earthqua-
kes (Mileti et al. 1992; Tekeli-Yesil et al. 2010), hurricanes (Horney et al. 2008; Sattler et al.
2000) and wildfires (McGee & Russell 2003) are more likely to prepare for a future event.?

2 Note, however, that some studies found no or marginal association between previous experience and household
preparedness (Basolo et al. 2009; Mileti & Darlington 1995; Mileti & O’Brien 1992; Rincon et al. 2001). In fact,
the association between experience and preparedness depends on how experience is measured. The effect of past
experience on preparedness behaviour varies with hazard context, individual and the circumstances of the experi-
ence (Kellens et al. 2013). In general, precautionary action is found to increase with intensity of the impacts (e.g.,
damage, injury, death or other losses) and severity of damage experienced and when the experience is more re-
cent (Heller et al. 2005; Nguyen et al. 2006; Siegel et al. 2003).



Theoretically, previous disaster experience may influence preparedness behaviour
through channels similar to education. Hazard awareness and risk perception, for example, are
closely related to prior disaster experience since direct disaster experience can increase aware-
ness and understanding of risks, perceived consequences of the disaster and intentions to take
precautionary measures. Having been and surviving a disaster may increase awareness about
the potential for destruction, demonstrate benefits of preparation and evacuation, and enhance
knowledge on how to recover in its aftermath as well as how to cope with subsequent disaster
threats (Sattler et al. 2000). This in turn increases preparedness behaviour likewise.

While disaster experience appears to be a key driver of disaster preparedness behaviour,
certainly it is not an ideal way to promote household/individual adoption of precautionary
measures. The fundamental question hence is how to increase risk awareness for people who
have not been affected by disasters so far. Here we argue that education can substitute disaster
experience such that highly educated individuals can understand the disaster risks and antici-
pate the impacts without first-hand experience. Therefore, we are interested in the interplay
between disaster experience and education in shaping preparedness behaviour.

3 Research Design and Methods

3.1 Study Areas: The Philippines and Thailand

Data from two Southeast Asian Countries, the Philippines (PH) and Thailand (TH) are em-
ployed for the analysis. With diverse socio-economic background of the populations and dif-
ferent exposure to disaster risk, the two countries represent well-suited cases for this study.
Lying along the Pacific Typhoon Belt and being within the Pacific Ring of Fire, the Philip-
pines is highly exposed to natural hazards: from violent volcanic and earthquake activities to
tropical cyclones. Meanwhile, Thailand’s 3,219 km of coastline is prone to tsunami and storm
surge whereas low-lying inland areas are vulnerable to flood. The survey data used in both
countries were collected by the authors allowing us to tailor the research instruments to our
research questions.

The data for the Philippines were collected in Masinag, Batasan, and Montalban, three
low-income communities in Metro Manila and the nearby province of Rizal with a rural, peri-
urban population. The three study areas have been frequently affected by natural calamities in
the past with devastating consequences for the local communities. Primarily, these areas are
exposed to risks of floods, landslides and storm damages caused by numerous typhoons that
hit the country with an average of 20 tropical storms per year (Brower et al. 2014). Further-
more, all three areas have a significant earthquake hazard as they are located at close range of
the Marikina Valley Fault System. Interviews were conducted with randomly selected female
members of a social development organization operating in Metro Manila and the surrounding
areas. In most cases, the respondents were female household heads and hence were able to
give information about preparedness measures undertaken by the household. The data was



collected using face-to-face interviews in February 2014. In total, 889 respondents (aged 20 to
75 years) were interviewed based on standardized questionnaires.

The Thai data were obtained from a representative household survey of three provinc-
es, namely, Phang Nga, Kalasin, and Ayutthaya. The survey was conducted based on a strati-
fied two-stage sample design with villages and housing blocks as primary sampling units. In
stage two, a random sample of 25% of districts in the selected provinces, 25% of villages in
the selected districts and 25% of households in the selected villages was drawn for interview.
Like in the Philippines, the study areas in Thailand are exposed to increased natural hazards.
The province of Phang Nga, located along the Indian Ocean coastline, was strongly affected
by the 2004 Asian Tsunami with 4,224 deaths accounting for 78% of the death toll from the
2004 tsunami in the country. The interior province of Ayutthaya is situated on the low-lying
area in the Central plains and is exposed to frequent flooding. Kalasin is located in the north-
east and is particularly prone to drought but floods and windstorms are also not uncommon.
Interviews were conducted face-to-face with one male or female member aged 15 or above
from each household. The survey was conducted between May — August 2013 with 1,310 re-
spondents participated in the study.

Figure 2: Map of study areas in Philippines and Thailand



3.2 Measurement

The paper aims to explore the role of education, disaster experience and a set of potential me-
diating factors in explaining a person’s tendency to undertake preparedness measures. The
variables used in the analysis and their measurement are described below.

3.2.1 Dependent Variables

Disaster preparedness is measured in two steps. The first outcome is a binary variable coded
one if the household has taken any preparedness measure against disasters; zero otherwise. If
so, secondly, the respondents were asked to identify all precautionary measures that were un-
dertaken. The answers are categorised into five categories (none, one, two, three, four, and
five or more preparedness measures). The resulting ordinal variable — the number of prepared-
ness measures taken —allows us to consider not only whether a household was prepared at the
time of the surveys, but also to what extent. Furthermore, using both measures, we are able to
test for the robustness of our findings.

3.2.2 Explanatory Variables

Education is measured as years of schooling up to tertiary education (college, university, vo-
cational training, etc.) in the Philippines. In Thailand, detailed categories of the respondents’
highest level of education are used to construct the variable year of schooling. Disaster expe-
rience is measured as a dummy variable which takes the value one if the household has been
affected by a natural disaster in the past 3 years. Those who experienced housing damages,
damages to livelihoods and/or injuries or loss of household members are defined as being af-
fected by a disaster.

3.2.3 Mediating Factors

Household income per capita, our first potential mediating factor, is a measure of economic
resources. The income variable measured in local currency is rescaled (divided by 1000).
Cognitive skills are measured using a word recall test where respondents were read a list of
ten simple nouns and asked to promptly repeat as many of those words as possible in any or-
der. Although word recall is designed to estimate episodic memory abilities, it has been shown
to be strongly correlated with cognitive abilities (Oberauer et al. 2000).

In the Philippines, we additionally test for future orientation (time preference) based
on a hypothetical choice set. Respondents were asked a series of questions in which they had
to choose between receiving a fix amount of 10,000PHP (~220%) in one year or a gradually
decreasing amount immediately (Benzion et al. 1989; Shelley 1993). A person’s future orien-
tation is approximated based on his/her willingness to wait for the larger amount. Taking pre-
paredness actions involve immediate costs and delayed benefits. People with future-oriented
time preferences thus should be more likely to adopt preparedness measures since they value
future outcomes more than immediate ones. In addition, we measure risk preference using a
self-assessment test of a person’s general willingness to take risks (Dohmen et al. 2011). Atti-
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tudes toward risk can potentially be related to adoption of preventive measures such as pur-
chasing of disaster insurance to insure against catastrophic events.

