WHY DO PEOPLE PREPARE FOR NATURAL HAZARDS? AN
APPLICATION OF THE THEORY OF PLANNED BEHAVIOUR TO
HOUSEHOLD PREPARATION

BY

LAUREN JENNIFER VINNELL

A thesis
submitted to the Victoria University of Wellington
in fulfilment of the requirements for the degree of

Doctor of Philosophy

Victoria University of Wellington

2020



Contents

LSE OF TADIES ...ttt iv
LIS OF FIQUIES ...ttt sttt e sttt e s te et e st e e st e s te et e essesbeesaensessaensesseensessessaensens vi
ACKNOWIEAGEMENTS .....cuviieeeieie ettt et te et e et e s beesaesteesaessesteesseseessesesreenseseessnans vii
AADSITACT ...ttt bbbttt b ettt b et bt b e viii
Chapter 1: Natural Hazards CONEXL.........cceceevueiieiieitieeesieseestesteeeestesteeeestesseessesreesestesssessesreessessesnnas 1
TRNESIS OVEIVIBW ...ttt sttt b et b s 1
CRAPLEE OVEIVIEW ...ttt ettt et e et st et e s tesba e besteeasebeese e tesssensesteessensesanenes 1
Disaster and Natural Hazard CONEXL...........coeverieieirininertesesteee ettt 2
Interventions in the Natural Hazard CONEXL .........cceeererierierieiieieieeeesieseseere e 10
Domain-Specific Definitions 0f KEY TEIMIS ......ccueiiiririririeieeeeeeee ettt 18
ATMS OF TNE TRNESIS ..ttt sttt s b ettt b be e 21
OVErVIEW OF Tthe RESEAICH .....ueiieiiree ettt 23
Chapter 2: The Theory of Planned BeavioUu ............ccoiveririnenieieieeeesesesesee e 24
CRAPLET OVEIVIBW ...ttt ettt et et et e et e st e et esteesa e beetsesbesbeessesteebaestesteessensesssessesseensessenseans 24
Theories in Natural Hazard RESEAICH ..........covveiriiiriiiciceeec e 24
Theory of Planned BENAVIOUF ..........ccvoiuiiieiiiiieeeeceetesteete ettt ettt st et sae e re s reennas 31
Weaknesses in TPB RESEAICH .......coueiiiiieeeec et 41
The TPB in Natural Hazard LIteratUre.............ccceverireninenieiieenie ettt 45
Aims of the Thesis and OVerview 0f STUAIES..........coveireireineireeeee e 50
ChAPLEr 3: STUAY L ..ottt ettt et et e st e et e st e e be et e sbeesb e beeasessesbeesaesteesaentesbeessensesreanes 56
INEFOTUCTION ...ttt 56
IMIBENOM ...ttt 59
RESUIES ...t 66
DHSCUSSION ...ttt b bbbt a et b et b e b 84
CONCIUSION <.ttt bbb bbbt s et sa e sn et nn e 88
CRAPLEEN 42 STUAY 2 ..ottt ettt ettt et e st e e e st e ese et e ste e st e seeseessesseessesteeseensesseensansesseenes 89
INEFOTUCTION ...ttt ettt b ettt b e bt b e b s enes 89
IMIBENOO ...t b e e ettt nes 93
RESUIES ...ttt b ettt b e bbbttt n e nennen 102
DISCUSSTON ...ttt sttt ettt b e bbb e e et et e bt e bt s bt sb e b e e et eseeneebeenennennen 116
CONCIUSTON <.ttt b et b et e et se b e ne e 123
ChapLer 5: STUAY 3 ...ttt sttt ea et e st e ee bt e st et e saeen e e steeneentesaeensensesneesesneeneas 125
INEFOAUCTION ...ttt ettt b e s bbb et ebe e b e snenneneens 125



IMIBENOM ..ttt ettt ettt e e ettt e s ettt e seeaeeeessaateeessasateessasaeeesaasseeesaasaseessasaseessaraseessassaeessanes 126

RESUIES ...ttt b ettt 132
DHSCUSSION ..ttt ettt b bbbt b ettt e bbbt b et b e b e enes 140
CONCIUSION <.ttt bbbttt b ettt b et b et bt bt bt b s b naeneas 148
ChAPLET 6: STUAY 4 ...ttt ettt b e b bt b et et et ae st ebeene e nes 149
INEFOAUCTION ...ttt st b ettt b e bbbt e s e et e st eaeebennesbeneens 149
IMIBENOM ...ttt b e ettt eb bt b e e bttt a e n e b nnens 152
RESUIES ...ttt b e bbbt ettt b e bbb bttt ae b nnens 157
DISCUSSTON ...ttt sttt b bbbttt et beeb e b b e e et et e aeeb e e bt e bt sb e b e e et eneeneebeesenbenaens 167
CONCIUSTON <.ttt bbbttt b b bbb bt et et st eaeebenee b e 174
Chapter 7: GENEral DISCUSSION. .......ceecuiiteeieiteeteste st este s e eteeste s e e saeste s s e ssesreessesteeseesbesteessesesaaessesseensas 175
CRAPLET OVEIVIBW ...ttt ettt ettt et e et e b e s e e b e s beeaaesteebaensesteessebesasesteaseensesteessensesreenes 175
TRESIS OVEIVIBW ...ttt ettt b ettt b e eb e enes 175
Limitations of the Research Across the STUTIES...........ceveereiricincine s 189
Theoretical IMPIICALIONS .......ccoieiiiceceeeeeeec et s e s be s beesbesre e s e beeanenes 192
Natural Hazard Preparation...........cccceecieieieeriesieeeeste e ete e eeste e eae s e eaeste s e esessessaessesseensessesseens 198
CONCIUSION <.ttt bbbttt b ettt b ettt b et b et bt b e ebenaeneas 210
RETEIENCES ...ttt a e bt b e et a e a e bt bbbttt b bbb e 212
Appendix 3.A: Study 1 information SEET ........coueieiiiree e 239
APPENTIX 3.B: STUAY 1 SUIVEY ...eovvieieiestieesie ettt ettt sttt te et esre et e ssaesesseensessesseesessnenes 241
Appendix 4.A: Study 2 Disaster condition information Sheet ...........ccceeveeevivieceneceece e 253
Appendix 4.B: Study 2 Disaster CONItION SUIVEY .........ocuieierieriecienieeeesieeeeree e eeestesreesae e sssessesseenes 255
AppendixX 5.A: StUAY 3 INVITALION ...ec.eeiiiieececeeeseeer et st beseeenes 271
Appendix 5.B: Study 3 Time 1 information ShEet ..........ccveeeiiiieciceeee et 272
ApPeNdiX 5.C: StUAY 3 TIME L SUINVEY ....ocueeeieieerietecteetesteeteevesteetestesaestesreessesteessessesssessessesnsesteeseens 274
Appendix 5.D: Study 3 Time 2 information ShEET..........cccvceeiiiieiceeee e 288
ApPendiX 5.E: StUAY 3 TIME 2 SUMVEY ....ocueeeieiieieetecteeieste et eteste et teeaestesreestesteesaesbesseestesreensesteesnans 290
APPENAIX B: STUAY 4 SUIVEY ....c.veeieieeteeie ettt et ete st eaesteeteevesteessestesssetesseesestsessesbesssensesseensestesseens 296



List of Tables

TADIE 2.0 ettt ettt ettt eaeeeteeaaaaaeeaeaeaaa——————————————————————— 33
Criteria used in theory selection

AL 3. ettt et et ee et e aeeeaeaeteaaaeeaeeaeeeeea——————————————————————— 67
Means and standard deviations of scale variables

AL 3.2 oottt et eeeaeteeeaeaaeeaeaeeea——————————————————————— 69

Frequency of preparation behaviours and mean scores of intentions, judgments of
difficulty, and judgments of effectiveness

JLIE: 0] LT F0C SR OPTURTRSPRS 70
Rank order of preparation behaviours

TADIE 3.4 ettt b e bt neen e 72
Frequency of indicated barriers to preparation behaviour

TADIE 3.5 ettt bbb reen e 73
Rank order of preparation behaviour barriers

BLIE: 0] LT 1 PR SUUSTRSR 75
Correlations between factors related to natural disaster preparation

JLIE: 1] L3 OSSOSO 78

Regression of subject and demographic variables on self-report general, survival, and
mitigation natural disaster preparation

LI 10 LT 1 PSR OUUSTRR 80
Regression of subject and demographic variables on natural disaster preparation
intentions

JLIE: 0] LT 1 OSSR 81

Regression of TPB variables on self-report general, survival, and mitigation disaster
preparation, controlling for demographic factors

TADIE 3.0 1ttt r et et e ers 83
Regression of TPB variables on self-report natural disaster preparation intentions,
controlling for demographic factors

TADIE 4.1 ..ottt 96
TPB component scale items for the Disaster condition

TADIE 4.2 ..t 103
Cronbach’s alpha reliability scores for all TPB scales split by condition

TADIE 4.3 bbb 104
Descriptive statistics for all TPB scales, split by condition

TADIE 4.4 ...ttt 107

Results of Confirmatory Factor Analyses for individual TPB constructs within the
Disaster condition

TADIE 4.5 e e e e e e e e e e e e e e e —aaaas 108
Baseline model fit for the full TPB in the Disaster condition



LI Lo L= OSSR 110
Results of Confirmatory Factor Analyses for individual TPB constructs within the
Hazard condition

TADIE 4.7 ottt bbbt 111
Baseline model fit for the full TPB in the Hazard condition

TADIE 5.1 ettt bbb e 131
Confirmatory factor analysis fit criteria results for individual TPB constructs

B IE:1 0] [T 0PRSS 132
Descriptive statistics for all TPB scales

TADIE 5.3 bbbt 134
Correlations between intentions and TPB cognition components

TADIE 5.4 .o bbb e 133
Fit criteria results for TPB models including and excluding two-factor belief
distinctions

TADIE 6.1 ..ttt bbb e s 162
Results of measurement invariance testing between the Treatment and Control
conditions

B IE: 0] L PSSR 163

Differences in mean scores for TPB components between those who did
(“Treatment”) and those who did not (“Control”) participate in the ShakeOut
earthquake drill

Results of structural equation modelling of associations between TPB components and
intention for those who did (“Treatment”) and those who did not (“Control”)
participate in the ShakeOut earthquake drill



List of Figures

Figure 1.1. Map of the greater Wellington region of New Zealand’s North Island..........cccccceverennnee. 22
Figure 2.1. Protection MOtIVation TREOTY.......c..coeieiriiirisiererteeeee et 26
Figure 2.2. The Protective Action DeciSion MOdel ..o 28
Figure 2.3. Community ENgagement TREOTY ........ccuoviiririrererereceeeeee e 30
Figure 2.4. The original Theory of Planned BEhaViour ............ccceecevieeieciciececeee e 34

Figure 2.5. The Theory of Planned Behaviour with the cognition components divided into their
tNEOMIZEU FACLOTS. ...ttt ettt b e 52

Figure 4.1. The Theory of Planned Behaviour with the cognition components divided into their

LR L=T0 g 4=To I = Tod (o] OO SRSTR 92
Figure 4.2. Structural equation model for the Disaster condition...........cccceeevevieveecieneecene e, 113
Figure 4.3. Structural equation model for the Hazard condition...........cccccveveveieeceseccece e, 114
Figure 5.1. Structural equation model with attitude and PBC belief components not split. ............... 135
Figure 5.2. Structural equation model with attitude and PBC belief components split. ..................... 137

Figure 7.1. The Theory of Planned Behaviour with the cognition components divided into their
thEOFZEA TACLONS. ... 179
Figure 7.2. A poster as part of the National Emergency Management Agency’s “Never Happens?
HapPens™ CAMPAIZN ....ocueeiuiiiuiiiiieieeeeee ettt ettt e sttt sttt e e bt e sbeesbeesaeeenseenbeenbeesbeesaeesanenas 206

Vi



Acknowledgements

First, 1 want to thank my supervisors, Associate Professor Taciano Milfont and
Professor John McClure, for their guidance, support, wisdom, and kindness during this process.
This thesis would not be what it is without their tireless efforts both to help me with the work
contained within and to help me grow as a researcher. | am grateful to have had the privilege
of working with them, and the example they have set of conducting good research with passion
is one which I will try to emulate in my own career. | would also like to thank the JCDR
whanau, especially Julia and David, for their unwavering support. I feel very fortunate to have
had the encouragement of such talented, hard-working, generous people.

