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ABSTRACT
There is growing evidence that the frequency and magnitude of extreme weather events may be increasing
in conjunction with climate change. This means that many communities will encounter phenomena, such as
extreme storm surge events, never before experienced by local residents. The tragic effects of Typhoon
Haiyan on the city of Tacloban, Philippines, in November 2013 were attributed, in part, to the inability of
routine technical bulletins to communicate the unprecedented nature of the predicted storm surge. In response, the authors construct a relational model of risk communication that suggests that narrative messages
that simulate direct face-to-face communication may be more effective in spurring action. Conducting a
postevent target audience study in the city of Tacloban, the authors tested the relative effectiveness of
narrative-based versus technical message designs on residents who chose not to evacuate during the typhoon.
Results show increased effectiveness of the narrative design vis-à-vis intent to evacuate, self-relevance and
vividness of the message, and perceived authority of the message source. The study also explored factors
behind noncompliance with evacuation advisories. The research supports the relational model, which captures insights from recent research on evacuation and emergency preparedness for extreme hazard events. It
supports a broader effort to democratize risk communication and, in so doing, increase people’s sense of
agency in preparing for these events.

1. Introduction
There is gathering evidence that extreme weather
events may be increasing in frequency and severity
in some areas as a consequence of climate change
(Emanuel 2013; Grinsted et al. 2013; Grossmann and
Morgan 2011; Schiermeier 2013). A crucial challenge
will be that of communicating the risks of these extreme
weather events to local communities and agencies, many
of which will have never previously encountered such
phenomena. It is a tragic fact that, for many of the impacted local communities, the event will have been
something outside their personal or institutional memory (Leiserowitz 2006; Soria et al. 2016). In other words,
Corresponding author: Raul Lejano, lejano@nyu.edu

these communities may not be able to rely on experiential processing (Marx et al. 2007; Siegrist and
Gutscher 2008; Vasileiadou and Botzen 2014) or traditional knowledge (Sharma et al. 2013). Resilience to
extreme weather events will require a capacity of authorities and the media to make the unfamiliar and unprecedented more tangible and relevant to the public.
One such tragedy occurred during Typhoon Haiyan in
November 2013, when the massive storm surge struck
Tacloban City, Philippines, resulting in at least 6300
fatalities and nearly 4.1 million residents displaced
(NDRRMC 2014; Normile 2014). Post-event field measurements in Leyte revealed storm surge heights of 4
to 8 m with an average inundation height of approximately 6 m (Mas et al. 2015), which was close to that
predicted by the national weather agency’s storm surge
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FIG. 1. Track of Typhoon Haiyan.

model (Lagmay et al. 2015). Figure 1 shows the track of
the typhoon and the affected areas.
Typhoon Haiyan was unusual in many respects. First,
it occurred quite late in the normal typhoon season in
the Philippines, which peaks in September and tapers off
by November (David et al. 2013). Its forward speed of
41 km h21 was nearly twice the average speed of tropical
cyclones making landfall in the Philippines (Takagi and
Esteban 2016). But what really distinguished this typhoon from the norm was, first, record wind speed and,
second, the shape and bathymetry of the bay off the
coast of Tacloban City. Intensity estimates derived from
satellite data just before landfall revealed a maximum
1-min sustained wind speed of 315 kph (196 mph), which
is a category 5 on the Saffir–Simpson scale (Daniell et al.
2013) and one of the strongest tropical cyclones in recorded history (Normille 2014). Normally, large storm
surges do not develop on the coast of eastern Visayas
because of the depth of the ocean immediately offshore,
but Leyte Bay (which is adjacent to Tacloban City) has a
funnel shape that, coupled with the shallow bathymetry
in that area, amplified the storm surge (Mori et al. 2014).
Ex post assessments of Typhoon Haiyan placed part
of the problem on gaps in risk communication, as many

residents were apparently unaware of the danger of the
forthcoming storm surge despite the agency’s accurate
surge model prediction (Neussner 2014; Rasquinho 2014).
One report estimated that only about 15 300 out of 220 000
urban residents moved to evacuation centers (Chen et al.
2013). Apparently, part of the problem was that agency
communication, regarding the predicted storm surge, was
unable to communicate that an event of extraordinary
magnitude and potential impact was about to occur—in
other words, the warnings were regarded as routine communication and ignored by many members of the public
(Lejano et al. 2016; Neussner 2014). Moreover, routine
disaster prevention activities were inadequate and, as some
literature has suggested (Shaw Scully and Hart 2014), these
routines may have even led to a false sense of preparedness. The problem lay in the fact that what was conventional and routine does not suffice in the face of the
extraordinary—as one team of reporters on the scene put
it, it was a ‘‘failure of imagination’’ (Chen et al. 2013).1