In Thailand, we assess disaster risk perception by asking the respondents to estimate
the possibility of major disasters in a community in the next five years given the choice: very
unlikely, somewhat unlikely, somewhat likely and very likely. Moreover, the respondents
were also asked about climate change perception i.e. how they perceive the impact of climate
change on their family (very weak, weak, moderate, strong and very strong).

Finally, we consider the role of social capital in both countries. Note that the meas-
urement of social capital differs in the two countries due to different questions used in the sur-
veys. In the Philippines, social capital is measured as access to help in the neighbourhood. In
Thailand, voluntary participation in community activities is used as a proxy for social capital.
The former denotes social support available while the latter represents embeddedness in social
networks.

3.2.4 Control Variables

Furthermore, a set of additional variables that have been shown to be relevant in the literature
are accounted for. We control for socio-demographic and household characteristics including
age, sex (TH only), years of residence in the neighbourhood (PH) or in the household (TH) in
years, marital status, employment status, health status based on a subjective health rating,
household size, proportion of children aged <5 and proportion of older persons aged>65 in the
household and proportion of household members with at least secondary education. For geo-
graphical characteristics potentially related to exposure to natural hazards, community dum-
mies and information about whether the household is located near a river (<200m), near the
sea (<lkm) or near a mountain (<200m) are controlled for.

In the Philippines, there is additional information on parental education. Parental edu-
cation background is measured with two dummy variables that indicate whether the mother
and/or the father have obtained some secondary education. In addition, dummies that take the
value one if the mother or father died early or was unknown to the child are added. This pro-
cedure allows us to minimise sample drop-outs due to missing values on the parental educa-
tion variables. In Thailand, control for housing and land tenure i.e. whether the household
owns the house and land where the family lives are also included. Table 1 presents the sum-
mary statistics of all variables used in the analysis including additional information on their
measurement.

11



Table 1: Measurement and summary statistics for dependent and independent variables

Philippines Thailand

Range Mean SD Range Mean SD
Outcome variables
Has taken preparedness action 0/1 0.77 (0.42) 0/1 0.31 (0.31)
Number of preparedness measures taken 0-9 2.29 (1.75) 0-9 0.46 (0.46)
Explanatory variables
Years of education 0-18 9.64 (2.79) 0-18 7.30 (4.06)
Disaster experience 0/1 0.23 (0.42) 0/1 0.68 0.47)
Age group <30 0/1 0.09 (0.28) 0/1 0.11 (0.31)
Age group 30-39 0/1 0.27 (0.44) 0/1 0.18 (0.39)
Age group 40-49 0/1 0.34 (0.47) 0/1 0.23 (0.42)
Age group 50-59 0/1 0.25 (0.44) 0/1 0.24 (0.43)
Age group >60 0/1 0.05 (0.22) 0/1 0.23 (0.42)
Health status 1-11 7.71 (2.00) 0/1 0.60 (0.49)
Married/Cohabiting 0/1 0.67 (0.47) 0/1 0.74 (0.44)
Currently working 0/1 0.90 (0.30) 0/1 0.81 (0.39)
Female - - - 0/1 0.53 (0.50)
Mother has secondary education 0/1 0.25 (0.43) - - -
Father has secondary education 0/1 0.22 0.41) - - -
Started working at age <12 0/1 0.12 (0.33) - - -
Household size 1-13 5.26 (2.04) 1-14 3.85 (1.84)
% children (aged <5) in household 0-1 35.71 (22.49) 0-1 2.84 (9.96)
% older people (aged >65) in household 0-1 1.65 (7.04) 0-1 336  (14.48)
% with secondary education in hh 0-1 35.51 (22.86) 0-1 20.39  (29.96)
Years of residence 0-75 18.31 (10.90) 0-81 25.01  (18.07)
Own house - - - 0/1 0.88 (0.32)
Own land - - - 0/1 0.60 (0.49)
House located near coast (<1km) 0/1 0.45 (0.50) 0/1 0.09 (0.29)
House located near river (<200m) 0/1 0.1 (0.29) 0/1 0.23 (0.42)
House located near mountain (<200m) 0/1 0.45 (0.50) 0/1 0.08 (0.27)
Area 1 (PH: Batasan, TH: Phang Nga) 0/1 0.30 (0.46) 0/1 0.36 (0.48)
Area 2 (PH: Montalban, TH: Ayutthaya) 0/1 0.37 (0.48) 0/1 0.33 0.47)
Area 3 (PH: Masinag, TH: Kalasin) 0/1 0.34 (0.47) 0/1 0.31 (0.46)
Mediating factors
Income 0-15300 1234.6  (1279.3)| 0-250000 11821.8 (15000)
Cognitive 0-10 4.12 (1.46) 0/10 0.38 (0.48)
Social capital 0/1 7.79 (2.49) 0/1 0.17 (0.38)
Future orientation 0-10 5.33 (3.30) - - -
Risk attitude 0-10 0.77 (0.42) - - -
Low risk of disaster in community - - - 0/1 0.14 (0.36)
Moderate risk of disaster in community - - - 0/1 0.33 0.47)
High risk of disaster in community - - - 0/1 0.33 0.47)
Felt impact of climate change on family - - - 0/1 0.57 (0.50)
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3.3 Estimation Strategy

Two different outcome measures: 1) being prepared (binary); and 2) number of preparedness
measures undertaken (ordinal) are used in the statistical analysis. The probability of taking
preparedness action (binary outcome) is estimated using logit models while the ordinal out-
come is estimated using ordered logit estimation. All standard errors are clustered at the
neighbourhood (PH, m=72) and village level (TH, m= 35). We check for the robustness of our
results using different functional specification (poisson and tobit for the non-categorized, con-
tinuous outcome) and estimation procedures (multilevel modelling). All reported results are
robust to the use of different procedures, ensuring the reliability of our findings.

For the empirical analysis, first, we estimate a baseline model with education E, disas-
ter experience X, and a set of control variables C on the right-hand side of the equation to test
for the effects of education and experience on disaster preparedness. The baseline is then
gradually extended by including a set of mediating variables Z that have been identified as
potentially relevant to disaster preparedness in the literature. Each mediating variable is ex-
pected to: 1) have an effect on preparedness levels; and 2) explain part of the education ef-
fects. In general form, the baseline and extended models can be written as follows:

Y=f(EXC) (1)
Y=f(EXZC) (2)

The estimation procedure in the first step allows us to: 1) investigate the association
between education and disaster preparedness; and 2) test whether and to what degree the rela-
tionship between education and disaster preparedness are explained by the mediating factors
Z

Following the principles of path analysis, the effect of education on disaster prepared-
ness is decomposed into two parts: 1) indirect effect (the part mediated by Z); and 2) direct
effect (the part unmediated by Z). Unlike in linear models, decomposing direct and indirect
education effects, which are mediated through another factor, is not straightforward in models
with a non-linear functional form such as logit or ordered logit. In these models, gradual inclu-
sion of additional mediating factors leads to rescaling due to variation in the included varia-
bles. This makes a direct comparison of the effects between the baseline and extended model
as in linear estimation impossible. Here we employ the KHB method developed by Karlson,
Holm and Breen (Karlson et al. 2012) which offers a way to handle rescaling problems and to
consistently compare coefficients of non-linear nested models.

