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A B S T R A C T   

Purpose: Human Behaviour during emergency situations is a crucial component of any response. The ability of 
responders to effectively engage with casualties is critical to ensuring that any instructions given are followed 
and in doing assist rather than hinder the response. In order to improve the likelihood of this occurring it is 
essential to understand what drives decision making during emergencies in order to be able to effectively in-
fluence these. This paper will seek to establish what these behaviours are likely to be and what is likely to in-
fluence these in order to inform responder tactics and training. 
Design/methodology/approach: This paper seeks to develop a psychological model of casualty behaviour during a 
hazardous materials evacuation. The study utilises a survey of members of the public evacuated from their homes 
or places of work due to a fire impacting an ammonia tank in February 2019 at the Ocado distribution warehouse 
in Andover. The results of this survey were used to validate a hypothesised psychological model utilising Path 
Analysis. 
Findings: The research identifies the importance of recognising the ability of casualties involved in emergency 
situations to remain rational and utilise information and instructions given to them. The paper highlights the 
importance which trust plays in engaging with casualties in order to provide effective information and in-
structions and how trust is constructed of both legitimacy and competency and influenced by the communica-
tions of responders. Most crucially the paper identified how trust during an emergency situation is the key driver 
of whether casualties are likely to co-operate with instructions and emergency responders. 
Originality/value: The research utilised real world data to validate findings demonstrating the need for emergency 
responders to effectively engage with casualties and has implications for both guidance and training of emer-
gency responders in managing casualties.   

1. Introduction 

When incidents involving hazardous materials (hazmat incidents) 
occur, it is imperative that members of the public (referred to within this 
paper as casualties) follow emergency responders’ instructions in order 
to protect themselves from any potentially harmful effects. Actions 
taken by emergency responders to reduce casualties’ risk during hazmat 
incidents e.g., decontamination, evacuation or shelter in place, may be 
highly stressful for casualties (Holloway et al., 1997) given the unfa-
miliarity and uncertainty of the situation for those involved. During such 
incidents it is therefore essential to answer the following questions:  

i). how are members of the public likely to behave?  
ii). what factors influence their behaviour during such situations? 

and 

iii). what impact will different behaviours have on effective emer-
gencyresponse operations? 

It has been suggested that hazmat incidents have the potential to 
create disorderly (Bhardwaj, 2010; Clarke et al., 2008) or aggressive 
behaviours (Koenig et al., 2008), which would present significant 
challenges for emergency services responding to the incident. However, 
there is considerable research which demonstrates that disorderly 
behaviour is likely to be rare, and that the public are likely to behave in a 
helpful and cooperative manner (Aguirre et al., 2011; Cornwell, 2003; 
Johnson, 1987; Johnson, 1988). Research into public behaviour during 
hazmat incidents suggests that the behaviour of members of the public is 
likely to be impacted by how emergency responders manage such in-
cidents (Carter 2013a, Carter 2013b, Carter 2013c; Carter et al., 2015). 
For example, during incidents in which the public are treated with 
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respect and provided with sufficient information, they are more likely to 
behave in an orderly and cooperative way. Such research has therefore 
been used to inform guidance and training for emergency responders in 
the management of these types of incidents. In particular, this has 
resulted in increased training for emergency responders on the psy-
chosocial aspects associated with these incidents. However, a recent 
review of guidance for hazmat incidents highlighted that it is still based 
on outdated assumptions about public behaviour during these types of 
incidents (e.g. disorder, mass panic) rather than on evidence (Long et al., 
2020). This outdated thinking is also used to inform planning assump-
tions, particularly those associated with the placement and deployment 
of specialist resources. 

The two approaches described in the previous paragraph can broadly 
be defined as the ‘rational’ and ‘irrational’ models of human behaviour. 

The irrational model is based upon the idea that behaviours during 
emergencies are irrational and suggests that decision making during 
emergency contexts is inherently different from decision making during 
other contexts. Kahneman and Tversky (Kahneman and Tversky, 1979) 
identified two systems used in decision making: ‘fast think’ and ‘slow 
think. Slow think is a measured process involving a conscious cognitive 
process whilst fast think is a quick automatic reflexive process which 
doesn’t require any conscious effort (Kahneman and Tversky, 1979). 
Emergency situations are characterised by a lack of control, unfamil-
iarity and uncertainty and this results in an emotional, anxiety driven 
response (Bhardwaj, 2010; Cornish, 2007). This, it is believed, will be 
the primary factor driving public behaviour. Slovic et al (Slovic et al., 
2004) highlights the role of affect, as the “fast, instinctive and intuitive 
reactions to danger” (Slovic et al., 2004), with ‘fast think’, affect-based 
processes driving behaviour in emergencies (Finucane et al., 2000; 
Loewenstein et al., 2001). 

Behaviour during emergencies is therefore viewed as emotional and 
instinctive, occurring due to anxiety and as such it is a mainly pre- 
determined response that cannot be influenced by emergency 
responders. 