Thanks must also go to my many study participants, without whom this research would
not have been possible, and to the whole team at the School of Psychology, including the
fantastic Admin and IT staff whose hard work keeps the wheels turning.

| was warned that doing a PhD would be an isolating experience. Thanks to the
incredible students with whom | shared this journey, that warning could not have been farther
from the truth. There are far too many to name, but I hope that they know that | am truly grateful
for their support and friendship. A special shout-out has to go to the amazing Amanda, who
has been a rock during the lows and the best hype-woman during the highs of this journey. It’s
been a privilege sharing this very special ride with you. To my incredibly patient non-uni
friends who have put up with me talking about my research for the last three years, | appreciate
all the encouragement you’ve given and the many times you’ve reminded me that there is life
outside of study. I hope you know that this thesis wouldn’t exist without you all either.

Finally, many thanks to my family, who have also put up with my rants (about both the
stresses and the successes). In particular, my biggest thanks go to my wonder-woman mother
who has been both the best role model and my most ardent supporter throughout my (long)

university career. This is for you.

vii



Abstract

Natural hazards impact millions of people globally and lead to billions of dollars of economic
loss each year. New Zealand is one of many countries vulnerable to multiple natural hazards
including earthquakes, tsunami, volcanic eruption, and high impact weather. Despite these
well-known risks, many residents of the capital city of Wellington have taken few steps to be
more prepared. This location, therefore, presented an appropriate population for the
investigations within this thesis. Decades of social science research has identified a multitude
of factors related to preparation behaviour. However, many of these factors, such as risk
perception and previous experience of natural hazards, are difficult to manipulate successfully
in broad public education campaigns. The first main aim of this thesis was therefore to identify
thoughts and beliefs about preparing which predict people’s preparation behaviour, with the
aim of identifying specific factors which can be efficiently and effectively targeted in
campaigns encouraging preparation. This research was structured using the Theory of Planned
Behaviour (TPB) which proposes a specific set of cognitions that affect intention formation as
well as beliefs which inform those cognitions. In addition to using this model to structure the
investigation, this thesis undertook several refinements and extensions to the model to address
inconsistencies within TPB research. The intent of doing so was to provide a set of findings
and a questionnaire which are not limited by those inconsistencies and which can be adapted
for a range of behavioural contexts.

Four empirical studies were carried out, involving a total of 2,298 participants from the
general population. Study 1 tested the applicability of this theory to the context of natural
disaster preparation and clarified the nature of that context. Using an online survey of 722
residents of the urban Wellington region, Study 1 demonstrated low levels of preparation,
identified not “getting around to it” as a main barrier to preparation, and supported a more
extensive application of the TPB with the factors explaining approximately 16% of the variance
in intentions. Study 2 tested a full TPB questionnaire including both the two-factor distinction
(splitting attitudes into instrumental and experiential, norms in descriptive and injunctive, and
perceived behaviour control into controllability and self-efficacy) and belief components which
are proposed to precede attitudes, norms, and control. This study used an online sample of 603
Wellington residents. All the cognitions within the theory except perceived descriptive norms
were significantly associated with either past behaviour or intentions to prepare, explaining

approximately 47% of the variance in intentions. This study also included an experimental

viii



framing manipulation, demonstrating benefits of referring to “natural hazard” preparation
rather than “natural disaster” preparation.

Study 3 concluded the development of the TPB questionnaire by assessing intentions,
cognitions, and beliefs at one point in time and behaviour one month later to allow for stronger
inferences about causality, with a sample of 61 participants across both time points. This study
used a different recruitment method than the previous studies: posted survey invites using
addresses randomly selected from the electoral roll. Although this method did not produce a
more demographically representative sample than the recruitment method used in Studies 1
and 2 as intended, Study 3 reproduced the findings of the “natural hazard” condition in Study
2. Finally, this study identified several key beliefs related to preparing such as the belief that
preparing helps people to get through a natural hazard event better, that people can make the
effort to prepare, and that preparing can be fun and rewarding. These beliefs offer specific and
tangible factors which can be efficiently addressed in public education campaigns.

An intervention run previously by the New Zealand National Emergency Agency, the
ShakeOut earthquake drill, was retrospectively evaluated in Study 4 by comparing those who
did and those who did not participate (N = 480) using the TPB framework. Those who
participated in the drill demonstrated better knowledge and use of the protective actions that
are the focus of the drill than those who did not participate. Although this intervention was not
informed by the findings of the previous studies, drill participants also demonstrated more
positive scores for the TPB cognitions and intentions compared to non-participants, although
more of the variance in intentions was explained for the latter (approximately 41%) than the
former (approximately 31%).

Overall, findings from the empirical studies support the recommendation for consistent
inclusion of all tested refinements to the Theory of Planned Behaviour (i.e., the two-factor
distinction, the inclusion of belief measures, and careful development of behavioural
measures). This thesis represents a uniquely thorough test of the Theory of Planned Behaviour
to natural hazard preparation with important implications for both the contextual value of the
theory and how the theory is applied in research broadly. The research also supports previous
findings of the importance of instrumental attitudes and self-efficacy for natural hazard
preparation and contributed the novel factor of experiential attitudes as well as identifying new,
specific beliefs to target in public education campaigns. These contributions to our
understanding of why people prepare for natural hazards can be used to encourage more people

in Wellington, in New Zealand, and globally to be more prepared.



Chapter 1: Natural Hazards Context

Chapter 1: Natural Hazards Context

Thesis Overview

Globally, nationally, and locally, disasters severely impact human lives and economies
(Wallemacq & House, 2018). Social science has examined ways to reduce these impacts for
decades, including extensive research internationally (Bourque, 2013; Lindell & Perry, 2000;
Paton, 2019; Solberg, Rossetto, & Joffe, 2010), in New Zealand (Becker, Paton, & Johnston,
2015), and Wellington specifically (Johnston et al., 2020). The goal of this thesis is to examine
preparation for natural hazards using a leading behavioural theory to identify beliefs about
preparing that can be efficiently targeted in public education campaigns (e.g., Paton &
Buergelt, 2019). This thesis examines the context of Wellington, but with the intention that the
results are useful to practitioners throughout the rest of New Zealand and internationally.
Chapter Overview

As an introduction to this thesis, this chapter outlines the context for the research to be
presented including a summary of the impacts of disasters and the challenges faced from
natural hazards globally, nationally, and locally. Following this summary is an introduction of
key terms related to the natural hazard context and the issues in the field around the definition
and application of these terms. Finally, this chapter describes the overarching aim of this thesis
and presents a brief outline of the studies included. Chapter 2 then reviews the central theory
used in the presented studies.

The term “disaster” will be used when discussing actual, devastating events that might
occur or have occurred with severe negative effects. The term “natural hazard” will be used
when discussing risks from natural processes such as earthquakes®. While the survey in Study
1 used the term “natural disaster” in relation to preparation, the findings in Study 2 suggest that
it is better to use the term “natural hazard”. Therefore, this latter term will be used throughout,
with the exception of Study 1 (Chapter 3). In discussions of specific pieces of research or
reports, the term used within that work will be used here. That is, if a previous study used the
term ““disaster” then that term will be used in the review. Further, this thesis uses an all-hazards

approach where participants are asked about preparing for natural hazards broadly rather than

1 Other types of hazards, such as technological, anthropological, and biological, are beyond the scope
of this research.



Chapter 1: Natural Hazards Context

a specific hazard. Some studies presented do focus on a particular hazard such as earthquakes.
Where this is the case, that study will be discussed using the term applied in that research.
Disaster and Natural Hazard Context

Global disaster context. The United Nations Office for Disaster Risk Reduction
created a summary document of economic and human losses due to disasters triggered by
natural processes between 1998 and 2017 (Wallemacq & House, 2018). During this 10-year
period, disaster fatalities numbered 1.3 million, while another 4.4 billion people suffered injury,
loss of home, displacement, or other outcomes which necessitated external help (Wallemacq
& House, 2018). Reported direct economic loss during this time amounted to US$2.9 trillion,
which does not include the 63% of disaster reports without data on economic impacts. An
estimate by the World Bank puts global economic loss due to disasters triggered by natural
processes at US$520 billion per year (Wallemacq & House, 2018). These impacts of disasters
are worsening with climate change increasing the frequency and severity of meteorological
events (Tippett, 2018) and population growth leading to more habitation of hazard-prone areas
(Paton & Buergelt, 2019), despite an exponential increase in academic publications regarding
disaster risk reduction (Alexander et al., 2020).

In response to these increasing impacts and to help address the vast imbalance in
funding assigned to recovery, the Hyogo Framework for Action 2005-2015 was developed.
This framework laid out a plan to coordinate global efforts to reduce disaster impacts. New
Zealand contributed, agreed to, and reported on progress on this framework as well as the
subsequent Sendai Framework for Disaster Risk Reduction 2015-2030. The Sendai Framework
has four main priorities: understanding risk, strengthening governance, investing in disaster
risk reduction to increase resilience, and enhancing preparedness to respond to disasters. Part
of the Sendai Framework agreement was for member nations to create national disaster
resilience strategies; New Zealand’s 10-year “National Disaster Resilience Strategy — Rautaki
a-Motu Manawaroa Aitua” was released in 2019 and was informed by the Sendai Framework,
prioritizing risk management, improving response and recovery capability, and enabling and
supporting community resilience (National Emergency Management Agency, 2019).

New Zealand’s disaster and natural hazard context. New Zealand is prone to a range
of natural hazards such as earthquakes, tsunamis, landslides, and floods (Khan, Crozier, &
Kennedy, 2012). This is due to a combination of multiple geographic factors such as New
Zealand’s location on the boundary of the Pacific and Australian tectonic plates and extensive,
low-lying coast. Several sections of the plate boundary pose high risk to the country, including

the Alpine Fault in the South Island, the Hikurangi subduction zone off the east coast of the
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Chapter 1: Natural Hazards Context

North Island, and the Wellington fault (Johnston et al., 2013). In addition to the direct effects
of earthquake shaking, earthquakes on these faults, in particular the offshore Hikurangi
subduction zone, could trigger tsunami which would strike New Zealand coasts in minutes
(Power, Wallace, & Reyners, 2008). Earthquakes within the Asia-Pacific region, such as those
that frequently occur throughout South East Asia, and global earthquakes, typically off the west
coast of South America, could also trigger tsunami which threaten New Zealand (Horspool,
Cousins, & Power, 2015). Finally, several regions of New Zealand, namely the central plateau
of the North Island and Auckland, the country’s largest city, are prone to volcanic activity
(Magill & Blong, 2005). As well as direct effects of eruptions, including ground shaking, lava
flow, and lahars, ashfall could negatively impact the country’s important agriculture industry
(Wilson & Cole, 2007).

In addition to these geophysical hazards, New Zealand is prone to severe
meteorological hazards, such as ex-tropical cyclones which can cause significant damage to
infrastructure not designed to withstand such events (Daly, 2018). Droughts, floods,
snowstorms, and wildfires also pose a risk to populations and industries in New Zealand
(Ministry for Primary Industries, 2014). These types of hazards differ in terms of the risk they
pose; sudden shocks such as earthquakes are more difficult to forecast and have much longer
return periods (i.e., occur less frequently) but typically cause significantly more damage than
“seasonal” events such as fires and floods which occur more frequently (United Nations
General Assembly, 2016).

Several natural hazard events have occurred throughout New Zealand’s brief history?,
such as the 1855 Wairarapa earthquake which drastically changed the coastline around
Wellington (Johnston et al., 2013) and the 1931 Napier earthquake which triggered one of the
first disasters in New Zealand, causing extensive injuries and fatalities (Davison, 1934). The
latter half of the 20" century was relatively quiescent in terms of natural hazard events.
However, recent events such as the 2010/11 Canterbury and 2016 Kaikoura earthquake
sequence, the 2017 flooding in Edgecumbe caused by Cyclone Cook, the 2019 Nelson fires,
and the 2019 Whakaari/White Island eruption have reinforced the risk posed by natural
hazards. The February 22", 2011, Christchurch earthquake alone claimed 185 lives, with the
full earthquake sequence causing an estimated NZ$40 billion dollars of loss (Potter, Becker,

Johnston, & Rossiter, 2015). This sequence, and in particular the February 2011 aftershock,

2 The following events occurred since British settlement of New Zealand; other events are recorded in
Indigenous Maori korero nehe (history) which are not discussed here.
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Chapter 1: Natural Hazards Context

led to extensive and ongoing debate around how to reduce the impacts of such events in future,
including changes to building codes (McRae, McClure, Henrich, Leah, & Charleson, 2017).