The KHB method follows a two-step procedure. First, the mediating factor Z is regressed
on the original explanatory variable E, i.e. years of education in our case. From this estimation
the residual R is derived. R captures the share in variation in the mediator that is not related to
the explanatory variable, but caused by another factor. In the second step, the residual is in-
cluded in the reduced baseline model in which the outcome is regressed on the explanatory
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variable not controlling for the mediator. The inclusion of the residual does not change the
coefficient of the explanatory variable as R is, by construction, unrelated to E (only marginal
changes may occur). However, by including R in the model, we capture both the variation in Z
that is explained by E (contained in the coefficient of E) and the variation unexplained by E
(contained in the coefficient of R). The underlying functional scale of the model, which would
have changed if we simply extend the reduced model by Z, is harmonised between the reduced
and extended model making a direct comparison of the effects possible. The KHB method
further tests if the occurring difference in effect sizes between reduced and extended model is
significantly different from zero i.e. if the mediating factor significantly explains part of the
education effects.

4 Results

4.1 Descriptive Results

Figure 3 displays the distribution of preparedness actions taken by type of measure and coun-
try. These elicit important differences between the two countries. Overall, disaster prepared-
ness is higher in the Philippine sample: 76.6% reported undertaking disaster preparedness ac-
tions as compared to only 34.0% in Thailand. Similar to overall disaster preparedness, the
Philippines sample shows a higher degree of activities carried out for most preparedness
measures, except for setting up of a family evacuation plan. For example, more than 50% of
the Philippines sample reported having stockpiling food at home in order to be self-reliant in
case a disaster strikes as compared to only 14.4% in Thailand. It is noticeable that while food
storage, emergency kit preparation, structural upgrades and setting of a family emergency plan
are common in both countries, very few respondents, 6.3% in the Philippines and 1.4% in
Thailand, reported to have a disaster insurance.

Overall preparedness
Food storage
Structural upgrades

Preparing emergency kit

Family emergency plan

Disaster insurance

T T T T
0 20% 40% 60% 80%
| NN Phiippines BN Thailand |

Figure 3: Disaster preparedness measures by country
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4.2 Results from Baseline Models

We first report the results of the baseline specification for both countries. The first two models
(logit and ordered logit) in Table 2 are based on data from the Philippines while the latter two
are from Thailand. Coefficients are presented in odds ratios.

Table 2: Baseline specification: logit and ordered logit models of disaster preparedness

Philippines Thailand
Preparedness No. of measures Preparedness No. of measures

Years of education 1.063+ [0.034] | 1.054* [0.027] | 1.041+ [0.025] | 1.046*  [0.023]
Disaster experience 2,838k [0.759] | 1.880*** [0.330] | 2.664** [0.844] | 2.458** [0.752]
Age group 30-39 0.687 [0.244] | 0.906 [0.249] | 1.628* [0.344] | 1.388  [0.329]
Age group 40-49 0.917 [0.319] | 1.035 [0.250] | 1.344 [0.324] | 1.230 [0.260]
Age group 50-59 0.854 [0.325] | 0.774 [0.210] | 0.927 [0.244] | 0.870 [0.202]
Age group =60 0.615 [0.310] | 0.54 [0.203] | 1.148 [0.281] | 1.063 [0.239]
Health status 1.048 [0.037] | 1.064* [0.032] | 1.086 [0.199] | 1.109 [0.198]
Married/Cohabiting 1.094 [0.181] | 1.068  [0.110] | 1.220  [0.270] | 1.251  [0.264]
Currently working 0.993 [0.292] | 1.156  [0.240] | 0.784  [0.170] | 0.864  [0.164]
Female - - - - 1.284 [0.200] | 1.308* [0.162]
Mother has secondary education 1.086 [0.293] | 0.948 [0.178] | - - - -
Father has secondary education 1.166 [0.244] | 1.440* [0.251] | - - - -
Started working at age <12 0.573* [0.138] | 0.705 [0.164] | - - - -
Household size 0.879%* [0.041] | 0.921*  [0.034] | 0.945 [0.043] | 0.945 [0.044]
% children (aged <5) in hh 1.017%* [0.006] | 1.007+ [0.004] | 0.999  [0.006] | 0.999  [0.005]
% older people (aged >65)inhh | 0.998 [0.011] | 0.995  [0.010] | 1.000  [0.006] | 0.998  [0.005]
% with secondary education in hh | 1.008 [0.005] | 1.004 [0.004] | 0.999 [0.002] | 0.999 [0.002]
Years of residence 1.024* [0.011] | 1.008  [0.008] | 0.994  [0.005] | 0.996  [0.005]
Own house - - - - 1.142 [0.319] | 1.173 [0.330]
Own land - - - - 1.301 [0.267] | 1.213 [0.226]
House located near coast - - - - 4.133%** [1.768] | 2.532** [0.759]
House located near river 0.965 [0.219] | 0.933  [0.195] | 0.988  [0.215] | 1.015  [0.200]
House located near mountain 0.692+ [0.147] | 0.862  [0.155] | 1.347  [0.686] | 1.526  [0.821]
Area 2 1.779* [0.507] | 2.041** [0.469] | 0.390* [0.179] | 0.404* [0.178]
Area 3 1.320 [0.321] | 1.340 [0.262] | 0.965 [0.373] | 1.026 [0.389]
Observations 872 872 1152 1152
Pseudo R? 0.066 0.033 0.112 0.058

AIC 942.8 2606.6 1326.2 2361.5

+ p<0.1,* p<0.05, ** p<0.01, *** p<0.001.

Notes: Cell entries are odds ratios with robust standard errors in parentheses. Standard errors are clustered at the
neighbourhood level (PH) or village level (TH). Dummy variables of whether mother and/or father are unknown (PH)

are not displayed.
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In line with previous studies, we find that education and disaster experience positively
influence the propensity to undertake precautionary measures in both countries and for both
outcome measures. According to the logit models, an additional year of schooling raises the
odds of undertaking precautionary measures by 6.3% in the Philippines (p<0.1) and by 4.1%
in Thailand (p<0.1). This means that the probability of carrying out preparedness actions in-
creases by 1.0% and 0.76% (evaluated at the mean), respectively, with an additional year of
schooling. Similarly, disaster experience exhibits a strongly significant effect on disaster pre-
paredness in all estimations. Based on the logit models, having been affected by a disaster in
the past 3 years raises the odds of being prepared by 2.8 and 2.7 times in the Philippines and
Thailand, respectively. These results are mirrored in the ordered logit regressions. In these
models, the odds of falling into the group undertaking most preparedness measures versus
those who undertake less measures increases by 1.88 and 2.46 times if a person experienced a
disaster in the recent past in the Philippines and Thailand, respectively.