Alongside the irrational model is the rational approach. This 
approach views behaviour of casualties during emergencies as being 
driven by rational thinking and as such casualties can be trusted with 
information (Proulx and Sime, 1991) and able to think logically in order 
to participate and assist in helping themselves and others. 

Normative approaches, in particular, have been used to describe the 
rational pathway. Normative theories of behaviour have developed over 
time from Turner and Killian’s (Turner and Killian, 1957) initial Emer-
gent Norm theory with numerous studies exploring the factors identified 
through the development of the ‘rational’ approach (Carter et al., 2015; 
Turner and Killian, 1957; Turner and Killian, 1972; Turner and Killian, 
1987; Aguirre et al., 1998; Carter et al., 2013c; Pangi, 2002) most 
notably Carter’s (Carter, 2013a) seminal work, which explored the roles 
of legitimacy and communications based on the social identity approach 
in relation to compliance and co-operation. Carter focused on legitimacy 
in relation to trust (Carter et al., 2013b; Carter et al., 2014), but did not 
further examine the drivers of anxiety. 

This paper aims to extend this understanding by exploring a broader 
understanding of trust and the drivers of anxiety and their interaction 
with risk perceptions and co-operation. It will also look to add in the 
irrational pathway in order to gain a better understanding of how the 
variables identified in this approach interact with the rational approach 
in informing risk perceptions and co-operation. 

Furthermore, in contrast to previous studies that have used field 
exercises or visualisation techniques to explore behaviour (Carter et al., 
2013b; Carter et al., 2015; Carter et al., 2013c; Carter et al., 2014; Carter 
et al., 2013d), this paper uses data from experiences of a “real world” 
emergency incident. 

It is also worth mentioning Klein’s (Klein, 1993) Recognition-primed 
decision (RPD) model. The model has been developed to show how fast 
and effective decision making occurs during complex situations like 
those discussed in this paper. 

This model has traditionally been associated with military, emer-
gency medical and rescue personnel who are required to make decision 
under conditions of time pressure, incomplete information and poorly 
defined objectives. 

The limitations of RPD centre around the need for decision makers to 
hold extensive experience of a particular incident or situation in order to 
be capable of correctly recognising critical cues in order to inform their 
rapid and effective decision making. 

As such whilst this model does relate to decision making in emer-
gency situations this paper does not feel it is fully suitable in situations 
involving members of the public with no prior experience of an emer-
gency situation. 

In order to explore how social and psychological variables influence 
public cooperation during hazmat incidents, a carefully designed ques-
tionnaire was utilised to survey members of the public who were evac-
uated from their homes and places of work during a large fire at an 
Ocado distribution centre in Andover Hampshire in February 2019. The 
incident began at 02:51 on the 5th of Feb 2019 and was declared a Major 
Incident by the Fire and Rescue Service at 23:15. 

At this time a kilometre squared area was ordered to be evacuated 
upon the discovery of an ammonia tank on the roof of the facility which 
was threatened by fire. The message went out to those affected via social 
media channels alongside door-to-door foot patrols by the Police. 

The evacuation itself was uneventful with no issues recorded and 
those affected leaving under their own powers either by foot or private 
vehicles. 

This incident is particularly relevant to this paper since evacuation 
was necessary due to the risks of explosion and the leaking of this haz-
ardous material. This paper presents the findings from this survey and 
develops a better understanding of the social and psychological factors, 
including their interactions, in promoting public cooperation with re-
sponders’ instructions during hazmat incidents. 

The paper begins by reviewing the literature on the various social 
and psychological factors that may affect public behaviour during a 
hazmat incident and hypothesises how these may interact. 

2. Review of the literature on psychosocial factors 

2.1. Uncertainty, unfamiliarity and lack of control 

There is a substantial body of research into risk perception which has 
shown that human beings do not judge risks equally. Numerous pieces of 
research (Alexander and Klein, 2006; Bleich et al., 1992; Sheppard et al., 
2006) have identified a series of risk counterparts, which make people 
view a risk as more or less acceptable regardless of its true likelihood or 
severity to them. Lack of control is viewed through the voluntary versus 
involuntary risk framework, whereby voluntary risks are more readily 
acceptable to people than risks which they find imposed upon them, and 
personally controlled risks or those controlled by a group in which an 
individual identifies are more readily accepted than risks controlled by 
‘others’, that is to say people outside of a group within which an indi-
vidual closely identifies. Here the level of control held over the risk is a 
crucial defining element of risks perceptions. Familiar risks are more 
accepted than unfamiliar, while risks with potential benefits or potential 
reduction of understood harms are better abided than risks with little or 
no perceived benefit or reduction of harm, that is to say where there is a 
greater level of certainty around outcomes (Gray and Ropeik, 2002). 
Here then the risk perception literature shows the role unfamiliarity, 
uncertainty and lack of control will have upon risk perceptions (Adeola, 
2009). 