More recently, the 2016 Kaikoura earthquake claimed two lives and triggered over
NZ$1 billion dollars of loss (Stevenson et al., 2017). This earthquake and the resulting tsunami
warning served as a reminder that Wellington is likely to suffer severe negative impacts after
a rupture on a local fault and that many suburbs in the area are at risk. The last significant
rupture in this region was the aforementioned 1855 Wairarapa earthquake and ruptures on the
local faults causing fatalities are expected approximately every 120 years (Smith, 2015).

However, awareness of a risk does not necessarily lead to preparation. For example, the
risk of earthquakes in Wellington is well known and yet many citizens are largely unprepared
for such events (Johnston et al., 2013; Khan et al., 2012). The New Zealand government has
invested millions of dollars in improving infrastructure, passed legislation to increase the
resilience of building stock, and funded promotional campaigns to encourage individuals to
prepare (e.g., Kaye, 2016). However, evidence from previous research suggests that these
education programmes have not led to significant increases in preparedness (Johnston et al.,
2013; Lindell & Whitney, 2000; Paton, Smith, & Johnston, 2005), perhaps because there is a
disconnect in the beliefs about hazards between the public and those who are communicating
risk information, rather than that information not being of a high enough quality (Paton &
Buergelt, 2019). It is therefore important to understand the beliefs held by citizens which affect
their preparation behaviour. New Zealand has the potential to experience an event more
damaging than any in recent history, at the level of the 2004 Indian Ocean Tsunami or 2011
Tohuku earthquake and tsunami, such as a megathrust earthquake on the Hikurangi subduction
zone (Crawford, Saunders, Doyle, Leonard, & Johnston, 2019). Although a large amount of
research has aimed to understand the impacts of both the Canterbury earthquake sequence and
the Kaikoura earthquake (Vinnell, Orchiston, Becker, & Johnston, 2019), the country is likely
not yet prepared to fully handle a worst-case event. For example, should an earthquake the
magnitude of the 2011 Tohuku event strike Wellington, it is possible that the city would never
recover (George, 2018).

Wellington’s disaster history. While New Zealand is relatively uniformly exposed to
natural hazard risk, the types of hazard which pose the largest risk do vary regionally. Most
fatal natural hazard events in Wellington have either been seismic or meteorological.
Earthquake events which led to the loss of life include the 1855 Wairarapa earthquake and
tsunami, the later 1942 Wairarapa earthquake, and the 2016 Kaikoura earthquake; although

neither of the fatalities resulting from the latter event occurred in Wellington, significant
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Chapter 1: Natural Hazards Context

impacts were felt in the city and region. The other natural hazard events which have caused
deaths in Wellington were storm-related; flooding in the Hutt Valley killed 14 in 1858 and one
person in 2015, while Tropical Cyclone Giselle led to the sinking of the TEV Wahine in 1968,
leading to 53 deaths.

The sudden, infrequent nature of earthquakes compared to the more predictable,
seasonal nature of storms means that the events experienced in Wellington cover one key
dimension on which hazards differ. However, it is important to acknowledge that beliefs about
earthquake preparedness in Wellington might differ from, for example, beliefs about preparing
for volcanic eruptions in Auckland, where the objective risk is similar but there have been no
disaster events in the region since colonization. Beliefs about both of these risks might also
differ from beliefs about preparing for drought in the heavily agricultural areas of the South
Island which tends to have a lower impact but occurs more frequently. It is therefore important
to acknowledge the specific hazard context of the geographical area under study.

Different types of natural hazard preparation. Hazard preparation relates to actions
taken to ensure a better outcome following a natural hazard event. These actions can aim to
reduce the number of people exposed to natural hazards, such as by restricting construction in
areas prone to natural processes (e.g., floodplains, coastlines) or to reduce the impact of natural
hazards, such as by improving the ability of building stock to withstand earthquake shaking.
Preparation can be undertaken by individuals and various levels of government, directly or
indirectly. For example, individuals can prepare at the household level by storing emergency
supplies, making response plans with family, and checking the strength of their home.
Governments can prepare through direct actions such as investing in improvements to public
infrastructure (e.g., the Wellington Lifelines Resilience Project; Brown et al., 2019) and
through indirect actions such as passing legislation requiring individual action (e.g., New
Zealand’s recent legislation to strengthen earthquake-prone buildings; McRae et al., 2017).
Some research has explored the impact of perceptions of government versus personal
responsibility (e.g., Becker et al., 2015; Paton, Smith, & Johnston, 2000). Research in the
United States demonstrates that most people view individuals as responsible for preparing
themselves (Arlikatti, Lindell, & Prater, 2007) but that some types of preparation, such as
strengthening public buildings, should be the responsibility of local government (Flynn, Slovic,
Mertz, & Carlisle, 1999). For the best possible outcome in a natural hazard event, all the above
types of preparation should be implemented.

In Wellington, the context of this research, the council is investing millions of dollars

to improve the resilience of key lifeline infrastructure including roads, water, and electricity
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Chapter 1: Natural Hazards Context

(Wellington City Council, 2017). Such effort reflects the recent global shift towards resilience
investment at the level of infrastructure (e.g., the 100 Resilient Cities project). One economic
assessment estimated that every US$1 investment from government in resilience reduces
economic loss from disasters by up to US$4 (Hallegatte, Rentschler, & Rozenberg, 2019).
However, there is a perception among citizens that the government will also provide supplies
such as food in a disaster (Shadwell, 2016). The Wellington Region Emergency Management
Office recently changed their stocked Civil Defence shelters to Community Emergency Hubs
which serve as gathering points for communities to coordinate their response but are not
stocked with survival items (Shadwell, 2016). Therefore, in Wellington as in the rest of New
Zealand and many hazard-prone areas globally, regardless of ongoing government work, it is
important for individuals to take steps to ensure they both survive initial impacts of natural
hazards and can look after themselves in the following period of disruption (Paton & Buergelt,
2019). Increasing individual preparedness, which remains low globally, will reduce loss and
help speed recovery following natural hazard events (Paton & Buergelt, 2019).

Household-level preparation actions, which are the focus of this research, can be
grouped into survival actions to improve chances of survival after the event, such as having
food and water stored, and mitigation actions to reduce the risk and/or damage from the event,
such as strengthening buildings (Russell, Goltz, & Bourque, 1995; Spittal, McClure, Siegert,
& Walkey, 2008). Survival actions tend to be carried out more frequently than mitigation
actions (McClure, Spittal, Fischer, & Charleson, 2015). While local and national government
is working to improve Wellington and New Zealand’s resilience to natural hazards as part of
various strategies (e.g., Wellington City Council’s resilience strategy as part of the international
100 Resilient Cities project), only a minority of people are “fully” prepared at the individual
level (13%; Colmar Brunton, 2018; the word “fully” is in quotations here because the definition
of being fully prepared in the referenced survey only requires having completed four survival
actions); this leaves a large proportion of the population who would benefit from empirically-
supported behaviour change interventions.

Along with knowledge of a hazard and its potential impacts, survival and mitigation
actions are considered “traditional” types of preparation (Nojang & Jensen, 2020). Other types
of preparedness are increasingly being considered within the literature, such as psychological
preparedness (e.g., McLennan, Marques, & Every, 2020). This type of preparedness includes
factors such as knowledge, anticipation, and awareness, as well as beliefs about ability to
manage impacts. This type of preparedness overlaps with the “mental and physical adaptive

capacity” component of preparedness in the Holistic Individual Preparedness Model (HIPM,;
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Nojang & Jensen, 2020), which refers to the capacity to cope without support, considering the
role of factors such as pre-existing mental health issues. This model also considers
technological integration, which emphasises the importance of access to technology to receive
warning, response, and recovery information, and social integration, which emphasises the role
of social networks in informing behaviour as well as providing support. The increasing
awareness of the importance of this latter type of preparedness is reflected in recent shifts in
messaging in New Zealand, such as the Wellington Region Emergency Management Office
encouraging people to meet their neighbours so that they are better prepared to support each
other in a natural hazard event. Unfortunately, including this type of preparedness is beyond
the scope of this thesis but presents a potential avenue for future research.

The proposed research in this thesis seeks to examine why people prepare themselves
for natural hazards and identify social psychological concepts which can be efficiently targeted
in broad public education campaigns to increase individual preparation behaviours. Globally
and nationally, the combined efforts to increase mitigation actions, survival actions, and
response and recovery capabilities at all levels (e.g., individual, community, city, and country)
has been represented as an effort to increase resilience to natural hazards. Given the broad reach
of the concept of resilience and the diverse research areas which contribute to achieving
preparedness goals, a brief review of relevant literature is presented below.

The concept of resilience. Several authors of disaster literature have discussed the
definition of resilience specific to this field (Kelman, 2018). Some researchers argue that it is
not necessary, not beneficial, and even not possible to precisely define or agree on a definition
of “resilience” (Elms, 2015; Kelman, 2018). The priority is to ensure clarity as to how research
fits into the broad concept and context (Hobfoll, Stevens, & Zalta, 2015). However, most
definitions of resilience share core aspects. Put simply, resilience refers to withstanding or
reducing negative effects of natural hazards on most areas of life (Cooper-Cabell, 2013). Paton,
Millar, and Johnston (2001) defined resilience as the ability to bounce back after a hazard event.
The more resources a community has, the less difficult it is to cope through and after a disaster.
Some definitions of resilience have different nuances, such as that given by Hobfoll et al.
(2015) construing the human element of resilience as “the ability of people or their social
systems...to withstand the impact of major or traumatic stress, meaning that they remain
functional or unharmed on some deep lasting level” (p. 174).

Paton et al. (2001) identified three components of resilience: dispositional (personal
characteristics; e.g., self-efficacy), cognitive (e.g., coping style), and environmental (e.g., sense

of community). These components relate to definitions of resilience at different levels. For
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example, dispositional aspects influence individual resilience, or the ability of a person or small
group such as a family to cope and recover. The environmental components, such as sense of
community, relate to community resilience. For example, the resilience of a community
includes how well it can respond and recover in a disaster (EIms, 2015) as well as adapt to
long-term outcomes (Cooper-Cabell, 2013; Vallance, 2015). These different definitions,
components, and levels of resilience mean that the concept is not measured consistently across
studies.

One key challenge to consistent measurement of community resilience in particular is
that such a measure requires not only an operationalization of resilience, but an
operationalization of community. Communities themselves are hard to define and delineate
(Elms, 2015), especially when treated as socially constructed; that is, individuals can self-
identify as belonging to a community based on their geographical location or membership in
particular social or cultural groups, which leads to overlap in definitions but differences in real,
lived experiences of community (MacQueen et al., 2001). Paton et al. (2001) argued that the
factors which predict or comprise resilience, in whatever definition, should translate and be
useful across groups and situations. Given the different forms a community may take, finding
a measurement tool as well as intervention strategies which can be used beyond the population
with which they were developed presents a significant challenge. An important consideration
with these strategies is that, although resilience can be defined at several levels, one person’s
resilience can benefit others. For example, current messaging from groups such as New
Zealand’s National Emergency Management Agency encourages people to identify ways that
they may be able to help their neighbours which will be easier if they are able to look after
themselves. Therefore, research could target individual resilience, avoiding the complexities
of examining communities, based on the assumption that more resilient individuals will lead
to more resilient communities. This is the perspective adopted in this thesis.

When considering disaster risk, researchers often distinguish four key aspects:
reduction, readiness, response, and recovery. The former two aspects are when resilience can
be developed, while the latter two are when resilience can be demonstrated (Mamula-Seadon
& McLean, 2015). Response refers to “immediate actions to save lives, protect property and
the environment, and meet basic human needs in emergency situations” (Mamula-Seadon &
McLean, 2015, p. 84-85). Response therefore is easier if individuals can be to a degree self-
sustaining. For example, having stores of food at home acts as a buffer so that people can
support themselves during disruption to supply chains (Elms, 2015). In cities such as

Wellington, local response capabilities are likely to be exceeded in a major earthquake so there
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is a push from government for individuals to be self-sufficient (Mamula-Seadon & McLean,
2015).