1

The event was clearly beyond anything the community had
experienced. A similar event that befell Tacloban City dated back
to 1897 (Soria et al. 2016).
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The question is: How can one better design warning messages so that their recipients might internalize and act upon
them, even if the event is a once-in-a-lifetime occurrence
that lies outside personal and institutional memory?2
In this article, the authors study how improved communication practices can foster greater preparedness,
sometimes referred to also as hazard mitigation (Emrich
and Cutter 2011), to increasing frequencies and/or severities of extreme weather events. The authors build a
relational model of risk communication that prescribes
more effective strategies for message construction. It
ties together insights from different bodies of literature
into a simple, exploratory model that the authors proceeded to test in the field.
Communication of risk/hazard information to agencies
and the public has been implicated in a number of public
emergencies. Eisenman et al. (2007) concluded that the
reception of evacuation messages prior to the arrival
of Hurricane Katrina contributed to the failure to
evacuate of many in lower-income residents in New
Orleans, a finding echoed by Cole and Fellows (2008).
Marris (2005) found ineffective emergency warnings
to have been a key factor in the tragedy of the Indian
Ocean tsunami. Manuel (2014) found faulty communication at the heart of controversy over the Elk River
Spill [also see Brown (2014)].
There are a number of insights from related research
that inform our work. As the literature on hazard and
risk communication shows, warning messages can be
ineffectual when their recipients find them lacking in
self-relevance, vividness, or trustworthiness (Dillard
and Hisler 2015; Moyer-Gusé 2008). On the other hand,
recent research on hazard warnings around tropical cyclones suggest that messages that are contextualized and
personalized can be more effective than messages which
are not (Morrow and Nadeau 2012; Morrow et al. 2015).
A fundamental assumption behind this approach is that
the message recipient has agency and is, ultimately, the
decision-maker who cannot simply be assumed to
blindly follow the agency’s directives. In other words,
the recipient should recognize the message to be relevant and comprehensible in order to act upon it. As the
risk communication literature emphasizes, the information process must engage and empower the public
(Moser and Boykoff 2013; Kasperson 2014).
Previous work on the communication process around
Haiyan suggests that recipients of the storm surge

2
In asking these questions, we do not blame the agencies for a
lack of diligence when, in fact, staff and officials exhibited extraordinary dedication, some even losing their lives in the process
(Flores 2013).
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warnings were unable to process and interpret the
messages correctly, the latter seen as appearing simply
technical and routine and, as such, being more likely to
be dismissed by local officials and the public (Lejano
et al. 2016). The problem lies not so much in the credibility of the agency’s forecasts but, rather, the degree to
which agency messages are received, understood, and
acted upon.3 The question that most concerns us is: How
can hazard warning messages be constructed to be more
effective, such that their recipients immediately recognize their relevance to their situations and interpret
them correctly? The relational model of communication, which will be discussed next, attempts to answer
this question.

2. Constructing a relational model of risk
communication
In this article, a relational model of risk communication is developed that encompasses a number of key
insights from the hazard and risk communication literature. The model posits an idealized communication
situation as one where two or more persons communicate directly, face to face, in a way that increases message self-relevance and promotes affective dimensions
of trust and authority. There is evidence, form the field
of communication research, that face-to-face communication is a particularly information-rich medium and,
logically, should be an important medium for hazard
warnings (e.g., see Clark and Brennan 1991). The thesis
is that messages that simulate this situation are more
prone to capturing the recipient’s attention. The logic is
straightforward: in face-to-face communication, the
message is directly addressed to the recipient and, so,

3

There is a general perception that the reliability of PAGASA’s
forecasts has much improved over the last decade, though some
of this is anecdotal (Santos 2014). There is some evidence of this.
In a recent assessment of forecast skill, PAGASA calculated the
mean positional TC (tropical cyclone) forecast error in 2016 to be
48.9, 93.4, and 137.8 nautical miles for 24-, 48-, and 72-h intervals,
respectively, which exceeded the agency’s target goals for forecast
error (M. C. A. Monteverde 2017, unpublished presentation). This is
reasonably close to other international agency performance, such as
the U.S. National Hurricane Center which reported 24-, 48-, and 72-h
TC forecast errors of 39.8, 70.8, and 103.0 nautical miles, respectively
(Cangialosi and Franklin 2017). This is also significantly better than
the 24-h forecast error calculated by PAGASA during 1994–96
(de Sesto et al. 1998), which was 86.1 nautical miles (note that
48- and 72-h errors were not provided then). With regard to
public perception, PAGASA noted an improvement in public
confidence after it implemented improvements in communication
over a 2-yr period; specifically, reduction of survey responses on
perceived inaccuracies in forecasts showed a drop from 25% to
19% (USAID 2017).
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immediately self-relevant. Moreover, the recipient can
gauge that the messenger is sincere and someone trustworthy. The complicating factor, of course, is that most
risk communication is not carried out face to face but
through other media (e.g., news bulletin in the newspapers or online). The logical recourse, then, is to construct the message text in such a way as to simulate the
communication that occurs face to face.
What this means is that messages should be composed
so that they simulate a direct conversation between one
person and another. It is appropriate to use the word
‘‘simulate’’ because many communication situations
(e.g., agency bulletin) do not allow ideal ‘‘bidirectional’’
communication (Covello et al. 1986; Covello and
Sandman 2001). As demonstrated below, messages
would take on the form of a narrative, which is a story
being told by one person directly to another. Such narrative refers to contextual details directly relevant to the
addressee. It is personalized in the sense of being directly addressed to the message recipient (at least in
form), most often written in second person. Moreover,
the message will come from a specific person, perhaps
someone with which the addressee is familiar. Last, the
message becomes more narrative-like when it tells a
vivid story that uses terms that are richly descriptive of
the situation being recounted, as opposed to technical
terms that may be unfamiliar to the recipient.
The model builds on and is corroborated by different
insights from the literature. Earlier work on risk communication has focused on the effectiveness of narrativebased, as opposed to technical, messages (Betsch et al.
2011; Dahlstrom 2014). More recently, research on persuasion and risk communication during extreme weather
events have suggested the following:
d

d

d

Messages are more effective to the extent that these
are more personalized and contextualized, increasing
self-relevance of the message (Meredith et al. 2009;
Morrow and Nadeau 2012; Morrow et al. 2015; Stein
et al. 2010);
Trust in the message source involves, along with belief
in the authority of the sender, affective elements
related to familiarity with, and reputability of, the
sender (Dunning and Fetchenhauer 2010; Engdahl
and Lidskog 2014; Twyman et al. 2008);
Narrative-like messages can increase the vividness
and, so, the credibility of the message (Green and
Brock 2000; Han and Fink 2012; Moyer-Gusé 2008).
Vividness is also increased by including descriptions
of event consequences in the message (Ripberger
et al. 2015).