Uncertainty, unfamiliarity and lack of control are likely to be highly 
prevalent during incidents that involve hazardous materials, as the 
agents and substances involved may take a significant amount of time to 
be fully identified by emergency services and as such it may take time to 
determine appropriate further interventions which casualties will likely 
not have a choice but to comply with. All of this will be beyond the 
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experience and knowledge of most casualties involved. It is therefore 
likely that members of the public will be anxious in the face of these 
uncertain and unfamiliar risks. It is likely that the unfamiliarity, un-
certainty and lack of control will generate high levels of anxiety. 

2.2. Anxiety 

Anxiety can be understood as a “tense, unsettling anticipation of a 
threatening but vague event; a feeling of uneasy suspense” (Rachman, 2013). 
Carter (Carter, 2013a) defines anxiety as distinctly different from fear or 
panic with the difference being drawn by identifying fear as the response 
to an ‘identifiable threat’, whereas anxiety was denoted as occurring in 
response to a perceived threat which may or may not be present or as 
severe as perceived. There are two types of anxiety identified in the field 
of psychology: trait anxiety (feelings of stress, worry or discomfort that 
people will feel across normal everyday situations); and state anxiety (a 
temporary feeling of fear or nervousness during a moment of perceived 
threat) (Spielberger et al., 1994). State anxiety is therefore the type of 
anxiety relevant to understanding public behaviour during hazmat 
incidents. 

Members of the public are likely to experience anxiety during haz-
ardous material incidents as people will have little to no experience or 
understanding of such situations and as such will have minimal 
knowledge with which to make choices (Long et al., 2020; Bhardwaj, 
2010; Cornish, 2007). Pangi (Pangi, 2002) highlights several aspects of 
these types of situations that may create anxiety, including: lack of 
control over the situation; potential restrictions on casualties leaving the 
scene; and lack of understanding about actions that need to be taken. As 
can therefore be seen, hazmat incidents can create a mix of both un-
certainty and a lack of control in an unfamiliar setting. On top of this, the 
types of agents that could be involved have the potential to generate 
anxiety out of proportion to the actual scale of the incident (Alexander 
and Klein, 2006; Bleich et al., 1992) as it will be an opaque risk being 
faced which will increase the already high levels of uncertainty and 
unfamiliarity that are likely to be being experienced by casualties. 

During incidents involving hazardous materials, Carter (Carter, 
2013a) identifies the role of anxiety and the need to focus on under-
standing communication and management strategies, which are likely to 
prove effective in assisting to manage anxiety and improve the behav-
iours of those affected. It is important to note that Carter (Carter, 
2013a), alongside a wider body of literature indicates anxiety as likely to 
occur, as opposed to panic, which is distinct and will involve fear or 
anxiety about a real or perceived threat. The crucial difference between 
anxiety and panic is that panic involves a level of irrationality in the 
behaviour displayed (Sheppard et al., 2006), that has been shown to be 
rare during mass emergencies and disasters (Johnson, 1987; Johnson, 
1988; Quarantelli, 1954). 

However, while casualties may be expected to remain relatively calm 
and rational, to what degree will anxiety, identified by Carter (Carter, 
2013a) as highly likely during such incidents and currently omitted from 
any modelling and most training preparations, impact the willingness of 
casualties to co-operate with responders? 

2.3. Affect as information 

When considering how people process information, Kahneman 
(Kahneman, 2011) identified two systems by which information is 
processed by the brain; these he labels the ‘fast think’ and ‘slow think’ 
systems. ‘Fast think’ is described as a reflexive or automatic process that 
occurs very quickly and without the need for any conscious effort to be 
taken by a person in order to achieve its action, while ‘slow think’ is 
described as a slower and more measured process involving a conscious 
cognitive process. 

Traditional risk communication theory has often understood ‘slow 
think’ cognitive processing to be the key to how individuals make risk- 
based decisions (Fischhoff, 1995; Fischhoff and Scheufele, 2013). 

Within this approach, behavioural decisions were seen as the result of 
the careful weighing of the advantages and disadvantages presented 
through risk communication. However, this idea is now being chal-
lenged with many theorists starting to explore and develop an under-
standing of how feelings and emotions, or ‘affect’, influence risk-based 
decision-making (Slovic et al., 2004; Chaiken and Trope, 1999; Kahne-
man et al., 2002). Slovic et al (Slovic et al., 2004) define affect as “fast, 
instinctive and intuitive reactions to danger”, aligning closely with the 
concept of ‘fast think’ proposed by Kahneman (Kahneman, 2011). The 
role of affect must therefore be taken into account when understanding 
how people make risk-based decisions. 

2.4. Perceived level of risk associated with a threat / perceived level of 
risk associated with a behaviour 

How the public perceive the risk facing them during a hazmat inci-
dent will be crucial in determining their behavioural choices. A higher 
perception of risk, both in relation to the threat being faced and any 
behaviours being recommend by responders, will occur as the result of 
negative affective judgments and will therefore be more likely to result 
in non-compliant behaviours (Slovic et al., 2004). However, conversely 
it may also be that a higher risk perception of a threat will actually 
decrease the perception of risk associated with the behaviour(s) rec-
ommended by emergency responders. As such it is crucial to explore the 
role of risk perception both in relation to a threat facing members of the 
public and their perceptions of any behaviours being asked of them by 
responders and how these two elements relate to each other. 