Recovery can be defined as the process to restore all types of environment, including
built, social, psychological, economic, and natural, which should involve providing support to
communities affected by disasters (Mamula-Seadon & McLean, 2015). Recovery in
Christchurch following the September 2010 and February 2011 earthquakes started as soon as
two days after the earthquake, with much of the immediate response work already completed.
This was largely due to the city’s location on a plain which meant that 27 access routes
remained useable after the earthquake (B. Pepperell, personal communication, March 7, 2019).
External supplies and support could reach the city immediately and in large quantities, so with
needs such as food, water, and medical assistance quickly met, the city could begin the long
(and still-continuing process) of recovery. The social impacts of the Canterbury earthquakes
stemmed from problems such as poor living conditions and struggling businesses which have
led to long-term stress and psychological problems including depression and anxiety (Cooper-
Cabell, 2013).

The Canterbury earthquake sequence produced valuable lessons for those dealing with
improving disaster response and recovery. However, most of the difficulty in Christchurch was
in recovering long-term rather than coping with the immediate impact (EIms, 2015). Different
cities, both in New Zealand and internationally, are likely to encounter different challenges
following a large earthquake event. It is therefore useful to consider a case study of an event in
New Zealand which will likely look notably different from the Christchurch event.

For example, aside from the frequently discussed issues with Wellington’s building
stock (e.g., Sachdeva, 2016), because of the city’s geography a large earthquake could split the
wider region into seven “islands”: areas within the city and wider region which would be so
thoroughly cut off that they would effectively be unreachable islands (George, 2017). These
seven “islands” would be comprised of 23 “road islands™: 23 different areas of the region with
no roading access which would take up to 120 days to fully reconnect (Brown et al., 2019).
Both State Highways out of Wellington would likely be unusable following a large earthquake
(Kos, 2010). Limited access to the airport would mean that the only viable route for getting
resources into the city would be through the port at the rate of approximately 400 containers a
day. However, damage to the port following the November 2016 Kaikoura earthquake showed
that even this route of access is vulnerable. One estimate gives one to three months as a
timeframe for the port to resume even minimal operation (Brown et al., 2019). On top of this,

some calculations have as many as 12,000 people suffering injuries, which would likely exceed
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the capabilities of the isolated health services (George, 2017), and that electricity will be
disrupted for up to six months and water for up to 12 months (Brown et al., 2019).

While the situation described above establishes the importance of Wellington for a case
study for increasing individual resilience to natural hazards, it is intended that the research
within this thesis will be relevant and useful both throughout New Zealand as well as in other
countries facing similar challenges. There are several important considerations when
generalizing the findings of this thesis to other contexts, in New Zealand and internationally,
in particular relating to intra- and international cultural differences

Culture.

International comparisons. It is typical to draw on literature from different countries
when developing studies and hypotheses. While doing so provides a broader evidence base it
can introduce confounding cultural factors. For example, New Zealand is lower on key cultural
dimensions such as power-distance and individualism than typical countries of comparison
(e.g., US, Australia, and the United Kingdom) while it is much lower on power-distance and
much higher on individualism than other countries which undertake similar research (e.g.,
Japan, Indonesia, and China; Hofstede Insights, n.d.). Within the field of disaster research,
however, many studies from different countries have consistently identified the same key
predictors of preparedness (e.g., Becker et al., 2015) including countries with a history of
European colonization (e.g., the United States; Lindell & Perry, 2000; and Australia; Paton,
2013) as well as countries including Iran (Najafi, Ardalan, Akbarisari, Noorbala, & Elmi,
2017), Taiwan (Jang, Wang, Paton, & Ning-Yu, 2016), Japan (Paton, Okada, & Sagala, 2013),
and Indonesia (Sagala, Okada, & Paton, 2009).

New Zealand’s cultural context. New Zealand is a multicultural nation; although most
of the population is of European descent, the country has significant populations of indigenous
Maori, Pasifika, and Asian ethnic groups. In the Wellington Region, 74.6% of respondents to
the 2018 Census were European/Pakeha, 14.3% were Maori, 8.4% were Pasifika, and 12.9%
were from various Asian ethnicities. It is therefore important to consider how members of these
various ethnic groups conceptualize hazard risk and preparedness. In particular, te ao Maori
(the Maori worldview) does not treat science and culture as separate; for example, stories of
tupuna (ancestors) travelling across the Pacific Ocean include aspects of ocean science such as
tides and swells (Pihama, Southey, & Tiakiwai, 2015). Many pirakau (ancient narratives)
include explanations of natural hazard events; storm surges and tsunami are the result of the
movement of taniwha, giant, water-dwelling lizards (King, Goff, & Skipper, 2007), while

earthquakes are the movements of Riiaumoko, the son of the sky, Ranginui, and the earth,
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Papataanuku (McSaveney, 2017). Matauranga Maori (knowledge and understanding within te
ao Maori) allows for the co-existence of traditional, cultural knowledge and colonial science
to provide a more holistic view of the relationships between humans and nature, such that Maori
knowledge of the environment can contribute important information about hazard risk,
response, and recovery (King et al., 2007).

As well as differences in worldview, Maori oral history includes accounts of natural
hazard events from centuries before colonization. For example, one tradition tells of an
earthquake in approximately 1460 CE which raised the land on which the suburb of Rongotai
and Wellington Airport now sit, connecting what was an island, Motukairangi, with the
mainland to form Miramar Peninsula. It is possible that this long history of experiencing natural
hazard events and dealing with their impacts would also lead to differences in beliefs around
risk and preparedness. Unfortunately, the thorough consideration which this possibility
warrants is beyond the scope of this thesis. Further, the aim is to identify beliefs shared among
the population, across cultures, so that resulting interventions are widely beneficial.

New Zealand natural hazard research-scape. New Zealand has a national research
model with an a-typical focus on central government funding. There are three main branches
of funding in the area of natural hazard research. First, Crown Research Institutes (CRIS)
including GNS Science and the National Institute of Weather and Atmospheric Research
(NIWA) are research companies owned by the Crown with the purpose of benefiting New
Zealand society. While these CRIs focus predominantly on physical science, they do undertake
some work to understand societal impacts of hazards and assess current levels of preparedness.
Similarly, the Earthquake Commission (EQC) is a Crown entity which funds research into
hazard preparedness and runs public education campaigns.

Second, CRIs and universities collaborate with local Civil Defence Emergency
Management (CDEM) groups to establish localized case studies. For example, the AF8 project
explores the risk from a Magnitude 8 earthquake on the Alpine Fault which runs for most of
the length of the South Island of New Zealand and communicates the potential impacts of such
an earthquake to local communities to encourage preparedness. Similar projects include East
Coast Life at the Boundary which considers a large earthquake in the offshore Hikurangi
subduction zone, Determining Volcanic Risk in Auckland (DEVORA), and It’s Our Fault
which explored the likelihood of a large earthquake in Wellington and the potential physical
and social impacts. The social science aspects of these projects tend to focus on communicating
risks and their potential impacts, as well as community-based efforts to increase preparedness,

such as facilitating tsunami evacuation walks in coastal communities (Doyle et al., 2020).
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Third, the government funds independent research at academic institutions through a
number of platforms, such as the hazards-focused National Science Challenge, Resilience to
Nature’s Challenges, which has received millions in government funding since 2015, replacing
the 10-year Natural Hazards Research Platform. Further, one of New Zealand’s Tertiary
Education Commission-funded Centres of Research Excellence (CoRES) is dedicated to
earthquake research. Many New Zealand universities also partner and collaborate with
international research programs, including the Bushfire & Natural Hazard Cooperative
Research Centre in Australia and Washington State Emergency Management in the US.

Social science research in New Zealand published in the last decade focuses
predominantly on exploring the impacts of natural hazard events, in particular the 2010-2011
Canterbury earthquake sequence (O’Conner, Johnston, & Evans, 2011) and the 2016 Kaikoura
earthquake (Vinnell, Orchiston, Becker, & Johnston, 2019). Other research has explored the
ways in which New Zealander’s perceive risk (e.g., Fraser et al., 2016; McClure, Ferrick,
Henrich, & Johnston, 2019; McClure, Henrich, Johnston, & Doyle, 2016; McClure, Johnston,
Henrich, Milfont, & Becker, 2015), existing levels of preparedness (e.g., Blake, Tippler,
Garden, Johnston, & Becker, 2018), factors which relate to preparedness and resilience (e.g.,
Blake, Marlowe, & Johnston, 2017; Doyle et al., 2018; Gowan, Kirk, & Sloan, 2014; Kwok,
Becker, Paton, Doyle, & Johnston, 2019; Tuohy & Stephens, 2016), and the effects of
communication decisions such as message framing (e.g., Henrich, McClure, & Crozier, 2015;
McClure, Doyle, & Velluppillai, 2015; Vinnell et al., 2017, 2018). Many of these studies
explore how significant events impact risk perception and preparedness; while this research is
vital, it is also important to understand why people choose to prepare without the direct
motivation of a recent event. Trends in disaster preparedness in New Zealand suggest that
increases in preparedness following large events do not last more than a few months (Colmar
Brunton, 2018). Identifying beliefs about the behaviour of preparing which relate to the
decision to prepare, regardless of the recency of previous events, can help to improve the
effectiveness of public education campaigns in times of quiescence and would therefore
represent a meaningful addition to the existing literature.

Further, although some of the existing research explores similar concepts to this thesis,
there are few studies which do so with the explicit aim of identifying variables which can be
targeted in an intervention or which apply an established behavioural theory. Even fewer
examples of published research evaluating interventions exist. As such, the research in this
thesis is intended to complement the considerable natural hazard literature produced in New

Zealand by using a behavioural theory framework and exploring predictors of behaviour with
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a longitudinal method. Some studies in New Zealand have used behavioural follow-ups (e.g.,
McClure et al., 2015), pre- and post-test intervention designs (Macdonald, Johnson, Gillies, &
Johnston, (2017), or natural experiments (Vinnell, Milfont, & McClure, 2019); however, the
bulk of the existing literature uses cross-sectional surveys, with some comparisons between
geographical locations (e.g., McClure, Henrich, Johnston, & Doyle, 2016; McClure, Johnston,
Henrich, Milfont, & Becker, 2015) or experimental manipulations (e.g., McClure & Sibley,
2011; Vinnell et al., 2017, 2018).
Interventions in the Natural Hazard Context

Public education campaigns in New Zealand. Several organizations have run public
education campaigns, primarily aiming to educate New Zealanders about their natural hazard
risk and the actions they can take to prepare; such efforts are important but not necessarily
sufficient for motivating preparation (Finnis, 2007). Campaigns such as EQC’s “Fix, Fasten,
Don’t Forget” (formerly “Fix, Fasten, Forget”) focuses on mitigation actions which can be
taken by households such as securing foundations and fastening tall furniture. Recent changes
in this campaign, such as the shift from “Forget” to “Don’t Forget”, suggests an awareness of
the reasons why people do not prepare. Similarly, the EQC website now includes separate
advice for people in different living situations, including homeowners, tenants, and apartment
dwellers, explanations of the benefits of mitigation in terms of limiting damage and injury, and
testimonials focused on affective responses to preparing. In late-2016, shortly before the start
of this thesis, the National Emergency Management Agency launched a $2.5 million, three-
year public education campaign: “Never Happens? Happens” (Kaye, 2016). This campaign
used a website, online videos, social media, and school programmes to increase preparedness
for emergencies with the key tool of highlighting past natural hazard events and emergencies
to counter the New Zealand “she’ll be right” attitude: the belief that devastating events have
not often occurred in the past and therefore will not occur in the future. A slight increase in
national levels of household disaster preparedness between 2016 and 2017 is somewhat
confounded by the 2016 Kaioura earthquake, but levels returned to pre-2016 levels by 2018
(Colmar-Brunton, 2018).