The succeeding model ties these disparate insights together into a coherent conceptual framework.
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a. The model
Our relational model posits an ideal, or foundational,
mode of communication characterized by direct, faceto-face exchange. Direct conversation allows each person to recognize the other, gain or possess trust in
someone known to them, and to interact with or query
each other. This type of direct exchange is recognized as
immediately self-relevant by its participants. Direct
communication allows the listener to directly gauge the
sincerity and competence of the speaker. This ideal
communication condition is that of direct, face-to-face
conversations between two persons. Although such direct contact between agency officials and each member
of the public is not possible, the ideal communication
condition can be simulated or approximated in a number
of ways, as discussed below.
Such an idealized communication condition naturally is one of maximal personalization and contextualization (since the message is communicated
personally and speaks to the recipient’s situation directly). It maximizes familiarity with the source of the
message and, so long as the messenger has a good relationship with the recipient, can maximize trust. The
question, of course, is how can we improve communication in situations where there cannot be direct contact between sender (e.g., the national weather agency)
and receiver (e.g., the local resident) such as when a
weather agency issues a general weather bulletin. Our
research suggests that nondirect communication be
crafted to emulate the talk and even the interactivity of
direct, face-to-face communication. This entails crafting messages that are more like a narrative than a
technical report. Another practice that would follow
from this reasoning is to employ media that better approximate the ideal communication condition; for example, hearing the spoken word can be more effective
than printed or online text. Another example would be
having risk communication be sent directly to the
public through short message service (SMS) text to
complement printed bulletins.
We can only approximate direct communication in a
situation where an agency issues a written hazard
warning, such as when predicting a storm surge. In the
field research described below, the researchers test the
effectiveness of written messages that approximate direct conversation by crafting the message so that it has
the following features:
d

d

it is written in second-person voice so that it simulates
direct communication to the message recipient;
it is issued by a specific individual, to simulate direct
communication;
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it is written in narrative form (what this entails will be
spelled out below), simulating the speaker telling a
story to the hearer;
as narrative, it is written so that it more vividly
describes the situation being predicted, using everyday language rather than technical terms.

These characteristics, juxtaposed against the conventional message type, are listed in Table 1. Whereas
the traditional language of science is objective, universal, and neutral, the challenge is to design messages
(or to empower members of the public to design them)
in ways that are personal, cultured, gendered, and
contextual.

b. Relationship to other models
1) SOCIAL AMPLIFICATION OF RISK
The relational model emphasizes one specific dimension of the risk communication process (which might be
referred to as relationality) and so is related to the more
comprehensive sociocultural theory of the social amplification of risk (Kasperson et al. 1988), which posits,
more generally, that psychological, cultural, and other
factors increase or decrease the salience of the message
for the recipient. Another related theory is that of the
mental models approach (Morgan et al. 2002), which
emphasizes how message recipients (e.g., the public)
receive and frame the message in different ways than
that intended by the messengers. In the case of Typhoon
Haiyan, some research suggests that storm surge warnings may have been regarded by the public as routine
agency communication that was not distinguishable
from the regular weather warnings frequently appearing
in the media (Lejano et al. 2016). Our model focuses on
one specific aspect of risk communication, relationality,
in contrast to the more comprehensive sociocultural
theory, which points to factors (other than pure informational content) that frame how the message is
received.

2) ELABORATION–LIKELIHOOD MODEL OF
COGNITION

Our model also draws from insights from models of
cognition, such as the elaboration–likelihood model
(ELM). ELM proposes a theory about processes by
which a person receives a message from another and
how and why such a message is internalized by the
person and influences behavior (Petty and Cacioppo
1984, 1986). It is a type of dual-process theory wherein
processing of the external message proceeds, cognitively, by way of two alternative routes: central and
peripheral.
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TABLE 1. Comparing narrative and technical message types.
Relational (narrative)
Model

Conventional (technical)
Model

Everyday language
Second-person
Vividness of description
Personalized
Local/contextual
Cultured, gendered

Technical language
Third-person
Precision of description
Impersonal
Universal/general
Neutral, universal