2.5. Communication 

Communication between responders and casualties will play a key 
role in shaping the relationship between the two groups, with previous 
research demonstrating that effective communication from emergency 
responders will engender trust in emergency responders (Carter, 2013a; 
Carter et al., 2015; Carter et al., 2013b). 

Carter et al (Carter, 2013a; Carter et al., 2013b; Carter, 2013c) 
explored communication during mass decontamination field exercises 
and found that communication was perceived as more effective if ca-
sualty volunteers were provided with: i) health-focused explanations 
about the need for decontamination; ii) information about actions 
emergency responders were taking; and iii) sufficient practical infor-
mation about actions they should take during decontamination. This 
type of communication resulted in increased perceptions of responder 
legitimacy (Carter, 2013a; Carter et al., 2013b; Carter, 2014); increased 
compliance (Carter et al., 2015; Carter et al., 2013c), and reduced public 
anxiety (Carter et al., 2015). 

These findings support previous research which has identified the 
importance of effective responder communication at mass emergencies 
(Drury et al., 2009a; Glass and Schoch-Spana, 2002; Proulx and Sime, 
1991; Seeger, 2006). 

2.6. Trust 

Trust is a crucial concept for explaining the relationship between 
casualties and responders and has been identified in the literature as 
critical in situations where people are not familiar with the risks facing 
them as Siegrist and Cvetkovich (Siegrist and Cvetkovich, 2000), Earle 
and Cvetkovich (Earle and Cvetkovich, 1995) and Luhmann (Luhmann, 
2018) identify decisions and judgments made by people without the 
necessary knowledge will be guided by trust. Trust acts as a way of 
reducing the complexity faced by people in their decisions and judge-
ments and so instead of needing to make judgments based on knowl-
edge, they can employ trust as a mechanism of choosing which expert to 
listen to. A wide range of evidence demonstrates the importance of trust 
in promoting public compliance with recommended protective behav-
iours, and reducing public anxiety (Rubin et al., 2012; Gauntlett et al., 
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2019). 
It has been suggested that trust can be broadly separated into two 

distinct dimensions; legitimacy and competence (Siegrist et al., 2012). 
Various literature has pointed to numerous different elements that make 
up trust and affect the level of trust with which entities are held. Das and 
Teng (Das and Teng, 1998) suggest that trust develops as a concept of 
shared values, with the confidence element of trust being dependent 
upon performance whilst legitimacy is seen as responsibility and 
honesty of those in authority coupled with a belief that those in positions 
of authority should be there and that their instructions should be 
followed. 

2.7. Legitimacy 

To better understand the role of legitimacy in enhancing trust and 
facilitating public cooperation, it is helpful to consider the social identity 
approach (Tajfel et al., 1979; Turner et al., 1987). The social identity 
approach has been applied to understand crowd behaviour during 
various different crowd events (Drury et al., 2003) including mass 
emergencies (Drury et al., 2009b), and can contribute to an under-
standing of the role of legitimacy in facilitating trust and public coop-
eration. The social identity approach suggests that in order to enhance 
public compliance with recommended protective behaviours during 
mass emergencies, the actions taken by authorities and emergency re-
sponders must be perceived to be legitimate (Carter et al., 2015; Drury 
et al., 2003). If actions are taken by authorities which are perceived to 
conflict with a crowds’ own desired actions (e.g. forcibly containing a 
crowd or forcibly moving people from an evacuation zone), crowd 
members may perceive that the action taken are illegitimate, thereby 
reducing trust in authorities, and legitimising attempts by crowd 
members to challenge responders’ authority. In this instance, compli-
ance with recommended protective behaviours (e.g. evacuation, 
decontamination) is likely to be low, and the potential for disorder is 
likely to increase. 

2.8. Confidence/Competence 

While legitimacy is necessary for those affected to trust authorities, it 
is also important that those affected understand the role of authorities 
and believe they are capable of effectively managing an incident. For 
instance, a person involved in a hazmat incident might view the Fire and 
Rescue Service as legitimate, perceiving their role and motives as posi-
tive and in line with their own view of what is a positive in the world. 
However, they may not have any understanding of the role the Fire and 
Rescue Service holds in dealing with hazardous materials and decon-
tamination of casualties and as such may not deem them capable of 
assisting at such an incident. Equally the response of the Fire and Rescue 
Service may be such that the view of that individual is that the re-
sponders are unable to offer the level of service expected and wanted 
and, as such, they will view those responders with low confidence. 

This value of confidence in determining trust governs whether an 
agent is seen to have sufficient capability to provide that which is ex-
pected in an interaction (Earle and Siegrist, 2006). In relation to Fire and 
Rescue Services this idea suggests that for individuals to trust the Fire 
and Rescue Service to effectively manage an incident, they must both: 
believe that the Fire and Rescue Service are a legitimate agency who are 
working to protect people; and have confidence in the Fire and Rescue 
Service to effectively manage a particular incident. The actions taken by 
the Fire and Rescue Service during a hazmat incident (including 
communicating effectively, respecting public needs etc.) can influence 
both perceptions that they are managing the incident legitimately, and 
confidence that they can manage an incident effectively. Both of these 
factors enhance trust, which in turn enhances public compliance and 
cooperation. 