Another avenue used for public education is museums. Since the national museum, Te
Papa Tongarewa, opened in 1998, it has featured an exhibit called “Awesome Forces” which
explains New Zealand’s seismic and volcanic activity and included the “Edgecumbe
earthquake house”. This was a small structure built on a movable foundation so that museum
visitors could experience a simulation of earthquake shaking. This exhibit was altered and re-

opened in 2019; the updated earthquake house now includes a video which has a more explicit
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focus on preparation rather than simply risk, such as actors demonstrating protective actions to
take during earthquake shaking.

Interventions to increase natural hazard preparedness in New Zealand often use
community-based approaches, rather than leveraging the broad scale of most public education
campaigns (Finnis, 2007). For example, the 2001 Shake Safe Initiative installed hot-water
cylinder restraints in 350 homes in the Wellington area and provided some educational
material. This programme was deemed a success, despite there being no formal evaluation, and
intentions to extend it nationally were not fulfilled (Finnis, 2007). Historically, there has been
a tendency to declare interventions a success either if their implementation is completed or if
the participants are satisfied (Finnis, 2007). While those 350 homes were safer to a small extent,
it is unclear whether receiving external support for one mitigation action motivated the
household to undertake further preparation. The one type of intervention in New Zealand which
has received some formal evaluation is drills, mainly for earthquakes and tsunami (e.g.,
Coomer, Tarrant, Hughes, & Johnston, 2012; Johnston et al., 2011; Johnston et al., 2016),
though these evaluations focus on schools and more on knowledge and logistics than cognitive
or behavioural outcomes. As a result of the lack of intervention studies in New Zealand, the
following section will also draw on international literature.

Natural hazard preparation interventions. Research into natural hazard preparation
has identified demographic or individual difference factors which are difficult, if not
impossible, to manipulate in an intervention (Crawford et al., 2019; Lindell & Whitney, 2000).
For example, age and gender are inconsistently found to relate to preparedness, both in New
Zealand (Becker et al., 2015) and globally (Lindell & Perry, 2000; Solberg et al., 2010).
Solberg et al. (2010) in their review of the literature conclude that demographic variables likely
relate to risk perception rather than preparation; while perception of a risk is necessary for
someone to prepare for that risk it is not a predictive factor (Bourque, 2013; Bourque et al.,
2012). Further, while an intervention could be tailored for a specific gender or age group, doing
so reduces the efficiency of such an effort.

Similarly, previous research consistently demonstrates that experience of past events
relates to earthquake preparation (e.g., Becker et al., 2015; Solberg et al., 2010; Vinnell,
McClure, & Milfont, 2017). However, this association is not found consistently (Bourque et
al., 2012; Lindell, 2013) and likely acts via risk perception (Lindell & Hwang, 2008). Impacts
of experience on preparation therefore depends on the type of experience and tends to be
parabolic, where moderate levels of experience tend to positively relate to preparation, but low

and high levels are either negatively related or unrelated to preparation (Solberg et al., 2010).
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While hazard experience can be effectively manipulated using tools such as survivor
testimonials in smaller-scale, more intensive interventions (e.g., Parent & Fortin, 2000), this
research aims to identify strategies which can be used efficiently (i.e., broadly and non-
intensively). The optimum level of experience to drive preparation is likely to differ between
individuals and is therefore difficult to attain using a broad public education campaign.

Risk perception, another commonly cited prerequisite for preparation (Paton &
Johnston, 2001), poses similar challenges. If an individual does not perceive enough risk from
a natural hazard, then they are unlikely to act to mitigate that risk. Similarly, if an individual
perceives the risk as too high, they can become fatalistic (i.e., believe that preparing will not
help) and again not act; such barriers are resistant to traditional methods of encouraging
preparation (Paton & Buergelt, 2019). Research suggests that most residents in Wellington
know about the risks they face (in particular from earthquakes; Johnston et al., 2013; Khan et
al., 2012), that risk perception is not typically directly linked with preparedness (Bourque,
2013), and that residents know at least some actions they could take to be better prepared
(McClure et al., 2015). Previous public education campaigns in Wellington have increased
awareness of the risk that natural hazards pose to the city but have had little impact on overall
preparedness (Johnston et al., 2013), reflecting the low impact of such campaigns in other
global contexts (Lindell & Whitney, 2000; Paton et al., 2005).

One possibility for the lack of direct causal effects of risk perception on preparation is
that previous research is not examining the concept with the correct method to identify such a
direct effect. For example, the relationship between risk perception and preparation is likely
not linear, where a moderate level of perceived risk can be motivating but both too low and too
high a level can be inhibiting (e.g., Becker et al., 2017; Solberg et al., 2010). It is possible that
analyses assuming a linear relationship inaccurately indicate that there is no direct causal
influence.

There are many other factors which can either encourage or discourage individuals from
preparing for events such as earthquakes. Research suggests that perception of risk influences
survival actions while the belief that one can reduce earthquake damage influences mitigation
actions (McClure et al., 2015; Spittal et al., 2008). Similarly, neuroticism correlates with
preparation actions to help survive but not to mitigate disaster impacts (Heller, Alexander,
Gatz, Knight, & Rose, 2006). McClure et al. (2015) found that people judged cost as important
for only the four most expensive out of 12 actions to prepare for earthquakes; cost was typically
less important than thinking about the risk and preparing, prioritizing preparing, and thinking

preparation is necessary. The authors commented on the need to reinforce what actions can be
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taken as well as emphasizing that those actions are effective at reducing damage. For example,
presenting images of distinctive damage leads to attributions of the cause of that damage to
poor engineering which is seen as more controllable (McClure, Sutton, & Sibley, 2007).

The primary aim of this thesis is to identify beliefs and cognitions related to household
preparation for natural hazards which are widely held and able to be modified with relatively
simple strategies. These strategies can then be applied efficiently to existing public education
campaigns in the region, nationally, and internationally. Often campaigns focus on information
around risks and actions, with some small tasks such as checklists to create engagement.
Authors in the field of behaviour change argue for the importance of using a research-based
model of behaviour change to inform intervention strategies (e.g., Ajzen, 2011a; Joffe, Perez-
Fuentes, Potts, & Rossetto, 2016). Below is a brief review of a selection of these interventions
to highlight the gap, both in research and in practice, which this thesis intends to address. The
theoretical framework used in this thesis to extend beyond previous interventions is discussed
in the next chapter.

Interventions to increase natural hazard preparation seldom include reported
evaluations of the effectiveness of the intervention, with few examples of published research
even providing enough information around the intervention method for replication (Joffe et al.,
2016). To address this issue, Joffe et al. (2016) evaluated the fix-it intervention, which involves
a six-hour workshop focused on securing items around the house to reduce damage and injury
in an earthquake. The authors provide sufficient detail for the intervention to be re-created, so
that a consistent, widely used intervention could be established. Although they did observe an
increase in household preparedness following the workshop, the control group also showed
increased preparedness. The authors attribute this increase to the impact of researchers visiting
the homes of participants to check behaviour. At a 3-month follow-up, both groups had
increased their preparedness significantly from baseline and did not differ from each other.

Despite the value of this research, this intervention may have limited real-world
applicability. While conducted in the field, the incentives for participation are unrealistic for a
broader implementation of the intervention; for example, participants received between
US$180 and US$330 for taking part in the study. Such large financial incentives can introduce
sampling biases (Sharp, Pelletier, & Lévesque, 2006). The disproportionate number of
unemployed participants (48%) in the study suggests that the large incentive might have created
a self-selected sample of people motivated by financial gain (Singer & Couper, 2008).
Removing or reducing the incentive necessary for a wide-spread implementation of this

intervention would likely dramatically reduce participation (Sharp et al., 2006). While the study
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by Joffe et al. (2016) shows some evidence that the intervention strategies employed could be
effective, it may not demonstrate an intervention which could be both effectively and efficiently
run with larger portions of the population.

Orchiston, Manuel, Coomer, Becker, and Johnston (2013) tested the ShakeOut
earthquake drill, developed in California, with residents of New Zealand’s West Coast, which
is at significant risk of an event on the large Alpine Fault. The purpose of the ShakeOut drill is
to educate people on the protective actions they should take during earthquake shaking.
ShakeOut has since been run at a national level in New Zealand with hundreds of thousands of
people participating each time (Tipler, Tarrant, Johnston, & Tuffin, 2016). Among the original
West Coast participants, approximately two-thirds of families of school children did not have
an emergency kit. These school children typically knew that an earthquake along the Alpine
Fault was likely, but they did not think it would happen during their lives (Orchiston et al.,
2013). Tipler et al. (2016) suggested that it is important to use drills as an opportunity to also
link risk knowledge to preparation behaviour. They found that the ShakeOut drill did increase
preparation in the homes of the school children, as well as increasing knowledge and
awareness.

Although ShakeOut is a widely implemented intervention in New Zealand, it has not
been thoroughly evaluated in terms of cognitive and behavioural impacts. Such an evaluation
study is included in this thesis, introduced briefly at the end of this chapter and presented as
Study 4 (Chapter 6). Before proposing a new intervention, it is logical to test the effectiveness
of existing ones which can then be repeated and improved, as opposed to the continual
development of new interventions (Joffe et al., 2016).

Two studies evaluating education interventions have been conducted in conjunction
with the “Awesome Forces” exhibit at Te Papa Museum mentioned earlier. MacDonald,
Johnson, Gillies, and Johnston (2017) provided information to visiting school children on how
to prepare their homes for an earthquake and gave some of them a fill-in plan, plastic putty, or
steel brackets to take home and use. Those who received the plan, putty, or brackets showed
better knowledge of how to prepare, as did their parents, than those in the control group who
did not receive a take-home preparation tool. However, evidence for increases in behaviour
was limited.

Similarly, Gampell, Gaillard, Parsons, and Le D¢ (2020) ran EQC’s “Quake Safe
House” game inside the exhibit. This game asks players to prepare a home in Wellington for
an earthquake by applying preventative measures. No information about the purpose of the

measures is provided, though players receive feedback after a simulated earthquake in the form
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of a tick for a measure used in the right place and a cross for a measure used in the wrong place.
While most participants felt like they gained knowledge, only 9 out of 22 recalled new
mitigation strategies they learned from the game. Feedback indicated a need for more
information about why a measure was appropriate and how it functioned to reduce damage.
Domain-Specific Definitions of Key Terms

This thesis uses social psychological theory to understand the motivators and inhibitors
of individual preparation for natural hazards. This aim is important at a local, national, and
global level, with meaningful applications for practice as well as implications for the
implementation and measurement of theory. To explain this importance, the current chapter
has introduced the context for this research, narrowing down from the broadest level (global)
to the narrowest (local: the specific research context). Given that this thesis aims to contribute
to a global conversation, | will briefly define the main non-psychological terms which will be
used throughout this thesis.

The following definitions are based on those decided in a working group report
organized by the United Nations General Assembly. The UN’s disaster risk reduction branch,
the United Nations Office of Disaster Risk Reduction (UNDRR), is a global organization
examining disaster risk and therefore offers an authoritative source to provide consistent and
accepted definitions. However, several versions of the glossary provided by the UNDRR since
its initial document in 2004 offer meaningfully different definitions. The following are from
the latest version (United Nations General Assembly, 2016) which retained some weaknesses
from previous versions by including technical jargon (Kelman, 2018). However, the definitions
presented below should be sufficient for understanding these concepts in the context of this
thesis.

Disaster. A disaster is defined as “A serious disruption of the functioning of a
community or a society at any scale due to hazardous events interacting with conditions of
exposure, vulnerability and capacity, leading to one or more of the following: human, material,
economic and environmental losses and impacts.” (United Nations General Assembly, 2016,
p. 13). Put simply, a disaster happens when a natural event, such as an earthquake, occurs near
an inhabited area and the impacts exceed the ability of humans, structures, and/or
infrastructures to cope, leading to serious negative outcomes. Disasters can be small- or large-
scale, frequent or infrequent, and slow- or sudden-onset. Of primary concern in this thesis are
disasters of medium scale (i.e., with impacts that exceed the response capabilities of local
communities), infrequent (i.e., disasters which do not occur regularly, such as devastating

earthquakes, rather than disasters which occur more often and more predictably, such as severe
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flooding occurring most years during wet seasons), and sudden-onset (i.e., disasters which
occur suddenly, with little warning, such as tsunami, rather than disasters which are the result
of gradual processes such as sea-level rise).