Central processing is the classic cognitive route
where a person makes an effort to understand the
message, reflect on it, and form a decision based on it.
This is the type of processing that occurs when a person
receives a storm surge warning and decides whether or
not the risk is great enough to warrant evacuating one’s
family—in other words, the message undergoes high
elaboration (associated with explicit decision-making).
This type of understanding is thought to incur understanding in the person that lasts and effectively
guides decisions. Central processing is most likely to
occur when the message recipient has the motivation to
consider the message and has the ability to process it.
When the person is little motivated or unable to take in
the message, then cognition proceeds by a second route,
peripheral processing, wherein the person is influenced
through an affective or heuristic mechanism. In these
peripheral processes, it is the indirect emotional or
perceptual effect of a message that can, tangentially,
influence behavior.
How can we increase the likelihood that a person
actively processes a message (i.e., receives it through the
central route)? According to ELM theory, motivation is
strongly related to self-relevance (i.e., the recipient interprets the message as being directly relevant to self
and one’s own situation). Closely related to this is the
consequentiality of the message (i.e., the recipient understands that the potential consequences of an event or
action is great enough to warrant serious consideration).
But the person needs the ability or relevant competence to interpret the message or, conversely, the message
has to fit the person’s interpretive competencies. These
three factors—self-relevance, consequentiality, and
ability—can be used to increase the degree to which a
message is understood and actively processed (Petty
and Cacioppo 1986).
Self-relevance may be increased by contextuality,
where a message clearly speaks to the person’s immediate situation or place; this, in turn, can be increased by
framing the message in local terms, addressing it to the
recipients directly, or providing relevant information
that the recipient can use to recognize that conditions
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being described are similar to what one experiences.
This is related to the level of specificity of the message
(e.g., Zimmerman et al. 2010. Diller and Hisler found
message effectiveness to be higher when delivered in
first person voice rather than third person—what they
refer to as experiential processing (Dillard and Hisler
2015). Consequentiality is increased when the message
spells out what the consequences can be in specific terms
and links these to actions that can be taken by the recipient. This relates to how explicit and realistic descriptions of consequences are. Ability can be enhanced
through ongoing efforts at public education and, at the
same time, framing messages so that they can easily
be understood by recipients who are not technically
trained.
The relational theory constructed herein, while distinct from ELM theory, echoes some of the latter’s insights regarding enhanced message reception when the
message is personalized and contextualized, thus increasing relevance.

3) NARRATIVE TRANSPORTATION
Transportation theory arose in response to ELM’s
dual-process model. The dual process model posits
that messages take effect either because recipients
actively process the information or are indirectly and
precognitively influenced by them. Narrative transportation theorists contend that a third route is possible: one in which the recipient imagines herself or
himself to be in the situation depicted by the message.
This, in turn, makes the situation more real and relevant to the recipient, increasing the message’s effect.
In this theory, the vividness and plausibility of the
narrative or story being communicated is key (Green
and Brock 2000).
Transportation theory has implications for risk communication. Specifically, if the message can take on a
more storylike structure, be more vivid and realistic,
and be compelling as a story, then it stands a better
chance of affecting behavior of the recipient. Transportation theory points to vividness and realism of the
story as important determinants of effectiveness. Story
appraisal theory emphasizes related properties, such
as the degree to which the story has a point, is credible, and is generalizable to the rest of society, as more
likely to lead the recipient to consider its implications
(Berger et al. 2016). Note, however, other theories
that discuss how vividness matters for reasons other
than transportation effect, such as that of Anand and
Sternthal (1987), who propose a resource matching
theory (e.g., when the recipient expends little resource,
such as time, to interpretation, vivid messages are easier
to comprehend).
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There are clear overlaps between theories. Selfrelevance, as in the ELM theory, is closely intertwined
with the vividness and credibility of the scenario or situation being framed by the message. Source credibility
and social identity is intertwined with the degree to
which the recipient identifies with the messenger, which
in turn is related to the qualities of the narrative (MoyerGusé 2008).
Clearly, there are limitations to how much risk communication can be cast in the form of narrative. Agency
memos may need to be brief and, moreover, may not be
able to work explicit stories into their text without sacrificing some of the authoritativeness and technical accuracy expected of official communication. Part of this
stems from the differences attributed to stories (which
are considered anecdotal) and data (which are considered factual). On the other hand, this raises possibilities
of multiple avenues for risk communication, apart from
singular official memos and bulletins: examples can be
less formal information campaigns or informal blogs or
texts that can be spread by word of mouth or texting.
The discussion on trust, empathy, and familiarity, below,
provides further justification for designing alternative
routes of communication.
Our theory echoes a key insight from transportation
theory that the message is more narrative-like when it is
conveyed in easily understandable language and describes the situation in vivid terms.