Apart from education and disaster experience as main explanatory variables, other fac-
tors also influence the preparedness level. In the Philippines, households with greater share of
children are more likely to undertake preparedness measures. An increase of 10% in the pro-
portion of household members aged <5 leads to an increase in the odds of preparedness by
17% in the logit and 7% in the ordered logit model. Given their relatively high physical and
emotional dependencies, young children are particularly vulnerable to disaster and their pres-
ence raises household’s urgency for disaster preparedness accordingly. Households with a
larger number of household members, on the other hand, have a smaller probability of taking
preparedness actions, which might reflect wealth or social background effects. Furthermore,
based on the ordered logit estimation, we find weak evidence in the Philippines that father’s
education level has a positive effect on respondent’s tendency to prepare which might be an
indication for an intergenerational transmission of educational effects. Further, respondents
who started working at an early age as a proxy for family wealth in childhood, those with poor
health and those who have only recently moved to a neighbourhood express a lower level of
disaster preparedness. The first effect is only statistically significant in the ordered logit mod-
els while the latter two effects are only significant in the logit model. Finally, we find evidence
for differences across geographical locations. The respondents from Montalban, the peri-urban
area at the outskirts of Metro Manila, are significantly more likely to undertake preparedness
measures than the respondents from Batasan, a neighbourhood which is only rarely affected by
natural disasters. Furthermore, in the logit models, the respondents who live close to a moun-
tain are less likely to be prepared which might reflect a lower exposure to floods and storms.

In Thailand, among the control variables, the geographical location seems to matter
most. Living close range to the shoreline (<lkm) is positively related with disaster prepared-
ness. At the same time, the respondents from Kalasin, one of the internal regions, express a
significantly lower degree of preparedness as compared to the respondents from Phang Nga,
the region most strongly affected by the 2004 Tsunami. Besides, there is weak evidence in
Thailand for a gender effect in the ordered logistic regressions, with women being more likely
to carry out higher number of preparedness measures as compared to men.
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4.3 Decomposing Education Effects

Both in the Philippines and Thailand, education has been shown to positively influence wheth-
er people undertake preparedness actions and to what extent they do it. In this section, we em-
pirically test for different direct and indirect underlying mechanisms that might explain the
observed education effects. First, the effects of potentially relevant mediating factors on disas-
ter preparedness are estimated using the standard logit and ordered logit specification. In a
second step, we consider changes in education effects between the reduced baseline and ex-
tended models to determine the explanatory power of the mediators. To identify the im-
portance of mediating channels, the KHB method for non-linear nested models is employed.

In Table 3, the baseline model is gradually extended by various potentially relevant
mediators: household income, cognitive ability, risk attitude, future orientation and social
capital in the Philippines; and household income, cognitive ability, risk perception, felt impact
of climate change and social capital in Thailand. For brevity, only the findings from the or-
dered logit estimation in Table 3 are reported. The estimates for the control variables are not
included and the full models are presented in the Appendix (Tables Al and A2). The logit
model results, which widely confirm the ordered logit findings, are available upon request.

Household income per capita and cognitive ability are included in the models as first
potential mediating factors. Both for the Philippines and Thai data, neither income nor cogni-
tive ability exhibits a significant positive effect on disaster preparedness. Furthermore, future
orientation, included in model 3 for the Philippines does not show a significant effect on disas-
ter preparedness either.

In the subsequent models, variables that measure concepts related to risk attitudes and percep-
tion are considered. While risk attitudes in the Philippines do not explain differences in pre-
paredness behaviour, we find a strongly significant positive effect of risk perception in Thai-
land. Compared to the reference group who perceives disaster risks to be very low, the re-
spondents who perceive a moderate or high disaster risk are 2.41 and 2.62 times more likely to
undertake preparedness measures, respectively. Similarly, perceiving that climate change has
substantial impact on the family increases the odds of being in the group undertaking most
preparedness measures by 81%.

Next, variables that capture dimensions of social capital (measured as social support in the
Philippines and social participation in Thailand) are included. Having higher social capital
leads to a significant 86.5% and 107.8% increase in the odds of taking preparedness actions in
the Philippines, and Thailand, respectively. Indeed, besides the perception of disaster risks,
social capital is a strong determinant of disaster preparedness in both countries.
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Table 3: Extended ordered logit models: Exploring the impacts of mediators on disaster pre-

paredness
1 2 3 4 5 6 7
Philippines
Years of education 1.054* 1.053* 1.053* 1.053* 1.055* 1.058* 1.055*
[0.027] [0.027] [0.027] [0.027] [0.027] [0.027] [0.027]
Disaster experience 1.880***  1.881***  ].879%*** 1.898*** 1.869*** 1.912%** ].92]***
[0.330] [0.329] [0.329] [0.336] [0.327] [0.328] [0.328]
Income 1.000 1.000
[0.001] [0.001]
Cognitive 1.066 1.053
[0.052] [0.051]
Future orientation 0.979 0.981
[0.026] [0.027]
Risk attitude 1.017 1.013
[0.019] [0.018]
Social capital 1.865%**  1.862%**
[0.290] [0.292]
N 872 872 872 872 872 872 872
Pseudo R? 0.033 0.034 0.034 0.034 0.034 0.04 0.042
AIC 2606.6 2607.6 2606.6 2607.9 2607.8 2590.8 2594.6
Thailand
Years of education 1.046* 1.052* 1.047+ 1.043* 1.042+ 1.037+ 1.039*
[0.023] [0.021] [0.025] [0.022] [0.022] [0.021] [0.018]
Disaster experience 2.458%*%  2.470%*  2.464%*  2257%%  2249%* ) 335%* 2.041%*
[0.752] [0.755] [0.756] [0.685] [0.675] [0.692] [0.598]
Income 0.994 0.995
[0.006] [0.006]
Cognitive 0.954 0.898
[0.156] [0.144]
Moderate risk of disaster 241 1%%* 2.298%**
[0.638] [0.637]
High risk of disaster 2.622%** 2.407**
[0.755] [0.711]
Felt climate change impact 1.806** 1.657**
[0.343] [0.318]
Social capital 2.078%** 2. 037%%*
[0.357] [0.346]
N 1152 1152 1152 1152 1152 1152 1152
Pseudo R? 0.058 0.059 0.058 0.066 0.066 0.066 0.079
AIC 2361.5 2362.5 2363.4 2346.4 2345.5 2344.2 2317.5

+p<0.1,* p<0.05, ** p<0.01, *** p<0.001.