Hazard. A hazard is defined as “A process, phenomenon or human activity that may
cause loss of life, injury or other health impacts, property damage, social and economic
disruption or environmental degradation.” (United Nations General Assembly, 2016, p. 18). A
hazard, such as a natural event like an earthquake, is necessary but not sufficient for a disaster
to occur. If communities are sufficiently equipped to deal with hazard impacts, then disasters
are not likely. As with disasters, the types of hazards faced are diverse. They can be natural
(i.e., a natural process or phenomenon, such as a tsunami), anthropogenic (i.e., caused by
humans, such as a terrorist attack), or socio-natural (i.e., an interaction of both natural and
human causes, such as the Fukushima Daichii nuclear incident). This thesis focuses on natural
hazards, primarily those which are geophysical (e.g., earthquakes). These types of hazards are
perceived differently to other natural hazards, such as those which are biological in nature (e.qg.,
pandemics), and different from anthropogenic hazards (Henrich, McClure, & Doyle, 2018;
Kahlor, Olson, Markman, & Wang, 2018).

Disaster risk. To prepare for a disaster, the risk of such an event must be perceived
(e.g., Solberg et al., 2010). Disaster risk is a function of the likelihood of an event occurring
and the severity of the negative outcomes should one occur (Brundl, Romang, Bischof, &
Rheinburger, 2009). For example, the risk of seasonal flooding is different to that of the risk of
damaging earthquakes. The former has a higher probability of occurring, but it also tends to
produce less severe outcomes than the latter.

Disaster risk reduction. The reduction of disaster risk is typically seen as the goal for
disaster-related research and practices. The aim is to avoid creating new risks, such as better
identifying hazard-prone areas or improving the standards of new buildings, and reducing
extant risks, such as retro-fitting vulnerable buildings and increasing the preparedness of
individuals. As this goal is complex and expansive, the current thesis narrows the focus on
reducing disaster risk to increasing household preparedness, so that individuals are better
equipped to survive during, and recover after, a natural hazard event.

Disaster Terminology and Framing Effects

Some researchers in the field of disaster risk reduction make the argument that the term
“natural disasters” is inappropriate, as disasters only occur due to decisions made by humans,
such as to live in an area prone to natural hazards or to occupy poorly-constructed buildings

(e.g., Blanchard, 2018; Kelman, 2018; Ras, 2017). A similar argument is taking place within
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the area of climate change; messages referring to climate change, rather than global warming,
lead to stronger beliefs and intentions to act (although only for political independents;
Benjamin, Por, & Budescu, 2017). Similarly, perceptions of the urgency and risk around
climate change, as well as willingness to act, can be increased by referring to the war, rather
than the race, against climate change (Flusberg, Matlock, & Thibodeau, 2017).

Although academic debate about the term “natural” disaster started many decades ago,
with the argument itself extant for hundreds of years (Chmutina & Meding, 2019), limited
empirical research has approached the topic. Messages attributing earthquake damage to
human causes such as building design and emphasizing distinctive damage lifts perceptions
that this damage can be prevented (McClure et al., 2007; McClure, Allen, & Walkey, 2001).
However, there is no direct evidence that referring to natural disasters is detrimental to
perceptions, attitudes, and behavioural intentions.

One argument against the term natural disasters proposes simply dropping the “natural”
classifier and referring solely to disasters (e.g., Raz, 2017). According to this argument, this
would have the desired effect of leading people to attribute outcomes to human causes, and
therefore perceive this damage as preventable (e.g., Blanchard, 2018), rather than putting the
focus on nature as is prominent in public, media, and political discourse (Solberg et al., 2010).
This phrasing is also common within research; Chmutina and von Meding (2019) analysed 589
research papers using the term “natural disaster”. The clear majority of papers used the term
simply because it is prominent in the field. Only a minority of papers (13) argued for the
inappropriateness of the term. Many researchers within the field of disaster risk reduction seem
to only debate the ramifications of term within the academic discourse, assuming what other
researchers intended by their use of the term and not considering the impact of terminology
used in communication with the general public. Although it may be logical to assume that
including “natural” leads to assignment of blame to nature, and that this therefore impacts
behaviour, such assumptions should be supported empirically.

An argument against dropping the “natural” classifier emphasizes the changing
meaning of disaster. Over recent decades, the threshold for an event being a “disaster” has
shifted, so that disasters can include more common events such as minor misfortunes and
accidents (Furedi, 2007). The term can therefore lead to confusion particularly among non-
researchers (Kelman, 2018). Furedi argues that “As a growing range of human experiences are
associated with disasters, the distinction between normal daily life and a disaster becomes ill
defined...disaster ceases to possess any distinct features” (Furedi, 2007, p. 487). As well as the

increasing number of definitions of the term “disaster” (Maynor & Arbon, 2015), a range of
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synonyms for disaster have emerged, such as “emergency”, with no consensus about
differences in meaning (Kelman, 2018). The “natural” classifier, therefore, serves an important
purpose of distinguishing disasters due to natural causes from events which would not
historically have been labelled disasters as well as catastrophic events due to other causes.
Risks solely caused by humans such as nuclear plant meltdowns (Rochford & Blocker, 1991)
lead to more negative affect (Kahlor et al., 2015) and are seen as more voluntary, more in need
of management, and more of a public responsibility (as opposed to a private responsibility)
than those disasters associated with natural hazards (Brun, 1992).

Natural disasters, therefore, appear to represent a distinct set of risks and outcomes.
Removing the “natural” part would lose the distinction from other types of disasters and could
lessen the impact of the term due to its broader scope. An alternative to removing the natural
classifier is to change the “disaster” part. After “natural disaster”, the most common term used
by agencies and media to refer to a range of risks and events involving natural processes is
“natural hazards”. This retains the reference to nature, to ensure people differentiate these risks
from technological or biological ones, while addressing the issues with the term “disaster” due
to its shifting meaning. Theoretical reasons for differences in how these terms are perceived
are presented later, in the context of the findings of Study 2 which compared responses to
preparation-related judgments between the two phrases.

Aims of the Thesis

This thesis has two main aims. The first is to refine and improve the conceptualization
and methodology of the key theory used: the Theory of Planned Behaviour. Details of this aim
are provided in the following chapter after the theory is reviewed. The second and primary aim
is to identify cognitions and their theorized antecedent beliefs that lead individuals to prepare
their homes for a disruptive natural hazard event. The population under study is the urban
Wellington region of New Zealand, consisting of Wellington City, the Hutt Valley,
Johnsonville, Tawa, and Porirua (see Figure 1.1). As described above, Wellington is prone to
natural hazard events and vulnerable to their impacts. Many residents are aware of these risks,
but the majority are not well prepared (Khan et al., 2012; Johnston et al., 2013; Colmar-
Brunton, 2018).
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Urban/Rural Profile Categories: Wellington Region

Urban/Rural Profile Categories
- Mamn urban area

Satefite urban community
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Figure 1.1. Map of the greater Wellington region of New Zealand’s North Island. The study
area for this thesis includes the main urban areas in red, excluding Kapiti (Stats NZ, 2002).
Source: Stats NZ and licensed by Stats NZ for re-use under the Creative Commons Attribution

4.0 International licence.
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Overview of the Research

The first study of this thesis confirms previous findings of both low levels of
preparation in Wellington as well as the prevalence of internal rather than external barriers;
that is, people report not preparing because of factors relating to their behaviour (e.g., simply
not getting around to it) rather than factors relating to their situation (e.g., cost). Primarily, this
research will test The Theory of Planned Behaviour, including six different concepts which are
potentially related to intentions to prepare, and therefore behaviour. The most relevant and
influential factors from this theory will then be proposed as targets for public education
campaigns run throughout the region, with the goal of suggesting improvements to such
campaigns or inclusions for new interventions throughout New Zealand and overseas. Studies
1, 2, and 3 build from a preliminary test of the applicability of the theory to the concept to a
full, longitudinal application of the theory to predicting natural hazard preparation. Finally,
Study 4 used the same theoretical framework to retrospectively evaluate a campaign run
previously by New Zealand’s National Emergency Management Agency, the 2018 New
Zealand ShakeOut drill. A more detailed overview of the studies is presented at the end of the
next chapter, following the introduction and discussion of the central theory used in this thesis.
Summary

Natural hazards are increasingly impacting people both nationally and globally. A vast
amount of research has contributed to an understanding of what factors lead to people preparing
for such events, however there is a clear gap for research which identifies specific and
changeable beliefs. The following chapter introduces the theoretical framework used in this
research to achieve this aim, as well as the reasons for, and intended contributions of,

developments to that theory.
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Chapter 2: The Theory of Planned Behaviour

Chapter Overview

Given the complexity of the factors which contribute to preparation for natural hazards,
it is important for research and interventions to be informed by theory, founded on empirically
established associations, and properly evaluated (Joffe, Perez-Fuentes, Potts, & Rossetto,
2016). This chapter outlines several relevant theoretical models and then reviews the theory
applied in this research: the Theory of Planned Behaviour (TPB; Ajzen, 1991). The TPB has
been used extensively in other research domains such as health psychology with meta-analyses
of studies examining behaviours such as eating (McDermott et al., 2015; Riebl et al., 2015) and
smoking (Topa & Moriano, 2010) but has rarely been applied to the area of hazard-related
behaviour (Ejeta, Ardalan, & Paton, 2015). The TPB is used in this research to test factors
which explain intentions to prepare and could be targeted in future behaviour change
campaigns. A detailed explanation and review of this theory is given later, followed by a
discussion of weaknesses in the theory and issues with previous methodology which this thesis
aims to address. First, other behavioural theories which have been used in natural hazards
research are described to offer an explanation as to why they were not applied here.
Theories in Natural Hazard Research

This section briefly introduces some of the more prominent theories used within the
natural hazard literature (for other overviews of theories relevant to natural hazard preparation,
see Beatson & McLennan, 2011; Lindell & Perry, 2000; Lindell & Whitney, 2000; Paton,
2019). Brief comparisons between these theories and the one used in this thesis are drawn at
the end of the section. The theories introduced here are: Social Cognitive Theory, the Person-
relative-to-Event model, Protection Motivation Theory, the Protective Action Decision Model,
and Community Engagement Theory. These theories are presented in order of relevance from
lowest to highest, which roughly approximates chronological order. The review of these
theories is intended to be critical in the sense of highlighting the specific contexts in which the
theories are most useful, so as to explain why they were not the most appropriate theories to
use for the research aims and context of this thesis. None of the theories were disregarded due
to general methodological or conceptual flaws, therefore an in-depth review of limitations
along those lines is not presented. Other theories less often applied and less specific to the field

are not reviewed here (see Ejeta et al., 2015).
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Social Cognitive Theory. Social Cognitive Theory (Bandura, 1986) proposes that an
individual’s behaviour is determined by personal factors, such as cognitions, and factors within
their environment, such as social influence. However, this theory also proposes that the
relationships between these three factors (the individual, their environment, and their
behaviour) are reciprocal; for example, an individual’s thoughts influence behaviour and
behaviour influences thoughts. This triadic reciprocal determinism (Bandura, 1989) leads to a
complex model in which cause and effect is difficult to determine. As a result, identifying
simple ways in which to influence behaviour is not a straightforward exercise. While a key
theory within social psychology, and with some application to natural hazard preparedness
(e.g., Beatson & McLennan, 2011; Najafi, Ardalan, Akbarisari, Noorbala, & Elmi, 2017), the
theory covers a broad range of factors involving the concepts of cognition and environmental
influence. This means that additional research is required to determine which of these factors
should be tested for relevance, as it is difficult to test all proposed factors within a single model.

Person-relative-to-Event Model. The Person-relative-to-Event model (Duval &
Mulilis, 1999) emphasizes the outcome of problem-focused coping, which relates to intentions
to prepare (e.g., Mclvor & Paton, 2007), compared to emotion-focused coping. According to
this approach, the extent to which people engage in problem-focused coping depends on their
perception of whether the resources available to deal with a threat are sufficient or insufficient.
According to the model, if people perceive the resources available to deal with a threat are
sufficient considering the magnitude of that threat, they are more likely to engage in problem-
focused coping, and less likely to engage in problem-focused coping if the resources are
perceived as insufficient. The PrE model has been used in a limited range of hazard and cultural
contexts, with partial success to explain preparedness for tornadoes (Mulilis & Duval, 1997)
and earthquakes in the US (Mulilis & Duval, 1995; Duval & Mulilis, 1999). While the
similarities in findings around disaster preparedness in New Zealand and the US suggests that
a model which functions in the US would be applicable in New Zealand, other theories have
demonstrated validity across a wider range of international contexts and therefore would likely
produce more generalizable findings.