2.9. Cooperation 

Cooperation refers to members of the public following the in-
structions given by emergency responders. Ultimately, it is the cooper-
ation of members of the public involved in a hazmat incident which is 
needed in order for a successful operation to occur. 

3. Hypothesised behavioural model 

Findings from relevant literature, presented above, facilitated the 
development of a hypothesised model of factors influencing casualties’ 
co-operation during a hazardous materials incident, as outlined in Fig. 1. 

4. Method 

4.1. Participants 

We surveyed 118 individuals evacuated as a consequence of a fire at 
the Ocado distribution centre in Andover on 5th February 2019. Of 
these, 102 participants were evacuated from their homes, whilst 16 were 
evacuated from their place of work. The main demographic data of those 
surveyed were as follows:  

i) Thirty-two participants (27%) were female, 85 (72%) were male, 
with the remaining participant (1%) transgender.  

ii) With respect to age, thirteen participants (11%) were aged 18–24, 
54, (45%) were aged 25–34, 33 (29%) were aged 35–44, 10 (8%) 
were aged 45–54, 7 (6%) were aged 55–64, and one (1%) was aged 
over 75. 

In the absence of any records kept of the actual number of people 
evacuated from this incident, the sample of individuals surveyed cannot 
be considered as a representative sample of the evacuees but instead are 
all those whom this study was able to engage with. 

5. Materials 

5.1. Survey 

The survey itself contained 30 items covering 12 variables requiring 
responses using a 7-point Likert scale, given the common use of such a 
scale in many other surveys in this field, including those which influ-
enced this study (Carter et al., 2013b; Carter et al., 2013c; Carter et al., 
2014; Harmon-Jones et al., 2016). The items were designed to capture 
data relating to the variables included in the hypothesised model 
(Fig. 1):  

i) Control (e.g. ‘I felt in control of my situation’) (2 × items α =
0.727);  

ii) unfamiliarity (e.g. ‘I felt the situation was unfamiliar to me’) (2 ×
items α = 0.578);  

iii) uncertainty (e.g. ‘I felt uncertain about what was happening to 
me’) (2 × items α = 0.731);  

iv) anxiety (e.g. ‘I felt worried by my situation’) (2 × items α =
0.857);  

v) affect (e.g. ‘I felt scared about my situation’) (6 × items α =
0.838);  

vi) threat risk perception (TRP) (e.g. ‘I felt in danger from the fire’) 
(2 × items α = 0.871);  

vii) behaviour risk perception (BRP) (e.g. ‘I felt it was dangerous to 
evacuate’) (2 × items α = 0.234);  

viii) trust (e.g. ‘I trusted those asking me to evacuate’) (2 × items α =
0.780);  

ix) co-operation (e.g. ‘I did all that those asking me to evacuate told 
me to do’) (2 × items α = 0.808); 
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x) competency (e.g. ‘I believed those asking me to evacuate were 
able to help me’) (3 × items α = 0.777);  

xi) legitimacy (e.g. ‘I believed that those asking me to evacuate were 
acting in my best interests’) (x items α = 0.937);  

xii) communication (e.g. ‘Those asking me to evacuate explained 
clearly what was happening during the evacuation’) (3 × items α 
= 0.856). 

6. Survey development and validation 

Prior research provided guidance as to the appropriate questions to 
ask in order to elicit valid responses from the respondents. Carter (Carter 
et al., 2013b; Carter et al., 2013c; Carter et al., 2014) considered a 
number of similar variables during mass decontamination field exercises 
and, as such, the questions used in her study have shaped the questions 
in this paper as they have been validated as effective for understanding 
this area of inquiry. 

The questions relating to anxiety were based upon those from the 
STAI-6 form, a validated method of measuring State anxiety (Spielberger 
et al., 1994). 

In order to understand the affective state of respondents, questions 
relating to their perceived level of Anger, Sadness and Fear were asked. 
These questions represent the negative emotions identified by the 
Discreet Emotions Questionnaire (Harmon-Jones et al., 2016) and aim 
to identify a positive or negative affective emotional state of re-
spondents, which can then be compared with other variables. 

All scales showed good reliability (Cronbach’s Alpha; Range 0.578 - 
0.937, Mean 0.876), except the scale designed to measure Behavioural 
Risk Perception. This scale originally contained two items: ‘I felt at risk 
from being evacuated’ and ‘I felt it was dangerous to evacuate’. Given 
the poor scale reliability (Cronbach’s Alpha 0.234), the single item (‘I 
felt it was dangerous to evacuate’) was used as the measure of Behav-
ioural Risk Perception. 