Notes: Cell entries are odds ratios with robust standard errors in parentheses. Standard errors are clustered at the
neighbourhood level (PH) or village level (TH). All control variables included in the models, but not displayed.
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In a final step, a full set of mediating variables is controlled for. The reported effects of
all mediators remain robust in the full models. Across all models, education coefficients re-
main significant although for the Thai data, the size of education coefficients decreases when
some of the mediators are included. In the Philippines, on the other hand, the education effects
remain relatively stable. The differences in the effect sizes form the basis of the KHB analysis,
which is presented in Table 4.

Table 4: KHB models: Decomposing education effects on disaster preparedness (based
on ordinal outcome: number of preparedness measures taken)

Income  Cognitive  Risk attitude | uture orien- - Social capi-
tation tal
Philippines
Total effect 1.054* 1.055* 1.054* 1.054* 1.052*
[0.027] [0.026] [0.027] [0.027] [0.027]
Direct effect 1.053* 1.053* 1.053* 1.055* 1.058*
[0.027] [0.027] [0.027] [0.027] [0.027]
Indirect effect 1.001 1.002 1.001 0.999 0.995
[0.001] [0.002] [0.001] [0.001] [0.004]
Effect change in % 1.86% 3.21% 1.58% -1.30% -9.89%
N 872 872 872 872 872
.. Disaster risk Felt chmate Social capi-
Income Cognitive . change im-
perception tal
pact
Thailand
Total effect 1.046* 1.046* 1.048* 1.047* 1.048*
[0.023] [0.023] [0.023] [0.023] [0.023]
Direct effect 1.052* 1.047+ 1.043* 1.042+ 1.037+
[0.021] [0.025] [0.022] [0.022] [0.021]
Indirect effect 0.994 0.999 1.005+ 1.005+ 1.011%**
[0.006] [0.004] [0.003] [0.003] [0.004]
Effect change in % -13.65% -2.43% 11.13% 10.96% 23.28%
N 1152 1152 1152 1152 1152

+p<0.1,* p<0.05, ** p<0.01, *** p<0.001

Notes: Cell entries are odds ratios with robust standard errors in parentheses. Standard errors are clustered
at the neighbourhood level (PH) or village level (TH). The total effect refers to the education effect in the
reduced model, the direct effect refers to the effect in the extended model. The indirect effect, which is due
to changes in the mediating factor, is the difference between the total and direct effects. Effect change in %
reports the percentage change in the education coefficient after controlling for the relevant mediator. Each
model estimates the indirect effects separately for each mediator. All control variables are included in the
models, but not displayed.

Table 4 presents the results from the KHB models where the effects of education on
disaster preparedness are disentangled. The first two rows reporting total effect and direct ef-
fect show the education coefficients for the reduced model without and the extended model
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with the considered mediating factor, respectively. The last row reporting the indirect effect
shows the difference between the coefficient in the reduced and extended model. Note that the
estimates may slightly differ between the standard ordered logit models and KHB estimation.
The delta method applied in the KHB procedure tests if the change in coefficients is signifi-
cantly different from zero i.e. whether the mediating factor confounds education.

In the Philippines, the inclusion of additional factors does not lead to a significant
change in the education coefficients. None of the considered theoretically relevant mediators
can explain the reported education effects. Although social capital does play a role for disaster
preparedness, it does not seem to be driven by differences in education levels. In Thailand, on
the other hand, three of our mediators explain part of the reported education effects. Based on
the KHB estimates, disaster risk perception explains 11.1%, perception of the impacts of cli-
mate change 11.0% and the social capital indicator 23.3% of the previously found education
effects on disaster preparedness.

4.4 Interplay between Education and Experience

Both education and disaster experience can trigger learning processes that lead to increased
preparedness levels. If this argument holds, the effects of both variables are expected to de-
pend on each other. We test for the interplay between the two variables in a model which in-
cludes an interaction term of education (continuous) and previous disaster experience (binary).
Table 5 presents the results from the logit and ordered logit models investigating the interplay
between education and disaster experience. Here only the coefficients of the main variables of
interest are displayed. (Full results are shown in the Appendix in table A3).

Interestingly, when the interaction term between education and experience is included
in the model, both main effects of education and experience increase. The interaction term
itself is negative and statistically significant revealing an important interplay between the two
factors. Similar to the results in Table 2, respondents with prior disaster experience have high-
er levels of preparedness. For education, however, we find that the effect differs significantly
by disaster experience. The significant and negative interaction term implies that education
has a positive influence on disaster preparedness only for those who have not yet experienced
a disaster in the past. For the group with disaster experience, on the other hand, we find that
the education effect almost cancels out. The interplay between the two variables is illustrated
for both countries in the plot of marginal effects in Figure 4.
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Table 5: Exploring the interplay between education and disaster experience

Preparedness Number of preparedness measures
Philippines
Years of education 1.063+ 1.087* 1.054* 1.085**
[0.034] [0.038] [0.027] [0.031]
Disaster experience 2.838*** 8.154%* 1.880%*** 4.803**
[0.759] [5.624] [0.330] [2.573]
Interaction 0.890+ 0.905+
[0.063] [0.047]
N 872 872 872 872
Pseudo R? 0.066 0.068 0.033 0.035
AIC 942.8 942.6 2606.6 2604.7
Preparedness Number of preparedness measures
Thailand
Years of education 1.041+ 1.095%* 1.046* 1.109***
[0.025] [0.035] [0.023] [0.034]
Disaster experience 2.664** 4.797*** 2.458%* 4.807%**
[0.844] [2.105] [0.752] [2.071]
Interaction 0.933* 0.924*
[0.033] [0.031]
N 1152 1152 1152 1152
Pseudo R? 0.112 0.115 0.058 0.06
AIC 1326.2 1324.7 2361.5 2358.6

+p<0.1,* p<0.05, ** p<0.01, *** p<0.001

Notes: Cell entries are odds ratios with robust standard errors in parentheses. Standard errors are clustered at the
neighbourhood level (PH) or village level (TH). All control variables are included in the models, but not dis-
played.

Note that controlling for relevant demographic and socio-economic factors, the average pre-
paredness level in the Philippines remains about 40% higher than in Thailand. Despite these
differences in preparedness levels, we can observe the same systematic pattern with respect to
the interplay between education and experience on disaster preparedness. Education signifi-
cantly raises preparedness actions for those who have not been affected by a disaster in both
countries. For the group with disaster experience, however, there seems to be no particular
relationship between education and preparedness behaviour as depicted by a flat line in both
countries.

