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ABSTRACT

It is a common assumption, both depicted in Hollywood movies as well as described
in scientific papers, that the public would react to the news of an impending asteroid
impact with panic, causing chaos and civil unrest, aggravating the situation.

Research in fields such as social psychology and psychiatry studying the responses
of people during past disasters and associated warnings concluded that this
assumption is largely false. Panic is quite rare and limited to certain situations for a
brief time.

This paper summarizes the current models predicting how people will react and
respond to disasters and their warnings and discusses what it means for
communication strategies related to warnings and updates of potential asteroid
impacts and their consequences as well as any associated disaster management
efforts, concluding with some recommendations.

1. Introduction

Who has not seen a Hollywood blockbuster movie depicting a cosmic disaster such
as an asteroid or comet heading to earth, threatening our very existence? What
mental image first comes to mind? Masses of people running for their lives in sheer
panic, looting, chaos and mayhem.

This image has found its way into the academic literature. Emanuelli et al. are using
the word ‘panic’ 10 times in their 2014 IAC paper about an effective public NEO
communication strategy, stressing that it needs to be avoided.[1] They are not the
only ones, see [13,14,15], to name just a few.

The media has also picked up on this and titles headlines of many asteroid close fly-
bys with the words “Don’t panic”, suggesting it is a normal response to this kind of
news.



Perhaps not surprisingly it has also found its way into the heads of decision makers,
who may be reluctant to issue warnings, or delay doing so and implementing
evacuation procedures, for fear of causing panic. [2,3,4].

But is this really true?

2. Research
2.1 Panic

Panic infers irrationality, however people fleeing from danger is a very rational
behavior. For instance, rushing for the exits in a structural fire may be the only
rational course of action to take. Hence, the decision to label instances of collective
flight as panic is arbitrary. [2,5,6]

Panic is a very rare form of human behavior. [4,6,7] It only occurs when four
conditions are present. First, people are in a confined space like in a closed-in room
or in a theater. Second, escape routes are present. Third, people are convinced that
death is certain if they do not traverse the escape routes to safety. But convincing
people that death is certain is almost impossible before an event has happened.
Most people must see others dying in situ to believe that they too might die. When
these conditions exist, people sometimes “panic” to compete with each other to
traverse the available escape routes to preserve their own life. But panic is actually
rare even when these four necessary but not sufficient conditions for it to occur
exist.[6]

While mass panic (and/or violence) and self-preservation are often assumed to be
the natural response to physical danger and perceived entrapment, the literature
indicates that is not the case and the research showed that the supposed panic
reaction of the population was almost exclusively a mass media creation.[2,5,8]

Researchers have pointed out the huge discrepancy between the actual frequency of
panics in any sense of the term, and the exaggerated interest in and widespread use
of the word not only in popular culture but also especially among social scientists
who have not researched the phenomena.[5]

The often feared accompanying chaos and looting is rather an indication of social
issues. Social psychologists accept both that looting is criminal behaviour, and that it
is natural when the forces of law and order disappear. They distinguish different
types of looting, including[9]:

e Looting of goods needed for survival

e Opportunistic theft of good such as TV sets

e Collective action, conditioned by the political environment.
Mass outbreaks of looting can follow precise patterns, which express the
community's sense of right and wrong.[9] Fear of widespread looting has its own
consequences such as refusing to evacuate, disruption of traffic and diverting law-
enforcement personnel. [7]

2.2 Disasters



The typical response to a variety of threats and disasters is not to flee or attack but
rather affiliation, that is, to seek the proximity of familiar persons and places;
moreover, separation from attachment figures is a greater stressor than physical
danger.

Studies of collective behavior in disasters thus show that fear tends to be minimal
and expressions of mutual aid predominate. On the negative side, however, people
in groups of familiars are generally slow to react to initial warnings, slow to leave
work areas, and wait to assemble with their primary group before evacuating. Thus,
evacuation may be so delayed that survival is threatened. In certain situations, such
as structural fires, the tendency to seek the familiar in the face of imminent physical
danger can have disastrous consequences in terms of increasing the risk of severe
injury or death.