A further step to validate the survey was taken in the form of 
consultation with researchers from Public Health England’s Emergency 
Response Department Science and Technology Team who have consid-
erable experience in researching similar areas. Those participating were 
asked to complete the questionnaire and comment on it. They were also 
asked what they understood the meaning of each question to be. 
Through this process the survey was assured and deemed ready to be put 

to respondents. 

7. Analysis 

Data were analysed using SPSS 25, and path analysis was carried out 
using AMOS 19. 

8. Results 

8.1. Between subject’s analysis 

An ANOVA was undertaken to examine any differences between 
demographic groups. After a Bonferroni correction was applied (p <
.004) no significant differences between demographic groups for any of 
the variables measured were observed. 

8.2. Path analysis 

Path analysis was selected to analyse the results of the survey as it 
provides the opportunity to go beyond regression and allow for the 
analysis of more complicated models. In this case it allowed for the 
examination of the multiple dependent variables in a chain of influence. 

However, it should be acknowledged that whilst path analysis can 
reject models postulating causal relations among variables, it cannot 
itself prove causality. 

Alongside, being appropriate for the task required it has also been 
utilised by Carter (Carter et al., 2013b; Carter et al., 2013c, Carter et al., 
2014) to explore similar areas of research and as such has been proven 
both reliable and effective in this area of study. 

Data were entered into a path model, and the hypothesised path 
model (Fig. 1) was tested. To evaluate the fit of the model, we used four 
different fit indices: model chi-square; root mean square error of 
approximation (RMSEA), comparative fit index (CFI), and Tucker–Lewis 
index (TLI). For a good fit, a model should have a model chi-square of 
greater than 0.05, a CFI of greater than 0.90, a RMSEA below 0.08 and a 
TLI of greater than 0.90. 

The original model had a poor fit with the data. To improve the fit of 
the model, one path, between RPB and RPT was removed. Following 
this, an additional path was added to the model between trust and 
cooperation, as this is a relationship that might be expected based on 

Lack of Control 

Uncertainty 

Unfamiliarity 

Anxiety 

Trust 

Affect as 
Information 

Risk Perception 
Behaviours 

Risk Perception 
Threat 

Cooperation 

Legitimacy Competence 

Communications 

Fig. 1. Behavioural Model of Casualty Engagement with Emergency Responder Instructions. Legend: Arrow ¼ The arrows indicate the direction of influence a 
variable is having. þ¼ A plus indicates an increase in a variable as a result of the preceding variable. ¡¼ A minus indicates a reduction in a variable as a 
result of the preceding variable. 
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existing literature even without the expected mediation of RPB. This 
new model is shown in Fig. 2 below. Chi-square indicated that this 
model also had poor fit with the data (Chi-square = 92.023, df = 51, p <
.001). However, as chi-square is highly sensitive to sample size and 
number of variables, a number of other goodness-of-fit indices were used 
to evaluate model fit. These showed that the revised model had good fit 
with the data (CFI = 0.93, TLI = 0.91, RMSEA 0.08). 

The model explains 49% of the variance in Legitimacy, 62% in 
Competence and 38% in Trust, 52% of Anxiety, 57% of Affect as In-
formation, 21% of Risk Perception Behaviours and 23% Risk Perceptions 
Threat with 19% variance in Cooperation. 

The model also showed significant relationships between all of the 
variables. There is a clear relationship between Communications and 
Competence (β = 0.79 p < .001) as well as Communications and 
Legitimacy (β = 0.70 p < .001). Legitimacy was also shown to have a 
significant relationship with Trust (β = 0.47 p < .001) as did Compe-
tence with Trust (β = 0.22 p < .012). While Trust was then shown to 
have a significant relationship with Cooperation (β = 0.43 p < .001). 

Trust also has a significant relationship with Risk Perception 
Behaviour (β= - 0.33 p < .001). Whilst Affect had significant relation-
ships with Risk Perception Behaviour (β = 0.32 p < .001) and Risk 
Perception Threat (β = 0.48 p < .001). 

Anxiety had a significant relationship with Affect (β = 0.75 p <
.001), whilst Anxiety had significant relationships with Unfamiliarly (β 
= 0.17 p < .011), Uncertainty (β = 0.49 p < .001) and Control (β =
− 0.28 p < .001). 

Uncertainty had a significant relationship with Unfamiliarly (β =
0.33 p < .011) and Control (β = − 0.39 p < .001), whilst Unfamiliarly 
and Control showed a significant relationship with each other (β =
− 0.12 p < .001). 

9. Discussion 

This study represented a unique opportunity to understand psycho-
social factors associated with the willingness to evacuate during a real- 
life hazardous material incident. 

The results of the path analysis support the majority of hypothesised 

relationships between variables. In particular, the model shows that 
uncertainty, unfamiliarity and lack of control are predictors of anxiety 
and the consequences of such anxiety on the subsequent decision- 
making of casualties utilising ‘affect’ during emergencies. 

Given the high levels of the predictors of anxiety present during such 
an incident, it is crucial to understand the relationship between anxiety 
and affective decision making, in order to account for them in devel-
oping management strategies to manage casualties. 