4) EMPATHY AND TRUST
Much work has been done, in different domains of
research, in how messages can effect cooperation on the
part of the recipient. Beyond the formal, ostensible information being conveyed, it is evident that there is
important, tacit knowledge that needs to also be transmitted. This tacit knowledge has to do with the recipient
understanding that the message is meaningful to her or
him and that both messenger and message are to be
trusted. Trust, in turn, is sometimes categorized in two
different forms: cognitive trust, meaning belief that the
source of the message and source are credible, and
emotional trust, which is an affective disposition that the
messenger is benevolent and sincere (McKnight et al.
1998). This is echoed by research on the ‘‘availability’’
and ‘‘affective’’ heuristics (Tversky and Kahneman 1974;
Slovic et al. 2004).
The cognitive basis of trust can be satisfied when the
messenger, a government agency for example, is considered technically authoritative and dependable—this
is the basic assumption of the theory of reasoned action
(Fishbein and Ajzen 1975). However, emotional trust
can be missing when the messenger is an impersonal,
distant body. To some extent, this type of trust is related
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to the characteristic of empathy, or the ability of the
recipient of the message to understand and feel what the
messenger is conveying. Part of the research on empathy
is echoed by the work, discussed above, on transportation; that is, when the message is realistically and
vividly conveyed, this can increase empathy on the part
of the recipient (Hoffman 2001) or perspective-taking
(Batson 2014), either of which can elicit the desired reaction to the message.
The persuasiveness of the message can be affected by
the degree to which the recipient identifies with the
messenger, which can be related to belonging to the
same group, as suggested by social identity theory
(McGarty et al. 1994; also Tajfel and Turner 1986), or
through similarity (Byrne 1997). Empathy and trust can
increase with familiarity with the messenger—whether
this involves direct relationship with the latter (Krebs
1970; May 1987) or affiliation of messenger and recipient with the same social group (Barr 1999). The
implication for risk communication is that people
may be positively influenced when receiving a message directly from a relative, friend, or neighbor from
that person’s same social group. This is at odds with
formal communication from government agencies,
which usually display two relevant characteristics:
impersonality, which conflicts with the idea that the
message be from someone in the recipient’s social
group of personal social network, and its technical
nature, which conflicts with the language used in
everyday, interpersonal communication.
Similar to the effect of identification with the source,
message effectiveness can increase with identification of
the recipient with the story. That is, when the message
conjures up memories or thoughts about one’s own experience and history, it triggers emotions that can
heighten the impact of the message (Dunlop Wakefield
and Kashima 2008). In general, emotion-inducing messages tend to be better recalled, as found in the fields of
marketing (Escalas et al. 2004; Lang et al. 1995) and
health communication (Biener et al. 2006; Dillard and
Peck 2000; Pechmann and Reibling 2006).
A particularly interesting possibility is the effect of
receiving messages from one’s peers. Some research
suggests that messages from peers can score higher on
quality and likeability than messages from other sources
(Sundar and Nass 2001; Walther et al. 2010).
This suggests various avenues for investigation. One
is the possibility of having the message be conveyed
by a specific authority figure known to the recipient or
from an organization directly related to the recipient.
Another possibility is to have messages sent through
nonofficial channels. The latter can take the form of
informal or SMS messages that can then be passed on
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from person to person within a social network. This can
be done through digital media or phone, which preserves the aspect of familiarity. However, some research suggests that it can even be more effective when
conveyed directly in face-to-face mode, since direct
contact allows facial or bodily cues to facilitate emotional empathy (Iacoboni 2007). The implication is the
need for at least some messages to be put in everyday
language that can be spread informally from person
to person.
Our relational model captures some of the above insights on trust, particularly the idea that communication
from a known other, in language simulating direct conversation, increases the level of trust on the part of the
recipient. What is unique to our model, which the above
models do not feature, is the construction of an idealized
communication situation in the form of direct face-toface conversation.

c. Testing the model
The relational model of risk communication was
tested through a survey of Tacloban City residents who
chose not to evacuate during Typhoon Haiyan, inquiring into whether a more personalized, contextualized message would be more effective than a technical
bulletin. This target audience was chosen as being the
subgroup of the local population that was unwilling to
evacuate during the typhoon. The survey also explored
reasons behind the choice not to evacuate during the
typhoon. It is hoped that this and succeeding research
can identify improvements to the risk communication
process that might be more effective in motivating
hitherto resistant population subgroups to act on the
hazard warnings.

3. Materials and methods
The research protocol was approved by the university Institutional Review Board, and written informed
consent was obtained from the human subjects. Two
versions of storm surge warning messages were tested
on a sample of 90 Tacloban City residents who chose
not to evacuate during Typhoon Haiyan, this population presumably representing those who are most
resistant to risk communication. The main hypothesis
is that message (e.g., hazard warning) texts that have a
narrative form, as opposed to a technical bulletin format, will be more self-relevant, vivid, and authoritative
to recipients and thus can have a greater effect on risk
avoidance.
Note that the survey design would be effective regardless of the level of stress experienced by interviewees during Haiyan; that is, the hypothesis still holds
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FIG. 2. Typhoon Haiyan impact zone and survey area.

that the narrative message would elicit better responses than the default message, so long as survey
respondents were all reasonably similarly affected by
the typhoon. The filter questions (described below)
introduce this level of similarity. There was a desire to
avoid highly traumatized interviewees because their
responses might automatically register the maximum
willingness to evacuate, regardless of message type
(which means there will be less chance of detecting
differences between test and control). There is also
the possibility that traumatized persons may exhibit
the opposite behavior, namely that they may ‘‘freeze’’
and be unable to act (Schmidt et al. 2008). In either
case, the best recourse is to try and avoid including
highly traumatized individuals in the survey. So then,
avoiding traumatized interviewees increases the
chance that we see differences in response across
message types, and the filter questions also help in
this regard.
In recruiting subjects, the researchers used filter
questions that screened out Tacloban residents who
had lost members of immediate family or close
friends during the typhoon, had more than minimal
damage to their homes, were victimized by looting, or
witnessed the storm surge engulf their immediate

vicinity. As shown in Fig. 2, the interviewees were all
selected from two adjacent districts (called barangays),
109 and 109-A, in Tacloban City that were not inundated
by the flood water and saw minimal damage during
Haiyan.4

a. Test design
The hypothesis was tested by having half of the respondents (group A, n 5 45) read one version of a
message (a narrative addressing the recipient directly)
and the other half (group B, n 5 45) an alternative
version (a technical bulletin). The narrative message
emulates characteristics of direct face-to-face communication, where the sender is a person known to the
receiver, and the message directly addresses the receiver’s situation. Informational content was kept the
same across the two messages. English translations
of messages A and B are shown below (the original
messages were in the local dialect, Waray, spoken in
Tacloban City).