Thus, from a public health or safety point of view, the problem in disasters is not that
people tend to panic and act precipitously in response to danger, but that people
typically delay or fail to take appropriate evasive action when it is needed.[2,7]

The way danger and evacuations are communicated during a disaster is crucial. One
study highlights the importance of issuing prompt instructions to the public,
explaining what is happening, what to do and why, if a successful evacuation is to be
achieved.[10] Similarly, another report recommends to trust the public with
information which leads to increased compliance when evacuating.[11]

2.3 Disaster Warnings

Disaster warnings are always associated with some degree of uncertainty. The initial
reactions to this may be low compliance, but not panic, chaos and looting. For
example, amid the uncertainty of the Y2K period, some Americans stocked up on
food, water and guns in anticipation of a computer-induced apocalypse [12], which is
in line with authorities general recommendation to stockpile supplies for
emergencies.

Issuing disaster warnings is more complex than just communicating scientific facts.
Warnings also have to take into account different specific events, nations, and
cultures as different groups can react differently to the same warnings. [4,6]

People learn about disaster risks and how to adjust to them as much via informal
networks as via official risk communications. Trust is a crucial factor that underpins
adjustment adoption. High trust will motivate people to adopt adjustments. Low trust
will dampen this motivation.

Risk knowledge circulating through social networks can lead to a sense of
responsibility for adjusting to the risk. However, this is contingent on having the right
knowledge, and a sense that one can reduce risk. Drivers of adjustment are: Risk
perception, knowledge, responsibility, trust and control. In sum, risk perception is not
driven by scientific estimates of physical hazard. Instead, psychological and social
factors shape risk perceptions, on both the conscious and subconscious levels.
Sensing risk is in itself not enough to motivate adjustment behaviours. Risk must be
socialised and made visible through both formal and informal communicative
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networks. Peer influence and norms motivate feelings of social responsibility. Yet
responsibilities will not easily be acted on unless people have both a sense of trust
and a sense of control.[8]

3. Disaster Communication Strategies

The research in the field of public disaster response is extensive. Dennis Mileti
summarizes it well in his white paper[6]:

There is elaborate research-based empirical evidence on the topic of what it takes
for warnings to help people to shed their safety perceptions and then take timely and
effective protective actions. Here is what has been learned. People do not
immediately respond to early warnings because they first “search” for additional
information to “confirm” that they are really at risk. This search response happens
despite the technology used to give warnings. Searching is a social phenomenon. It
involves talking things over with others and seeking to hear the same warning over
and over and from different sources before safety perceptions are relinquished.
Warned people turn to friends, relatives, and strangers to determine if they agree
that risk is present and if protective actions are warranted. This process--
constructing new perceptions of risk out of existing perceptions of safety--adds time
before protective actions are taken, it is fundamental to human beings worldwide,
and it simply is not going to change. Public warnings work best when they facilitate
the process and speed it along. Ignoring this basic human element in providing
public disaster warnings has and will continue to cost human lives.[6]

What is said and not said in a public warning message has a profound effect on what
people think and then do in response to hearing that warning message. Research
evidence, accumulated and replicated over decades, can be summarized as follows.
Three topics are vital to address in a public warning message to maximize the odds
that the endangered public takes timely and effective actions. These are: source,
content, and style.[6]

Source: The idea of a single credible spokesperson for emergency warning is faulty.
There are three reasons why. First, different people in the public have different ideas
about who is and who is not credible. Second, people’s ideas about credibility
change over time. Third, spokesperson credibility and warning message belief are
different, and the former does not guarantee the latter. The most credible early
warning source is not a single spokesperson at all. It is a group of different people
and organizations. Creating a mixed panel to be the source of public warnings
requires that many agree to partner to be a warning co-source long before a
particular event occurs. Consequently, it falls into the domain of pre-event
emergency planning.[6]