Of great significance, the model indicates that while anxiety is pre-
sent, driven as it is by uncertainty, unfamiliarity and a lack of control 
over the situation, it does not overwhelm those involved who still utilise 
the rational pathway in their decision making. The study’s findings are 
in line with numerous studies which have also identified that casualties 
in emergencies utilise a rational approach and are not overwhelmed by 
anxiety or fear (Aguirre et al 2011; Cornwell 2003; Johnson 1987; 
Johnson 1988; Quarantelli 1954). More recently work by Drury et al 
(Drury et al., 2009a) has demonstrated that not only can the public be 
expected to remain rational they will often look to help others during 
emergencies. 

The model showed a clear relationship between communication and 
the perceptions of legitimacy and competency and that these in turn 
directly influence an individual’s trust in emergency responders and, as 
such, their willingness to be cooperative. This highlights the critical 
importance of good communications, the building and maintenance of 
trust with the public and the importance of employing such strategies to 
ensure that casualties will not be overwhelmed by anxiety as suggested 
by the irrational approach. Carter (Carter et al., 2013b; Carter et al., 
2014) identified similar findings during mass decontamination field 
studies identifying the importance of legitimacy in engaging the coop-
eration of casualties. 

While the presence of anxiety is fully acknowledged and must be 
considered, casualties still act rationally and therefore can be effectively 
engaged with to improve the outcomes of emergency situations. 

However, there was no significant relationship between either 
‘Behavioural Perceived Risk’ or ‘Threat Perceived Risk’ and Coopera-
tion. The hypothesised model had presumed this would be present as 
previous literature relating to risk perception and communications 

Fig. 2. Behavioural Model of Casualty Engagement with Emergency Responder Instructions.  
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(Seeger, 2006), had supposed that, as the threat risk perception 
increased and behavioural risk perception (the risk associated with a 
recommended action) decreased, compliance and co-operation would 
increase. 

Interestingly, the model showed a significant and direct relationship 
between trust and co-operation, suggesting the key role the former plays 
in explaining the relationship between effective responder communi-
cation and increased casualty co-operation, over and above the role 
played by risk perception. This confirms the findings in the literature 
indicating the essential role that trust plays in driving public behaviour 
during situations in which unfamiliarity and uncertainty are high and 
the knowledge of decision-making is low (Siegrist and Cvetkovich, 2000; 
Gaskel et al., 1999). Understanding the key role of trust in emergencies 
can therefore greatly impact the ability of agencies to conduct their 
operations effectively. 

Our findings demonstrate that in the event of a hazmat incident, 
casualties will be able to make use of information and instructions they 
are given, and that communicating effectively will enhance perceived 
legitimacy of responder actions, and perceived competence of emer-
gency responders. These will in turn enhance trust in emergency re-
sponders, and promote compliance and cooperation with responder 
instructions, thus validating the rational approach. 

10. Implications 

Currently there is an absence of any form of public awareness about 
what to do in the event of a hazmat incident, a matter of great concern. 
This paper has shown the ability of casualties to make use of information 
and instructions during emergency situations is crucial should such an 
event occur. Such pre-communications would likely enhance trust as 
members of the public would be aware of the roles undertaken by 
emergency responders, thereby increasing the legitimacy of responders. 
This would also help to set expectations of what responders would do 
when present at an incident, again assisting with trust through compe-
tency if responders meet set expectations. 

There is already an understanding that developing the public’s pre- 
existing knowledge and understanding of potential emergency in-
cidents can be of benefit, seen for example with the ’Run,Hide,Tell’ 
(National Counter Terrorism Security Office, 2018) messaging 
campaign. This is being further developed with the ‘Remove, Remove, 
Remove’ campaign for emergency responders responding to hazmat 
incidents which is also available for the public, but not currently widely 
promoted for this audience (Carter et al., 2019; Carter et al., 2020). 

Public education programs endeavour to prepare members of the 
public for emergency or disaster situations so that they are more likely to 
behave in a manner considered to be best for their own and others’ well- 
being and furthermore, to reduce the pressures likely to be experienced 
by hospitals and emergency services (Paton and Johnston, 2001). 

However, there can remain a belief that such preparations can create 
panic and fear in the public and have little effect with casualties believed 
to be likely to act irrationally during such incidents. Hence, the thinking 
is that such information pertaining as to what to do during hazmat in-
cidents shouldn’t be widely spread as it will do more harm than good. 

It is, however, the position of this paper that in contrast, the findings 
demonstrate that casualties can utilise information and will not be 
driven by anxiety but by their trust in responders and their communi-
cations. As such, laying the foundation for this with effective public 
messaging appears to be a prerequisite. This has the additional benefit of 
reducing uncertainty (a major driver of anxiety) by increasing aware-
ness and understanding. 

This paper also emphasises the importance of effective communica-
tion in enhancing legitimacy, competency and therefore trust which 
ultimately enhances cooperation. This supports previous research in this 
area which has identified the crucial role of communication in effec-
tively managing casualties at a hazmat incident (Carter et al., 2013b, 
Carter et al., 2013c, Carter et al., 2014; Carter et al., 2015; Long et al., 

2020). 
This paper also clearly identifies a need for responders to be effective 

communicators themselves and be able to engage with casualties at the 
scene of a hazmat incident in order to ensure that perceptions of legit-
imacy and competency are achieved and maintained. 