4

Note, too, the eyewitness account of one of the coauthors who
lived in this district to the effect that there was little to no flooding
and damage in that area.
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MESSAGE A (NARRATIVE DESIGN)
To residents of Barangay Pablo,
According to PAGASA (Philippine Atmospheric,
Geophysical and Astronomical Services Administration), our barangay may experience a storm surge
of 1 ft (up to your knees) tomorrow. You and your
family may be in danger. You may be swept by the
water, even if low, and carried away. You or your
family can be hurt or even drown as the fast-moving
water hits. Please evacuate immediately. Call me
should you need assistance.
Your tanod (captain) and PAGASA liaison,
Mariano Loreto.

MESSAGE B (TECHNICAL BULLETIN DESIGN)
PAGASA forecast: 1 ft storm surge by tomorrow.
Risk: Possible danger as this level of surge can sweep
people away.
Hazard: Possible injuries from trauma or drowning
from flood.
Recommendation: Evacuation of residents in
affected area.

As seen above, message A better approximates the
idealized communication situation since it is written
as a direct message from a specific person, addressed in
second-person to the recipient, and told in a more storylike manner using everyday language.

b. Recruitment of subjects
The respondents were selected from two adjacent
local districts (referred to as barangays), Barangay
109 and Barangay 109-A, in Tacloban City, Leyte,
Philippines. The participants were married women
who did not evacuate during Typhoon Haiyan, with no
immediate family members who were hurt during the
typhoon, and with houses undamaged or only slightly
damaged during the typhoon. These characteristics of
the research locale and the participants were considered necessary to remove possible bias and to exclude
sensitized respondents in relation to occurrence of
storm surge. The intent was to recruit subjects who
were unwilling to follow evacuation advisories (and,
presumably, those for whom an improved message
design might show the greatest difference). Only females were recruited to reduce confounding effects
due to the fact that, as informants shared with the
project team, in many cases female heads of households were the ones who attended to seeking shelter in
the evacuation centers while the male heads of
households monitored conditions around the home.
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These barangays were not heavily affected by the
onslaught of Typhoon Haiyan in 8 November 2013
and so respondents are thought to be less traumatized
by the experience than in other barangays.
The decision to limit the survey to female heads of
households was mainly to reduce confounders and variability in the sample. But there is, additionally, ample
reason to focus on this subgroup. Traditional, cultural
norms in the Philippines have long given the female
head of household a primary decision-making role in
domestic affairs (Rodell 2002, p. 131). For example, one
traditional norm is that of a male breadwinner turning
over his income to his wife, who would then make decisions over spending for the family. Results from a
recent survey showed that the proportion of households
where the female had control over the male’s earnings
to be about 4 times that where men had control (Castro
2014). And, so, there are reasons to believe that the
female head of household would have much say
have over how and when to take the family to the
evacuation center.
Subjects were randomly assigned to either group A (who
were provided the narrative message) or group B (who
were provided the default technical bulletin). Written
informed consent was obtained from each subject.

c. Data collection
The researchers trained two barangay health workers
(BHWs) to assist in the data collection, as these persons
have access to and are trusted in the community. The
research team was comprised of three of the coauthors plus
two BHWs.
The study area was divided into zones, and stratified
random sampling was done within each zone, where
streets were randomly chosen (along which survey
respondents would be recruited). On the chosen streets,
each home was approached and survey respondents
recruited, and willing participants were alternately
assigned to group A (narrative message group) and
group B (default message group). As shown in Fig. 2, all
the homes in the study community are at least 1.5 km
from the coast, and the survey was done in a district that
lay outside the areas damaged by floodwater.
The interviewers randomly visited households from
the two barangays and interviewed one woman from
each household that satisfied the inclusion criteria.
Each of the participants were randomly assigned to
groups A and B. Participants in group A were asked to
read a hypothetical warning message about the occurrence of storm surge using a narrative format while those
in group B received the same warning message but
phrased using a technical bulletin format. Participants
were then asked questions about the likelihood of
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evacuating, self-relevance, vividness, trust of the sender,
and authority of the sender of the message. The participants rated these five aspects of the message on a Likert
scale (1 to 7). They were also asked to answer questions
about reasons for not evacuating during Typhoon
Haiyan, and to locate their houses in a flood risk hazard
map and likewise interpret the said map. Respondents
filled out paper questionnaires with the researchers on
hand to clarify any questions they had.

d. Questionnaire
The questionnaire can be found online at https://www.
environmental-communication.space/download. The most
important aspect of the survey was the comparison of
willingness to evacuate between a group that received
a narrative-like message (group A) and a group that received a standard technical bulletin (group B).
Messages A and B were designed to maintain the
same informational content in either case. Message A
was designed to resemble actual narrative (which, in the
idealized condition, is that of a person talking directly to
another); for example, it is written in a second-person
point of view. Message B was written to resemble a
technical bulletin with language as might be found in an
agency weather circular. The questionnaire was written
in the vernacular, Waray, and the researchers were all
conversant in this language.
The survey instrument provided a menu of possible
reasons for not evacuating during Typhoon Haiyan,
which respondents rated. The questionnaire allowed for
responses outside the menu of options. Last, respondents were provided a storm surge inundation map and
asked whether they could locate their homes on the map
and interpret the map properly.

e. Data analysis
Groups A and B were compared based on their responses with respect to the likelihood of evacuating,
self-relevance, vividness, trust of the sender, and authority of the sender of the message, which were measured on a Likert scale. A one-tailed Mann–Whitney
U test was used to assess the significance of differences
in responses between groups A and B, on these five aspects of the message. R statistical software was used in
the data analysis.