Content: Research also documents the need for four additional items to be in a
warning to facilitate public protective action taking. First, and most important, is to
give people “guidance about exactly what they should do” using words that paint the
picture of what their response should look like. Second, warning messages should
tell people about “the timing” of their actions. Warnings have a higher probability of
being followed by appropriate public response it they tell people when they should
start and by when they should complete the recommended protective action.Third,
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warnings tend to work better when they tell people “who does and who does not
have to take the protective action” and also explain why. People in harm’s way need
to clearly understand that you are talking to them. And people who are safe need to
be told so. Last, people are more apt to take protective actions if the warning informs
them about the pending hazard’'s “consequences and how the protective action will
cut their pending losses”. But research does not conclude that warnings should
provide people with a science lecture about the phenomenon that is about to occur.
It does conclude that the basis for protective action recommendations should be
clear to the people being warned.[6]

The public will be starving for information. Thus the more proper information the
authorities can provide mitigates the information vacuum before rumours, myths,
misinformation, and ultimately hoaxes can take their course.[4]

Style: Warning message style is about how the warning is “worded and spoken” and
it too influences public response. Research documents five style elements to use.
The first is “clarity.” Research clearly documents that simply worded messages work
best. Jargon should never be used. A good rule of thumb to use in wording a public
warning is that you should say it another way if your grandmother could not
understand it. The second important style element is to be “specific.” Warning
information that is precise and non-ambiguous works best. A third style element to
include is “certainty”. This means provide authoritative and confident language about
what you tell people. One may wonder how to be certain about the uncertain disaster
forecasts that so often come from scientists. Here is how you do it. Tell people “we
cannot know if the tsunami will actually reach our coastline or exactly how high it
may be if it does, but all the experts agree that it's likely enough that everyone
should evacuate now. “Accuracy” is the fourth warning style element to affect public
response. The people you warn need to think that they are being given accurate
information. Inaccurate information or errors in information confuse people and their
response. Information accuracy means telling people the truth. But it also means
thinking about how people will interpret what you say. The final warning style
element is “consistency.” Consistent information works best. Inconsistent information
can leave people with too much choice about the risk and protective action-taking.
And given the choice, most people prefer selecting information that says they are
safe and not at risk. Consistency is applicable to a single message itself, and also
applies across messages. Changes from past messages should be explained in
subsequent messages. Why what you are saying is different from what others have
said also needs to be explained. And inconsistencies inside a message should be
removed.[6]

How warning messages are delivered to the public also influences public action-
taking because the delivery method impacts the amount of time it takes people in the
public to convert pre-warning “perceptions of safety” into “perceptions of risk”.
Research documents three message delivery factors that impact people’s warning
response. These are the number of communication channels used, the type of
channels used, and the frequency with which the warning message is communicated
to the public. Put simply, the more different channels of communication are used to
communicate the warning message to the same public the better. As the number of
times that people hear the same warning message increases, the more likely they
are to become convinced that they are at risk and then take a protective action. In
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fact, the more a warning is heard over and over the better. This key research finding
is easily converted into warning plans: repeat the warning, then repeat the warning
again and again, and do not stop repeating it.[6]

Mileti further addresses three public warning response myths and refutes them:
panic has never resulted from issuing disaster warnings, short warnings can actually
be harmful as people are “information starved” and want to know as much as they
can, and cry wolf situations will not happen as long as the “false alarm” is explained
to the public.[6]

Nonetheless, panic theories continue to exert a powerful influence on popular
representations of disaster/emergency behaviour, on policy planning and decision-
making, as well as on the sciences.[5] Those who write the warning messages that
are actually issued to the public rarely, if ever, have a working knowledge of the
science-based research findings in the social sciences about public warning
response and the factors that direct it. This results in less effective warning
messages being issued to the public than is possible.[6]

4. Conclusion and Recommendations for NEO communication strategies

The research shows that fears about causing panic and chaos when issuing
warnings about potential or confirmed asteroid impacts are unfounded. Rather than
fearing communicating with the public too early, we should be concerned about
communicating too late.

Another key element identified is trust. People respond better to warnings and
instructions when they trust the source and are entrusted with information. Building
trust with the public is thus another key part of preparing warning messages about
asteroid hazards.

It is crucial to educate the planetary defense community and especially the decision
makers and disaster managers to take the existing social science research into
account and ideally to collaborate with experts in the field to improve warnings and
communications with the public.
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