Long (Long et al., 2020) identifies that there is currently a gap in the 
training of frontline responders concerning effective communication 
strategies and human behaviour. Whilst improvements in this area have 
occurred, including an increased focus by academics (Carter et al., 
2013a; Carter et al., 2013b; Carter et al., 2013c), as well as the intro-
duction of training for mass decontamination instructors, there is still a 
need for further measures. The findings of this paper reinforce the need 
for such training effective communication and engagement with cau-
salities by responders being an essential component of this. 

11. Limitations 

The limitations of this study need to be acknowledged. Firstly, the 
study is retrospective in asking respondents to comment on events which 
took place a year earlier. However, given the nature of this highly un-
usual and exceptional event, it is nevertheless highly likely that those 
engaged would have a strong ability to recall the event well. 

Secondly, the study also involved collection of self-report data, with 
respondents having the choice to participate or otherwise. Hence, some 
consideration should be given as to why respondents chose either to 
participate or not in this study. It is possible that those who chose to 
participate in the study differed in some way from those who did not. 
Additionally, no details were kept by the authorities of how many people 
were evacuated during the Ocado fire and it is therefore not possible to 
identify how many of the potential participants chose to take part in the 
study. 

Another potential limitation of the study was that all those asked to 
evacuate during the Ocado incident did so and, whilst some may not 
have been happy, there were no incidents of members of the public 
remaining within the cordon or being forcibly removed. Further 
research into this area is required to more fully understand the influence 
of variables on members of the public who are unwilling to voluntarily 
evacuate. 

Finally, it must be acknowledged that perceptions of confidence and 
legitimacy in emergency services will vary across populations both 
locally, nationally and internationally however, this model seeks to 
demonstrate the relationship between these variables which allows it to 
be valid across populations. 

12. Future research 

Based upon the analysis conducted in this paper, there is a need for 
further understanding of this model in the following areas:  

1. different emergency situations.  
2. situations that witness a lack of co-operation or direct non- 

compliance.  
3. between different population groups. 

13. Conclusions 

This paper has sought to understand how casualties are likely to 
behave in relation to instructions from emergency responders during 
incidents involving hazardous materials. To do this, we proposed a 
methodology for exploring the variables which contribute to decision 
making during emergencies. Building upon Carter’s (Carter et al., 
2013b, Carter et al., 2013c, Carter et al.., 2014) demonstration of the 
effectiveness of path analysis in emergency situations, the paper used 
path analysis to understand the roles of multiple variables present in 
such incidents both individually and in combination. 

As a result, the paper postulated a hypothesised model of behaviour 
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which was then validated through engagement with evacuees of a real- 
world hazmat incident, the Andover Ocado fire in February 2019. 

It is interesting to note that, while the hypothesised model, built from 
concepts identified through the literature, suggested that ‘Risk Threat 
Perception’ and ‘Behaviours Threat Perception’ would affect casualties’ 
co-operation with emergency responders, this was not the case. Instead, 
the main driver of cooperation was trust in emergency responders, 
facilitated by perceptions of responder legitimacy and effective 
responder communication. 

These findings highlight the essential role trust plays in emergency 
situations, in particular how those giving emergency advice and man-
aging emergency situations are held, appears crucial to the co-operation 
of those they are seeking to assist. There is therefore a need to explore its 
role further across a range of emergency situations, from giving evacu-
ation orders for natural hazards such as hurricanes or tsunamis through 
to more general advice for road traffic collisions or fires. 

The evidence from this paper therefore clearly demonstrate that the 
rational pathway will be used by casualties in their decision-making 
during emergencies. As such, casualties can and must be engaged by 
emergency responders to ensure cooperation (Shiwakoti et al., 2017). 
Guidance and training for responders must acknowledge these findings 
in order to prepare them to effectively engage with casualties. 

The results of this paper should inform emergency planners in Na-
tional Resilience, the Home Office and Public Health England highlight 
the importance of the role emergency responders can have on casualty 
compliance based upon their actions and communications (Seppänen 
et al., 2013; Shiwakoti et al., 2020). This again challenges the mis-
conceptions of panic in casualties during emergencies (Drury et al., 
2013). In practice this would ensure responders are trained to prioritise 
communication with the public and had the skills and tools to do this 
effectively. It’s worth noting that progress has been made in this area, 
with the National Resilience Mass Decontamination Instructors training 
now including instruction on human behaviour and communications as 
well as National Guidance also incorporating information on this area 
(Carter et al., 2015; Long et al., 2020; Carter et al., 2013a; National 
Operational Guidance Program, 2015; Carter et al., 2016). The authors 
however contend that, as this paper highlights, data from a real world 
incident emphasises that casualty behaviour is central to all future 
training and guidance relating to managing large scale casualty 
incidents. 
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