Interestingly, education seems to allow the non-affected individuals to reach a prepar-
edness level almost as high as their counterparts with previous disaster experience. This sug-
gests that education does matter for disaster preparedness as long as a household has not yet
encountered any disaster experience. Once being affected by a disaster, both the highly edu-
cated and less educated raise their preparedness actions to a similar level.
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Philippines: Marginal effects with 95% Cls
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Figure 4: Plots of marginal effects from logit models displaying the probability of
taking preparedness measure by years of education in the Philippines and Thailand
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5 Discussion and Conclusion

Analysing original survey data from the Philippines and Thailand, we have shown that educa-
tion does promote preparedness behaviour particularly for people who have not been affected
by a disaster in the recent past. The results are consistent for both countries and for different
model specifications i.e. 1) different measurement of disaster preparedness actions; and 2)
estimation strategies e.g., multilevel models. This ensures the robustness of our findings.

As expected, having experienced loss and damages from previous disaster increases
disaster preparedness. In fact, prior disaster experience, which is influenced by geographical
location of the home, is one of the key predictor of adoption of precautionary measures. Once
being affected by a disaster, it seems that people acquired understanding of the devastation
that disasters can create and hence obtained knowledge of what they can do to minimise the
risk of harm (Sattler et al. 2000). In this regard, education does not seem to play a significant
role since anyone who was affected by a disaster had a chance to learn about the risks of natu-
ral hazards.

Interestingly though, among those who have not previously been affected by a disaster,
educational attainment becomes a key determinant of adoption of preparedness measures.
Since more years of schooling is related to higher cognitive ability, logical reasoning and ab-
straction skills (Baker et al. 2011; Blair et al. 2005; Ceci 1991; Nisbett 2010), highly educated
individuals do not need to experience a disaster to understand that disasters can be devastating.
Indeed, this finding is in line with previous studies on the relationship between education and
health behaviours. For instance, people with higher years of education can anticipate the harm
of smoking without needing to first light up many cigarettes, become ill, and later quit smok-
ing (de Walque 2007a). Thus, education seems to provide a protective effect against natural
disaster threats.

Regarding the channels through which education influences disaster preparedness, in
both the Philippines and Thailand, rather surprisingly, income does not play a particularly im-
portant role in determining preparedness behaviour. We expected that specifically in low- and
middle-income countries context where government investment in disaster mitigation and risk
management e.g., drainage infrastructure, land-use planning and landslide mitigation measures
is relatively low (Jha & Stanton-Geddes 2013), individuals and households have to rely on
their own financial resources in implementing preparedness actions. Thus, income should be
an important determinant of disaster preparedness. One explanation for this finding is possibly
because most preparedness actions that our respondents in the Philippines and Thailand under-
take do not require much financial investment. Among people who reported that they have
taken preparedness measures, the majority store food and water in both countries and, particu-
larly for Thailand, have a family emergency. Only 6.3% and 1.4% in the Philippines and Thai-
land, respectively have purchased a costly disaster insurance. Therefore in such context, in-
come does not necessarily influence disaster preparedness.

Furthermore, we find that how education promotes disaster preparedness is context-
specific. In the Philippines, it appears that none of the possible mediating factors explain the
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effect of education on preparedness behaviour. In Thailand, we found that the highly educated
have higher perceptions of disaster risks that can occur in a community as well as higher social
capital which in turn increase disaster preparedness. These discrepancies between the two
countries may have to do with different sampling designs of the two surveys. Not only the
survey participants in the Philippines were drawn exclusively from members of a social devel-
opment organization, all of them are also based in the capital, Manila. On the other hand, the
Thai respondents come from a random sample of population in a selected province located in
more rural settings. Indeed, it has been shown that social capital has stronger influence on life
outcomes in a rural context than in an urban environment (Hofferth & Iceland 1998). There-
fore, particularly in Thailand, social capital as measured by social participation plays an im-
portant role in explaining education effects on disaster preparedness since this may provide a
platform for community members to exchange information including disaster-related
knowledge.

Like many other studies which rely on cross-sectional survey data, this study has three
main limitations. First, this study relies on self-reported measures of preparedness actions
which may be overstated by the respondents due to social desirability bias. It is possible that
individuals with higher level of education over-report their preparedness behaviour in order to
present themselves in a positive way following socially accepted standards. Indeed, this is
found to be the case for other behaviours such as voter turnout (Karp & Brockington 2005) or
reading to children (Hofferth 1999). A different type of research design such as an observa-
tional study is required to assess patterns in reporting bias. Second, due to the cross-sectional
nature of our data we are unable to make causal claims on the relationship between education,
disaster experience, and preparedness actions. Longitudinal and quasi-experimental data can
contribute to the identification of causal effects and to a better understanding of the underlying
processes leading to disaster preparedness. Third, as mentioned above, the two surveys used in
this study may not be comparable as the Philippines survey focuses on a sample of women
living in an urban area while the Thai survey includes both men and women covering three
provinces in different parts of Thailand. Likewise, the two countries are also exposed to dif-
ferent natural disaster risks which can influence both the necessity to take individual prepar-
edness measures and the type of actions taken. Nevertheless, the main aim of this study is not
to compare between the two countries but to scrutinise the effects of education on prepared-
ness behaviour.

Although our findings on the mechanisms underlying the role of education on disaster
preparedness may not be generalizable, we have empirically shown the possible pathways
through which education can influence preparedness behaviour. Further investigations using
better data sources (e.g., longitudinal data and nationally representative surveys) or alternative
techniques (e.g., instrumental variable with educational reform as an instrument) will allow us
to better identify the causal pathways between education and preventive behaviour. Likewise,
more refined measurement of education including quality of schooling and curriculums will
enable us to pinpoint which dimension of education matters most in promoting desirable be-
haviour.
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Despite the limitations, this study contributes to research on disaster risk reduction in
three important ways. First, we provide new insight on the role of education in improving ab-
straction and generalisation-type cognitive skills. By examining the interplay between formal
schooling and disaster experience, we have shown that education can substitute disaster expe-
rience in promoting taking up of precautionary measures. In other words, educated individuals
can anticipate disaster risks without having to be affected by a disaster first. Second, we ex-
tend beyond current literature which have found that education can reduce vulnerability
through reducing disaster mortality (Lutz et al. 2014; Striessnig et al. 2013), injury
(Frankenberg et al. 2013), and asset and income loss (KC 2013), as well as improving coping
capacity after a disaster (Garbero & Muttarak 2013; Helgeson et al. 2013). Not only that our
study shows that education increases preparedness actions but also identifies the underlying
mechanisms through which education contribute to disaster preparedness. To our knowledge,
this has not yet been done at least in the vulnerability literature. Third, not only there are rela-
tively few studies on disaster preparedness focusing on low- and middle-income countries,
comparative studies are even scarcer. This study thus provides new empirical evidence com-
paring disaster preparedness in two disaster-prone countries in Southeast Asia.