Further, the model implies, but does not make explicit, a positive association between
problem-focused coping and preparation behaviour (Mulilis & Duval, 1995). This lack of
behaviour as the key outcome in the model means that studies using the PrE are limited in their
ability to test whether its factors predict behaviour, and therefore whether an intervention based
on targeting those factors would likely be effective. Other theories exist which have been used

across a larger number of studies and contexts, consider behaviour explicitly, and include
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factors which are more likely to be successfully and effectively targeted in an information

campaign.

Protection Motivation Theory.
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Figure 2.1 Protection Motivation Theory (PMT; Tanner, Day, & Crask, 1989)

Protection Motivation Theory (PMT; Figure 2.1; Tanner, Day, & Crask, 1989) proposes
mechanisms by which individuals deal with threats: namely, how they appraise threats in terms
of the danger they pose and how they appraise their ability to cope with that threat. As with
PrE, if people perceive a threat and perceive that they have the capability to deal with that
threat, then they are more likely to engage in protective actions. However, this model explicitly
includes the key concept of an individual’s behavioural capability as well as the importance of
resources, presenting a key strength over the PrE in that the theorized predictors of behaviour
are more specific and therefore applications of the model would likely be more informative.
Unlike PrE, PMT has been used to explain behaviour in a number of hazard and cultural
contexts, such as earthquake preparedness in Taiwan (Tang & Feng, 2018), bushfire
preparedness in Australia (Westcott, Botzen, Bambrick, & Taylor, 2017), and flooding in
France and Germany (Bubeck, Botzen, Laudan, Aerts, & Thieken, 2017), as well as many uses

in the area of pro-environmental behaviour (Kothe et al., 2019). The explicit inclusion of
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behaviour as an outcome is a further strength of this model, though studies using PMT often
do not consider the intention-behaviour relationship (Kothe et al., 2019).

As with PrE, this model is founded on a history of using fear-arousing and negative
threat appeals to increase behaviour, dating from the 1950s. In Wellington, the current research
context, there is high awareness of the risk posed by natural hazards (Johnston et al., 2013);
this awareness of the existence of natural hazard risk, as well as understanding of potential
impacts, is generally high across New Zealand (93% and 86%, respectively; Colmar-Brunton,
2018). Attempts to manipulate this variable among residents of Wellington and New Zealand
broadly would therefore likely encounter ceiling effects which would limit the usefulness of
the construct both as a predictor and as an intervention target. Further, risk perception is
difficult to manipulate successfully as the optimum level, where risk is perceived as neither too
low nor too high, is highly individual (Solberg, Rossetto, & Joffe, 2010) and efforts to shift
perceptions can backfire. For example, an information campaign educating about volcano risk
in New Zealand decreased concern about that risk among a considerable portion of the study
sample (Ballantyne, Paton, Johnston, Kozuch, & Daly, 2000). It is possible that in more
targeted interventions, where existing risk perceptions are consistently lower among the
targeted audience, fear appeals as proposed by the PMT might be effective; however, the aim
of this research is to inform broad interventions which cannot be targeted in the same way.
Further, meta-analyses of studies reporting interventions to increase appraisals of risk and
threat have been shown to have small or non-significant effects on behaviour when response-
efficacy and self-efficacy are not high (Peters, Ruiter, & Kok, 2012; Sheeran, Harris, & Epton,
2013). Peters et al. (2012) suggest using threat communication after high levels of efficacy
have been established, while the findings of Sheeran et al. (2013) suggests communicating
threat and increasing efficacy concurrently. However, the existing high levels of risk perception
in Wellington and New Zealand suggests that it is likely more efficient to focus on factors
which translate that perception into behaviour, such as efficacy.

The second component of the model, coping appraisal, concerns whether individuals
are aware of a way to cope with the threat. Unlike PrE, PMT explicitly models the mechanisms
of resource appraisal: response-efficacy and self-efficacy. These two factors have been
repeatedly associated with preparation in New Zealand and internationally (Becker et al., 2015;
Johnston et al., 2013; Lindell & Whitney, 2000; Paton, 2013; Paton et al., 2005) and therefore
present potential targets for intervention. However, other models also include behaviour,
response-efficacy, and self-efficacy along with several other factors more relevant to this

particular research context where risk perception is known to be high on average. Further,
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studies using PMT do not consistently include all constructs of the theory and use different
operationalizations and there is a lack of empirically successful intervention techniques to
target the factors included in the model (Kothe et al., 2019). Therefore, a more novel and
distinctive approach would offer additional important factors which have not been considered
to the same extent as those included in Protection Motivation Theory but which have been

tested in evaluated interventions.

Protective Action Decision Model.
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Figure 2.2. The Protective Action Decision Model (PADM; Lindell & Perry, 2012)

The Protective Action Decision Model (PADM; Figure 2.2.; Lindell & Perry, 2012)
includes social and cognitive components in line with Social Cognitive Theory but was
developed specifically in the field of natural and environmental hazards. This model has been
used to explain preparedness for a number of hazards across cultural contexts, including US
studies exploring intentions to evacuate following an accidental chemical release (Heath, Lee,
Palenchar, & Lemon, 2018) and actual evacuation behaviour in a historical nuclear power plant
crisis (Houts et al, 1984), flood preparedness in the Netherlands (Terpstra & Lindell, 2012),
and use of electric vehicles during a smog crisis in Beijing (Liu, Ouyang & Cheng, 2019).

This model has a strong focus on the use of information from a variety of sources (e.g.,
environment, social groups, and warning messages). Exposure and attention to, and
comprehension of, this information influences key perceptions (namely, of the threat and of

protective actions), which then influences behaviour. This model also shares similarities with
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Protection Motivation Theory in that it incorporates appraisals of the threat and of ways to deal
with that threat. The key differences are that the PADM proposes distal causes of these
appraisals (information sources) and includes situational barriers and facilitators. However, the
model is intended to focus on behaviour in terms of decisions to evacuate or shelter in place
once a hazard event has commenced; these actions are fundamentally different to behaviour
which require maintenance, differ in how they are completed, and require behavioural
decisions which often need to occur in a matter of minutes (Lindell & Perry, 2012). Further,
applications of the PADM typically centre on a “focusing event” (Lindell & Perry, 2012).
While the contexts in which the PADM has been successfully applied suggests that the model
can be useful for survival and mitigation actions, which are the focus of this research, these
studies often selectively include the factors which are relevant for the behaviour under study.
This means that significant factors are likely to either be determined in a post-hoc fashion based
on exploratory analyses where the likelihood of finding significant relationships is inflated by
virtue of conducting a large number of comparisons, or in an a priori fashion which means that
factors are likely picked based on existing evidence, which limits the potential for novel
contributions. That different studies choose to include different factors from the theory in
statistical models also means that comparing findings between studies is more difficult and less
informative than when the same set of factors are used in the same way.

While this model offers a useful structure for understanding the flow-on effects of
information, there is little scope for a simple, broadly-applicable intervention to address the
most distal behavioural causes proposed by the model. Further, the situational factors proposed
in this model, while they can contribute to predicting behaviour, typically produce mixed
findings (e.g., Bourque et al., 2012; Lindell & Perry, 2000; Solberg et al., 2010) and are
difficult, if not impossible, to manipulate. Finally, this model encounters the same problems as
Protection Motivation Theory regarding the actual predictive and change capability of threat
perceptions. Therefore, a theory with less focus on risk and threat appraisals and on evacuation

behaviour, as well as one which includes targetable cognitive factors, was preferred.
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Community Engagement Theory.
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Figure 2.3. Community Engagement Theory (CET; Becker, Paton, & Johnston, 2015)

Finally, Community Engagement Theory (CET; Figure 2.3; Paton, 2013)
comprehensively describes many factors which have been shown to relate to natural hazard
preparation. This model has been validated in a number of hazard contexts including tsunami,
earthquakes, wildfires, and pandemics (Paton, 2013) as well as in diverse countries including
Iran (Najafi, Ardalan, Akbarisari, Noorbala, & Elmi, 2017), Taiwan (Jang, Wang, Paton, &
Ning-Yu, 2016), Japan (Paton, Okada, & Sagala, 2013), and Indonesia (Sagala, Okada, &
Paton, 2009). This theory proposes that the main antecedent of preparation is an individual’s
beliefs about the outcome of preparing, termed outcome expectancy, which can be positive (i.e.,
preparing will reduce damage from a natural hazard event) or negative (i.e., impacts will be
too severe to mitigate). While positive outcome expectancy is held to be necessary for
preparation behaviour to occur, the individual must also know what preparation actions to take
and how to take them. Community Engagement Theory proposes that individuals consider the
guidance and behavioural modelling of members of their community. In this way, individual
beliefs interact with social factors (e.g., community participation) and relationships (e.g., trust).
However, the social factors would be difficult to address in a broad, generalized intervention
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strategy such as the public education campaigns which this thesis intends to inform. The social
factors within the CET, as suggested by the name, are more appropriate for approaches to target
and engage with individual communities. Such research is important but beyond the scope and
aims of this thesis.

Further, CET research encounters the same problem as PADM research whereby
factors are selected from the full theory to test in a smaller analytical model, as some
components are more or less useful in different contexts; for example, when a hazard is
familiar, trust in external information sources is less important than when the hazard is
unfamiliar (Paton, 2013). This method is useful in certain contexts, where the primary aim is
to explain behaviour as fully as possible and therefore only using variables already established
in the literature is beneficial. However, this method is less useful in contexts such as that of
this thesis where one aim is to identify novel factors relating to a specific behaviour. Along
these lines, the CET intends to explain behaviour but includes a number of broad categories of
behaviour; this is useful in that it allows individual studies to operationalize behaviour in the
way most appropriate for the research context, but limits the ability to compare findings across
studies which use different operationalizations.

Instead, | preferred to use a theory which explicitly lays out a workable number of
cognitions which can feasibly be manipulated to influence behaviour, including some which
have already been supported in the natural hazard literature and some which have been
supported in other behavioural domains and therefore can contribute new knowledge to the
hazard literature.

Theory of Planned Behaviour

The above review of theories applied to natural hazard preparation is by no means
extensive nor exhaustive. Other theories exist which have also been used in this domain but
were not specifically designed for such applications (e.g., Vested Interest Theory and the
Health Belief Model; see Ejeta et al., 2015 for a more detailed review). This section introduces
the Theory of Planned Behaviour (TPB; Ajzen, 1991) as an appropriate theory to apply in this
thesis. Importantly, I do not suggest that the TPB is the “best” theory but that out of the theories
with a history of application in this research domain, the TPB is appropriate given the specifics
of the context and the goals of this thesis.

Some researchers in the hazard domain argue for the benefits of an “all-hazards” model
which incorporates the factors that have been shown to influence preparation for natural
hazards (e.g., Paton, 2013). While such a model would have excellent conceptual utility, it

would be difficult to measure all factors within a single set of studies. First, the range of factors
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influencing preparation behaviour is wide and diverse as demonstrated by the large number of
theories and models adapted for hazard-related behaviours. Attempting to include all of these
into a single model would reduce the predictive power of any single factor and make the model
difficult to apply. Therefore, we should aim to find a model which can provide good predictive
power, covering key variables without becoming too extensive. | propose that the TPB is a
good candidate. Its current three components have been tested extensively and themselves
comprise processes which have been identified to influence behaviour. Refining and
developing these components should strengthen the TPB as a useful and reliable model while
clarifying its relevance to natural hazards.

The TPB does not incorporate the threat perception which is critical to Protection
Motivation Theory and the Protective Action Decision Model but does incorporate social and
cognitive factors like Social Cognitive Theory. In contrast, however, the TPB specifies
constructs within these broad categories including outcome expectancy, key to Community
Engagement Theory, and self-efficacy, key to Social Cognitive Theory, Protection Motivation
Theory, and to a lesser extent the Protective Action Decision Model. The TPB only includes
factors which can be influenced to change behaviour, so is particularly useful for informing
and evaluating an intervention.