4. Results and discussion
Study results are shown in the following tables. As
shown in Table 2, no significant differences were found
in the composition of group A versus group B.
As shown in Table 3, responses to varying storm
surge messages indicate a statistically higher positive
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response, in terms of willingness to evacuate, in group A
compared to group B (a mean of 5.156 versus 3.711,
measured on a Likert scale of 1 to 7). Message A rated
significantly higher than message B in self-relevance,
vividness, and authority (but not significantly so for
trust). In other words, the narrative-based message
seemed to be more effective, along several dimensions,
than the conventional technical bulletin.
Referring to Table 3, the narrative message rated
more highly than the technical bulletin in terms of intent
to evacuate, self-relevance and vividness of message,
and perceived authority of the messenger. This supports
the relational model of risk communication proposed
herein. There were no statistically different outcomes
between the two messages in terms of perceived trust.
One can only speculate as to the latter result, but it is
possible that trust rises only when the recipient recognizes the messenger’s name.
The questionnaire also inquired into respondents’
reasons for not evacuating during Typhoon Haiyan.
The responses are shown in Table 4. The first observation is that many of the possible reasons were rated
highly (around or above 3.0 on a Likert scale of 1 to
4); that is, multiple factors dissuaded residents from
following evacuation advisories. Moreover, it appears that the majority of respondents did hear or
read about the storm surge warning but were unclear
about what a storm surge was or how severe it would
be, suggesting problems with message design. The
results shown in Table 4 suggest that multiple reasons
hindered member of the public from moving to the
evacuation center. This has implications for disaster
risk prevention and local governments, as they indicate needed improvements policing communities
and the quality of the evacuation centers. To some
extent, some of these factors can be addressed in
message design (e.g., informing the public about
policing and evacuation center conditions).
The most highly rated reasons are (in order of highest
to lowest):
(i) a feeling that their home was the safest place to be,
(ii) the fear of burglary in the home while away at the
evacuation center,
(iii) significant underestimation of the risk from the
storm surge,
(iv) negative perception of the evacuation center, and
(v) uncertainty over what a storm surge is.

5. Conclusions
For many of the communities that will be struck
by devastating storm surge, this event will be something local residents and agency staff will have never
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TABLE 2. Characteristics of respondents (s.d. 5 standard deviation).
Group A

Characteristic
Age (years)
(mean 6 s.d.)
21–30
31–40
41–50
51–60
60 and above
Number of children
(mean 6 s.d.)
0
1–3
4–6
7–9
Education
Elementary level/graduate
Secondary level/graduate
College level/graduate
Graduate level or higher
Income (in Philippine pesos)
No answer
Less than 5000
6000–10,000
11,000–15,000
16,000–20,000
21,000 and above
Employment
No answer
Housewife
Self-employed
Government/private employee
Retired employee

No.

Group B
%

No.

Total
%

No.

Test statistic
%

p value

(56.1 6 15.5)
2
4.44
9
20.0
6
13.3
6
13.3
22
48.9

(53.1 6 15.9)
5
11.1
6
13.3
5
11.1
11
24.4
18
40.0

(54.6 6 15.7)
7
7.8
15
16.7
11
12.2
17
18.9
40
44.4

0
29
11
5

(3.36 6 2.2)
0.0
64.4
24.4
11.1

(3.44 6 2.1)
2
4.4
27
60.0
12
26.7
4
8.9

(3.40 6 2.1)
2
2.2
56
62.2
23
25.6
9
10.0

1
4
29
11

2.2
8.9
64.4
24.4

2
10
22
11

4.4
22.2
48.9
24.4

3
14
51
22

3.3
15.6
56.7
24.4

3.843b,c,d
0.146

4
9
6
8
5
13

8.9
20.0
13.3
17.8
11.1
28.9

3
16
7
4
8
7

6.7
35.6
15.6
8.9
17.8
15.6

7
25
13
12
13
20

7.8
27.8
14.4
13.3
14.4
22.2

5.851b,d
0.211

2
15
5
9
14

4.4
33.3
11.1
20.0
31.1

2
16
5
9
13

4.4
35.5
11.1
20.0
28.9

4
31
10
18
27

4.4
34.4
11.1
20.0
30.0

0.069b,d
0.995

0.906a
0.368

20.198a
0.844

a

Two-sample t test.
Chi-square test.
c
Elementary/secondary level/graduate combined because of very low frequencies.
d
‘‘No answer’’ category not included in computation.
b

experienced before. The crucial task is how to prepare
the public and emergency responders for an event
that lies outside their realm of experience. Adapting
to a changing climate will require new strategies for
communicating the unfamiliar.
The outcomes of this exploratory research are encouraging in the sense that message design may make a
difference in eliciting appropriate responses by the
public. An important part of the study design was
selecting a target audience that was most resistant to
such messages. Test results suggest that a contextualized, personalized, narrative-like message can be more
effective than the conventional technical bulletin. We
generalize this into what we refer to as the relational
model of risk communication.
This model depicts a number of observations made
by researchers. For example, one study found risk