In this study, we have empirically shown that in the absence of disaster experience,
formal education plays a key role in taking up of preparedness actions. Indeed, this is an ex-
ample of positive externality of investing in human capital which extends to the aspect of vul-
nerability reduction. Certainly, it remains important for national government to invest in disas-
ter risk reduction measures such as early warning systems or evacuation centres. However, it
seems evident that public funding in universal education will also benefit precautionary behav-
iour at the personal and household level.
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Table Al: Extended ordered logit models for Philippines data (effects of controls reported)

1 2 3 4 5 6 7
Years of education 1.054* 1.053* 1.053* 1.053* 1.055* 1.058* 1.055*
[0.027] [0.027] [0.027] [0.027] [0.027] [0.027] [0.027]
Disaster experience 1.880%** ] 8I*** ] 87Q¥*k* ] QQQk*k ] gEOHk* ] QI2¥*kk ] 9D %kk
[0.330] [0.329] [0.329] [0.336] [0.327] [0.328] [0.328]
Income 1.000 1.000
[0.001] [0.001]
Cognitive 1.066 1.053
[0.052] [0.051]
Future orientation 0.979 0.981
[0.026] [0.027]
Risk attitude 1.017 1.013
[0.019] [0.018]
Social capital 1.865%**  1.862%**
[0.290] [0.292]
Age group 30-39 0.906 0.896 0912 0915 0.912 0.922 0.929
[0.249] [0.247] [0.249] [0.254] [0.251] [0.252] [0.255]
Age group 40-49 1.035 1.025 1.049 1.045 1.052 1.084 1.103
[0.250] [0.246] [0.251] [0.255] [0.255] [0.249] [0.256]
Age group 50-59 0.774 0.766 0.798 0.779 0.787 0.828 0.85
ge group
[0.210] [0.207] [0.215] [0.213] [0.213] [0.214] [0.220]
Age group >60 0.54 0.541 0.578 0.546 0.547 0.544 0.591
[0.203] [0.204] [0.218] [0.208] [0.206] [0.205] [0.227]
Health status 1.064* 1.061+ 1.065* 1.066* 1.062* 1.072% 1.071*
[0.032] [0.032] [0.032] [0.031] [0.032] [0.032] [0.032]
Married/Cohabiting 1.068 1.067 1.063 1.063 1.068 1.051 1.039
[0.110] [0.109] [0.111] [0.109] [0.111] [0.110] [0.110]
Currently working 1.156 1.124 1.176 1.158 1.169 1.098 1.085
[0.240] [0.239] [0.238] [0.241] [0.242] [0.228] [0.225]
Mother has secondary education 0.948 0.946 0.928 0.942 0.944 0.902 0.874
y [0.178] [0.179] [0.172] [0.177] [0.177] [0.169] [0.163]
Father has secondary education 1.440% 1.433% 1.437* 1.449* 1.446* 1.490* 1.496*
Y [0.251] [0.251] [0.253] [0.253] [0.253] [0.249] [0.258]
Started workine at ace <12 0.911 0.917 0917 0.91 0.908 0.959 0.967
gatage= [0.291] [0.290] [0.291] [0.290] [0.286] [0.300] [0.295]
Household size 0.691 0.688 0.7 0.681 0.691 0.692 0.688
[0.195] [0.192] [0.200] [0.193] [0.195] [0.197] [0.196]
% children (aged <5) in hh 0.705 0.703 0.703 0.704 0.706 0.722 0.719
[0.164] [0.164] [0.164] [0.165] [0.164] [0.169] [0.169]
. 0.769 0.781 0.729 0.769 0.798 0.861 0.862
0
/o older people (aged 265) inhh 1o 430 10401 [0.231]  [0.248]  [0.258]  [0.300]  [0.316]
% with secondary education in hh 0.921%* 0.926* 0.920%* 0.921* 0.923* 0.923* 0.932+
Ty [0.034] [0.035] [0.034] [0.034] [0.034] [0.033] [0.036]
Years of residence 1.008 1.008 1.007 1.008 1.007 1.006 1.007
[0.008] [0.008] [0.008] [0.008] [0.008] [0.008] [0.008]
House located near river 0.933 0.939 0.932 0.932 0.936 0.931 0.937
[0.195] [0.195] [0.194] [0.194] [0.193] [0.189] [0.188]
House located near mountain 0.862 0.862 0.861 0.866 0.86 0.861 0.86
[0.155] [0.155] [0.155] [0.156] [0.153] [0.159] [0.157]
Area 2 2.041%*  2.059%*%  2.042%%  2.018%*  2,030%* 2,]139%%* D ]3%**
[0.469] [0.472] [0.467] [0.468] [0.467] [0.476] [0.477]
Area 3 1.34 1.326 1.353 1.337 1.344 1.369 1.363
[0.262] [0.260] [0.266] [0.261] [0.264] [0.267] [0.268]
N 872 872 872 872 872 872 872
Pseudo R? 0.033 0.034 0.034 0.034 0.034 0.04 0.042
AIC 2606.6 2607.6 2606.6 2607.9 2607.8 2590.8 2594.6

+p<0.1,* p<0.05, ** p<0.01, *** p<0.001

Notes: Cell entries are odds ratios with robust standard errors in parentheses. Standard errors are clustered at the neigh-
borhood level.



Table A2 - Extended ordered logit models for Thai data (effects of controls reported)

1 2 3 4 5 6 7
Years of education 1.046* 1.052* 1.047+ 1.043* 1.042+ 1.037+ 1.039*
[0.023] [0.021] [0.025] [0.022] [0.022] [0.021] [0.018]
Disaster experience 2.458%*  2.470** 2.464** 2.257** 2.249%* 2.335%%* 2.041%*
[0.752] [0.755] [0.756] [0.685] [0.675] [0.692] [0.598]
Income 0.994 0.995
[0.006] [0.006]
Cognitive 0.954 0.898
[0.156] [0.144]
Moderate disaster risk 2.411%** 2.298**
[0.638] [0.637]
High disaster risk 2.622% %% 2.407**
[0.755] [0.711]
Felt climate change impact 1.806%** 1.657**
[0.343] [0.318]
Social capital 2.078***  2.037%**
[0.357] [0.346]
Age group 30-39 1.388 1.375 1.387 1.406 1.342 1.369 1.328
[0.329] [0.319] [0.328] [0.333] [0.308] [0.330] [0.306]
Age group 40-49 1.23 1.206 1.221 1.27 1.191 1.133 1.1
[0.260] [0.248] [0.267] [0.278] [0.251] [0.231] [0.231]
Age group 50-59 0.87 0.869 0.859 0.893 0.826 0.754 0.711
[0.202] [0.199] [0.204] [0.214] [0.191] [0.163] [0.161]
Age group >60 1.063 1.054 1.047 1.104 1.003 1.006 0.937
[0.239] [0.237] [0.249] [0.260] [0.220] [0.245] [0.238]
Health status 1.109 1.103 1.108 1.132 1.135 1.054 1.086
[0.198] [0.200] [0.198] [0.205] [0.210] [0.195] [0.210]
Married/Cohabiting 1.251 1.234 1.248 1.242 1.205 1.22 1.156
[0.264] [0.264] [0.264] [0.248] [0.240] [0.258] [0.229]
Currently working 0.864 0.878 0.865 0.866 0.816 0.88 0.852
[0.164] [0.167] [0.165] [0.168] [0.142] [0.166] [0.153]
Female 1.308* 1.312% 1.310% 1.281* 1.314* 1.325* 1.312%
[0.162] [0.160] [0.160] [0.159] [0.170] [0.176] [0.171]
Household size 0.945 0.947 0.945 0.945 0.949 0.936 0.943
[0.044] [0.043] [0.044] [0.043] [0.044] [0.043] [0.042]
% children (aged <5) in hh 0.999 0.998 0.999 0.999 0.999 1 0.999
[0.005] [0.005] [0.005] [0.005] [0.005] [0.005] [0.005]
0 . 0.998 0.998 0.998 0.997 0.999 0.999 0.999
/o older people (aged 265) inhh 1 5'5051 10’0057 [0.005]  [0.005]  [0.005]  [0.005]  [0.005]
% with secondary education in hh 0.999 0.998 0.999 0.999 0.999 0.999 1.000
[0.002] [0.002] [0.002] [0.002] [0.002] [0.002] [0.002]
Years of residence 0.996 0.996 0.996 0.996 0.997 0.996 0.996
[0.005] [0.005] [0.005] [0.005] [0.005] [0.005] [0.005]
Own house 1.173 1.159 1.174 1.242 1.241 1.099 1.218
[0.330] [0.325] [0.330] [0.352] [0.348] [0.308] [0.339]
Own land 1.213 1.223 1.211 1.159 1.208 1.253 1.205
[0.226] [0.224] [0.228] [0.206] [0.238] [0.227] [0.215]
House located near coast 2.532%*%  2.540%* 2.529%%* 2.486%*  2.680*%** 2 538%* 2.595%*
[0.759] [0.756] [0.756] [0.767] [0.769] [0.765] [0.756]
House located near river 1.015 1.02 1.013 1.049 1.042 1.014 1.069
[0.200] [0.202] [0.202] [0.220] [0.219] [0.213] [0.247]
House located near mountain 1.526 1.562 1.516 1.692 1.461 1.36 1.423
[0.821] [0.802] [0.809] [0.904] [0.800] [0.663] [0.658]
Area 2 0.404* 0.385* 0.400* 0.406* 0.352% 0.386* 0.326*
[0.178] [0.173] [0.176] [0.184] [0.157] [0.166] [0.146]
Area 3 1.026 1.014 1.017 1.071 0.907 1.051 0.949
[0.389] [0.382] [0.390] [0.406] [0.314] [0.398] [0.335]
N 1152 1152 1152 1152 1152 1152 1152
Pseudo R? 0.058 0.059 0.058 0.066 0.066 0.066 0.079
AIC 2361.5 2362.5 2363.4 2346.4 2345.5 2344.2 2317.5

+p<0.1,* p<0.05, ** p<0.01, *** p<0.001
Notes: Cell entries are odds ratios with robust standard errors in parentheses. Standard errors are clustered at the village level.



Table A3: Exploring interplay between education and disaster experience (effects of controls reported)

Philippines Thailand

Preparedness No. of measures Preparedness No. of measures
Years of education 1.087%  [0.038] | 1.085%* [0.031] | 1.095** [0.035]] 1.109*** [0.034]
Disaster experience 8.154%* [5.624] | 4.803** [2.573] 0.933*  [0.033]| 0.924* [0.031]
Interaction 0.890+  [0.063] | 0.905+ [0.047] | #797*** [2.105]] 4.807*** [2.071]
Age group 30-39 0.686  [0.243] | 0.904  [0.248] | 1.628*  [0.339]| 1.384 [0.332]
Age group 40-49 0.914 [0.316] | 1.038 [0.250] | 1.353 [0.317]] 1.23 [0.263]
Age group 50-59 0.856 [0.325] | 0.783 [0.214] | 0.93 [0.242]| 0.868 [0.207]
Age group >60 0.623 [0.318] | 0.549 [0.212] | 1.16 [0.283] | 1.068 [0.243]
Health status 1.046 [0.038] | 1.061*  [0.032] | 1.082 [0.200] | 1.1 [0.198]
Married/Cohabiting 1.095 [0.184] | 1.063 [0.109] | 1.231 [0.273] | 1.264 [0.270]
Currently working 0.998 [0.295] | 1.165 [0.248] | 0.769 [0.166] | 0.845 [0.160]
Female 1.291+ [0.199]| 1.315%* [0.162]
Mother has secondary education 1.073 [0.287] | 0.945 [0.176]
Father has secondary education 1.159 [0.242] | 1.427*  [0.247]
Started working at age <12 0.571*  [0.139] | 0.703 [0.164]
Household size 0.880** [0.041] | 0.925*  [0.034] | 0.943 [0.043] | 0.941 [0.044]
% children (aged <5) in hh 1.017** [0.006] | 1.008+  [0.004] | 0.999 [0.006] | 0.999 [0.005]
% older people (aged >65) in hh 0.997 [0.011] | 0.994 [0.010] | 1.000 [0.006] | 0.998 [0.005]
% with secondary education in hh 1.008 [0.005] | 1.004 [0.004] | 0.999 [0.002] | 0.999 [0.002]
Years of residence 1.024*  [0.011] | 1.008 [0.009] | 0.994 [0.005] | 0.996 [0.005]
Own house 1.174 [0.313]| 1.206 [0.320]
Own land 1.309 [0.273]| 1.219 [0.228]
House located near coast 0.975 [0.222] | 0.941 [0.198] | 4.234*** [1.807] | 2.593**  [0.772]
House located near river 0.685+  [0.147] | 0.847 [0.152] | 0.985 [0.217]| 1.000 [0.202]
House located near mountain 1.789*  [0.511] | 2.042** [0.469] | 1.439 [0.737] | 1.657 [0.890]
Area 2 1.337 [0.326] | 1.36 [0.267] | 0.391*  [0.177]| 0.405* [0.177]
Area 3 0.975 [0.222] | 0.941 [0.198] | 0.979 [0.373] | 1.047 [0.388]
Observations 872 872 1152 1152
Pseudo R? 0.068 0.035 0.115 0.06
AIC 942.6 2604.7 1324.7 2358.6

+p<0.1,* p<0.05, ** p<0.01, *** p<0.001.

Notes: Cell entries are odds ratios with robust standard errors in parentheses. Standard errors are clustered at the neighbour-
hood level (PH) or village level (TH). Dummy variables of whether mother and/or father are unknown (PH) are not displayed.
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