communication through TV and radio to be more effective than SMS texts (Bean et al. 2014). This would
be consistent with the model shown in Fig. 1, where
seeing or just hearing the messenger approximates the
ideal communication condition more than written text.
Suggestions by researchers regarding greater personalization and contextualization of hazard warning messages
(e.g., Morrow et al. 2015) are consistent with this model, as
well. There is evidence that messages that are more
narrative-like are easier to diffuse through a network,
whether by word of mouth, social media, or other means
(Stein et al. 2010).
The exploratory research described herein provides several promising directions for risk communication practice, including improving message
design and increasing interactivity (Moser 2010;
USDHS 2016), such as using social media, for risk
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TABLE 3. Distribution of responses, storm surge message (group A: n 5 45, group B: n 5 45). The p value is for a right-tailed Mann
Whitney U test. Asterisks (*) indicate a significance threshold of p 5 0.05.
Rating (1-lowest to 7-highest)
Survey item
III.1 Likelihood of evacuating
Group A
Group B
III.2 Self-relevance
Group A
Group B
III.3 Vividness
Group A
Group B
III.4 Trust
Group A
Group B
III.5 Authority
Group A
Group B

1

2

3

4

5

6

7

Mean

U

Z

p

4
9

2
7

3
2

1
11

9
7

16
4

10
5

5.156
3.711

1443

3.5231

0.0002*

2
1

0
7

0
3

6
12

7
4

16
7

14
10

5.667
4.636

1312

2.7074

0.0032*

2
5

0
1

2
5

6
11

7
6

15
5

13
12

5.511
4.667

1261

2.0457

0.02*

1
2

2
2

0
1

6
9

11
7

13
9

12
15

5.467
5.311

1038

0.2116

0.4173

1
1

1
1

1
2

6
16

12
9

13
5

11
11

5.444
5.000

1215

1.6764

0.0466*

communication. Other important issues revolve around
new practices that aid in the areas of building public
trust, engaging communities, and addressing scientific
uncertainty (Covello and Sandman 2001; Fischhoff
and Davis 2014). This is part of a broader thrust to
increase the contextuality of policies and programs
(Lejano 2006).
Other research directions that should be explored
include modes of optimizing formal and nonformal
modes of risk communication, integrating improved
message design with ongoing educational campaigns

around ‘‘hazard literacy,’’ and reconciling agency staff’s
need for technical accuracy in reporting (including reporting uncertainty) with the need to speak in the public’s everyday language. Of course, we are cognizant of
the fact that risk communication is but one element in a
whole suite of practices and measures revolving around
emergency preparedness (Leelawat et al. 2015; Otto
Mehta and Liu. 2018).
This work is part of a broader agenda that involves
democratizing risk communication—that is, enabling
multiple publics, including the most vulnerable, to

TABLE 4. Survey responses: Reasons for non-evacuation (n 5 90).
Response distribution (%)

Item
I did not hear about or know about the coming
flood/or storm surge.
I heard about the flood/storm surge but did not
think the risk was great.
I felt my home was the safest place to be.
I did not like to stay at the evacuation center.
Storm warnings in the past, before Yolanda, are
usually exaggerated, nothing usually happens.
I heard about the storm surge but the information
was unclear about what a storm surge is.
I did not think that the information about the
storm surge applies to me or my local area.
I was afraid to leave my home because someone
may break in and rob us.
I was waiting for some official or person I know to
inform us [about the storm surge] in person.

1

2

3

4

Does not
apply to you

Slightly applies
to you

Moderately
applies to you

Strongly applies
to you

Mean

40.0

13.3

25.6

21.1

2.278

13.3

15.6

27.8

43.3

3.011

6.7
16.7
13.3

6.7
16.7
18.9

18.9
17.8
33.3

67.8
46.7
34.4

3.478
2.966
2.889

18.9

12.2

26.7

42.2

2.922

15.5

23.3

24.4

36.7

2.822

23.3

4.4

16.7

55.5

3.044

43.3

15.6

17.8

22.2

2.191
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actively participate in seeking, interpreting, and acting
upon knowledge about hazards from extreme events.5 If
there is broad participation among the public in risk
communication, then nobody is left out, not even the
most vulnerable.6 Rather than be passive recipients of
agency messages, an active citizenry can be empowered
to craft and implement risk preventive actions that fit
their community. Moreover, many receive information
not through official channels but informally, hearing it
from family and acquaintances, which means the public
needs to be able to understand and communicate
knowledge concerning risks.7
But, in order to democratize risk communication,
knowledge must be conveyed in accessible ways—in
particular, in the form of a shareable narrative. In addition to ease of transmission, narrative is also a rich
medium by which the speaker can express her own experience of risk (Lejano Tavares-Reager and Berkes
2013; Lejano and Stokols 2018).
One thing is certain: conventional, routine messaging
may not suffice vis-à-vis nonroutine, extraordinarily
extreme weather events, and adaptation to climate
change will require new communication strategies for
making the singular and unprecedented comprehensible
to millions of people.
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5
As an example, resources for risk communication can be
found on the project website, which can be accessed at https://
environmental-communication.space.
6
This is borne out of extensive research on processes and
pathways that render women in some lower-income communities
more vulnerable to extreme weather events; see the Gender
Report, which can be accessed as Addendum D at https://www.
environmental-communication.space/download.
7
A survey of access to flood warnings, done in the Philippines,
found that the most common source of flood warning information among survey respondents was family and friends
through word of mouth, phone call, or Facebook, with government agencies being only the second most common source
(Mateo and Oki 2011).
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