The focus of the TPB also makes it appropriate for informing an intervention; the theory
proposes a sufficient number of factors to give a high chance of identifying at least one which
could be successfully targeted while not incorporating so many factors that key ones risk being
obscured, or measures become exhaustively long. Finally, much previous research has focused
on perceptions of the natural hazard itself, rather than perceptions of preparation behaviour
even though previous research has demonstrated that the latter are more predictive of
preparation for natural hazards than the former (Lindell, Arlikatti, & Prater, 2009; Lindell &
Whitney, 2000). The reasons given above for the selection of the TPB over other key theories
in the natural hazard literature are summarized in Table 2.1. Some evidence for the TPB

meeting the criteria is presented in the following sections reviewing the theory.
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Table 2.1

Criteria used in theory selection.

Criteria PrE PMT PADM CET TPB
Behaviour as specific outcome No Yes  Yes Partially Yes
Not reliant on threat appraisal No No Yes Yes Yes
All factors can be modelled Yes Yes No No Yes

simultaneously

All factors targetable in an Yes No No No Yes
intervention

Applied to a range of No Yes  Yes Yes Yes
behaviours/countries

Combination of supported and No No No No Yes

novel factors

The TPB was developed from the Theory of Reasoned Action (TRA,; Fishbein & Ajzen,
1975), which proposes that the primary and immediate predictor of behaviour is intention to
carry out that behaviour, with attitudes and perceptions of social norms about the behaviour
explaining intentions. The TPB adds an additional component, perceived behavioural control
(PBC), which is proposed to both have a direct effect on behaviour as well as the indirect effect
through intentions. This latter model is now the more widely used, given consistent findings of
the importance of PBC, although findings around its direct and indirect influences are less
consistent (Armitage & Conner, 2001). The TPB therefore retains the proposal that the primary
determinant of behaviour is intention to carry out that behaviour (see Figure 2.4). Intentions in
turn are informed by attitudes about the behaviour and perception of social norms relating to
the behaviour, as well as perceptions of control over carrying out the behaviour. These

cognitions are in turn informed by beliefs, which are discussed in detail later.
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Attitude toward
the behaviour

Subjective
norms

Behaviour

Perceived
behavioural
control

Figure 2.4. The original Theory of Planned Behaviour (Ajzen, 1991). The dashed line
between perceived behaviour control and behaviour indicates the unconfirmed nature of this
association.

Intentions

One of the key contributions of the TPB is its framing of intentions as the proximal
predictor of behaviour. This factor is typically measured with questions regarding whether
individuals plan, expect, want, or intend to engage in the behaviour (e.g., Francis et al., 2004).
Intentions are particularly relevant for behaviours that require planning (hence Theory of
Planned Behaviour) and conscious thought. Whether people intend to carry out that behaviour
(e.g., preparing for a natural hazard) typically predicts between a fifth and half of the variance
in behaviour (Hardeman et al., 2002; Webb & Sheeran, 2006). Few other predictors of
behaviour, with the exclusion of past behaviour, explain this much variance (Armitage &
Conner, 2001; Armitage, Reid, & Spencer, 2013). The TPB model focuses on factors which
explain intentions rather than factors which explain the remaining variance in behaviour not
predicted by intentions. Some versions of the theory presented by Ajzen include PBC as a
moderator of the intention—behaviour relationship or as a direct predictor of behaviour, though
findings on this are inconsistent (McDermott et al., 2015) and are often weak (e.g., Guo, Wang,
Liao, & Huang, 2016).
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The so-called intention—behaviour gap (Sniehotta, Scholz, & Schwarzer 2005) presents
a challenge to increasing uptake of behaviour as interventions informed by the TPB target the
predictors of intentions rather than directly targeting behaviour itself. While several factors not
included in the TPB potentially affect the intention—behaviour relationship, such as length of
time between measuring intentions and behaviour (Ajzen, 2012) and whether behaviour is
objective or self-report, interventions that do not increase intentions show much smaller
increases in behaviour (Webb & Sheeran, 2006). The inclusion of intentions in the TPB
therefore can improve the effectiveness of interventions; while the theory does not directly
address the intention—behaviour gap it does at least empirically identify the issue unlike similar
models. Several authors of TPB reviews and meta-analyses propose investigating mediators
(McEachan, Conner, Taylor, & Lawton, 2011) as well as testing implementation intentions and
goal setting as possible additions to the theory to help address the intention—behaviour gap
(e.g., Rhodes & Dickau, 2012; Riebl et al., 2015). While these factors are not tested in this
research, their potential in relation to natural hazard preparation is discussed later as avenues
for future research.

Attitudes

Within the TPB, the first component proposed to explain behavioural intentions is
attitudes about the behaviour; this refers to whether individuals evaluate the behaviour as
positive or negative (Ajzen, 2011a). Much past research in the hazard domain focuses on
aspects of the risk which relate to behaviour; however, it is also important and likely more
useful in at least some contexts to consider perceptions of the behaviour of preparing (Lindell,
Arlikatti, & Prater, 2009). The attitudes component of the TPB, by intentional design, is
focused on how people view the target behaviour rather than how they view the object of the
behaviour (e.g., natural hazard risk) as this can be more predictive of behaviour (Lindell et al.,
2009).

While Likert or Likert-type response scales can be used to measure attitudes, the
construct is typically measured with semantic differential scales where one end of the scale is
labelled with the antonym of the label at the other end (Ajzen, 2002). For example, if the aim
is to understand why people engage in regular exercise, participants can indicate if they think
that the behaviour is “Harmful” (1) to “Beneficial” (7)” (Ajzen, 2002). Scores closer to seven
would represent a more positive attitude towards engaging in regular exercise, and those with
more positive attitudes would be predicted to have stronger intentions to engage in regular

exercise.
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The attitude component is differentiated into attitudes about the experience of enacting
the behaviour (experiential attitudes) and attitudes about the effects of the behaviour
(instrumental attitudes; Francis et al., 2004). The above exercise example aligns with
instrumental attitudes as it refers to whether engaging in regular exercise will have the intended,
positive effect of benefiting the person’s health. Experiential attitude items refer to judgments
such as if the behaviour is “Pleasant” or “Unpleasant” and “Enjoyable” or “Unenjoyable”.

The attitude component is frequently found to significantly explain variance in
intentions, with meta-analytic effect sizes for the association ranging from small (r =.16; Topa
& Moriano, 2010) to large (r = .61; McDermott et al., 2015). The two subcomponents have
also been found to uniquely relate to intentions (e.g., Ajzen, 2011b; Walker, Courneya, &
Deng, 2006; Wan, Shen, & Choi, 2017) suggesting that the way people think about the outcome
of a behaviour and the experience of enacting a behaviour are sufficiently discrete to be studied
as separate constructs. However, both types of attitudes are not always used; studies which do
not include the distinction typically default to measuring instrumental attitudes (Darker,
French, Longdon, Morris, & Eves, 2007).

There is considerable empirical support for the importance of instrumental attitudes to
many behaviours, especially when considering similar constructs such as outcome expectancy
and response-efficacy, as well as a long history of theorizing relating to attitudes focused on
those regarding the outcome of the behaviour (Ajzen, 2012). Such support for the importance
of experiential attitudes is far more limited. It is likely that instrumental attitudes are seen as
more straightforward to manipulate than experiential attitudes; for example, there are likely
fewer reasons why someone might not believe strengthening their home’s foundations will
reduce earthquake damage than why they might not believe having their foundations
strengthened would be a positive experience.

Social Norms

Social norms relate to influences on an individual’s behaviour from what is “normal”
within that individual’s social group. Importantly, there are two levels at which social norms
exist; individual and societal (Rimal & Lapinksi, 2015). Social norms are guides to behaviour
which are generally shared within a social group but not formalized as laws and less stable
(e.g., more context dependent) than traditions. Collective or actual social norms are the
objective prevalence and strength of social norms in a group, which can be measured by
assessing the behaviour of individual members of the social group. Perceived norms, by
contrast, are considered at the individual level, whereby an individual develops a perception of

the actual norms within their social groups. Communicating actual social norms can be an
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effective way to change behaviour; however, this effect is typically due to inaccurate
perceptions of those social norms (Rimal & Lapinksi, 2015). Therefore, it is important when
aiming to understand behaviour to identify influences of perceived social norms, with
communicating actual norms presenting one way of shifting norm perceptions and therefore,
theoretically, behaviour. Because the TPB aims to identify predictors of behaviour, the norm
component inherently, though often implicitly, measures perceived norms. As such, this thesis
focuses on and measures only perceived norms.

Originally, the TPB included subjective norms, which are perceptions of pressure to
behave in a certain way. This type of norm has been implicitly and explicitly equated with
injunctive social norms, which refer to whether a behaviour is approved of or not within a social
group (e.g., Ajzen, 2002; White et al., 2009). In contrast, descriptive social norms refer to the
prevalence of the behaviour within a social group (Cialdini, Reno, & Kallgren, 1990). Many
studies still use the concept of subjective norms (e.g., Elliott & Armitage, 2009) but often
conflate the concept with that of injunctive norms. For example, researchers typically test
subjective norms by asking whether participants think that a number of different referents, such
as friends, family, or colleagues, approve of the behaviour (e.g., Sun, Acheampong, Lin, &
Pun, 2015; Zhu, Zhang, Ling, & Wan, 2017), which closely represents an injunctive norm. This
mixing of subjective norms with perceived injunctive norms persists within theoretical
discussions of the concepts (Farrow, Grolleau, & Ibanez, 2017; White et al., 2009), with the
use of subjective norms still prevalent in the TPB literature (e.g., Najafi et al., 2017; Sun et al.
2015; Zhu, Zhang, Ling, & Wan, 2017).

However, the distinction between descriptive and injunctive norms is becoming more
common (e.g., Lake, Milfont, & Gavin, 2011; Walker, Courneya, & Deng, 2006) in line with
recommendations from the theory creator (e.g., Ajzen, 2002; Ajzen, 2007) and consistent with
current understanding in social norms theory (e.g., Cialdini et al., 1990; Park & Smith, 2007,
Vinnell et al., 2018). Previous research has repeatedly demonstrated that descriptive and
injunctive norms are discrete concepts (e.g., Vinnell et al., 2018) with different motivational
mechanisms (Hamann, Reese, Seewald, & Loeschinger, 2015). Descriptive norms, conveying
how common a behaviour is, provides an individual with information about whether a
behaviour is likely to be beneficial; that is, if many similar others are engaging in a behaviour,
it is likely because that behaviour is useful. In contrast, injunctive norms motivate behaviour
as they provide a way for individuals to avoid social punishment for engaging in a behaviour

which is not approved or gain social reward by engaging in an approved behaviour.
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While this distinction is perhaps the most frequently used within the TPB literature,
much current research still does not apply it. The norm component of the TPB is often found
to have the weakest association with intentions out of the three TPB components (e.g.,
Armitage & Conner, 2001, Chan & Tsang, 2011; Guo, Berkshire, Fulton, & Hermanson, 2017).
However, this is possibly due to the prevalence of subjective norms rather than the more
appropriate distinction between descriptive and injunctive norms (Armitage & Conner, 2001).

Ajzen’s discussion of, and recommendations for, the norm component are also
conflicting, perhaps contributing to inconsistencies in the literature. For example, his 2013
questionnaire guide includes only subjective norms, missing the descriptive component which
he recommended in 2002 (Ajzen, 2002; Ajzen, 2013). As this thesis intends to create a
comprehensive set of measures for the TPB, it uses the distinction between descriptive and
injunctive norms which is consistently advocated and specified in norms theory and recognized
within the TPB literature. For the sake of brevity, references throughout to “descriptive norms”
should be read as “perceived descriptive social norms” and “injunctive norms” as “perceived
injunctive social norms”, unless otherwise stated.

Perceived Behavioural Control

Finally, PBC refers to the level of control that individuals perceive themselves to have
over whether they carry out the behaviour. This component was added to the TRA to form the
TPB in recognition that a behaviour must be at least partially volitional for an individual to
form an intention to undertake it. Ajzen (2012) argues that for the TPB to be relevant to a
behaviour, the given behaviour must be one over which the participant has some control; that
is, the participant has to be able to choose to carry out the behaviour. However, the behaviour
cannot be entirely volitional. If a participant believes that carrying out the behaviour is entirely
based on whether they choose to do it or not, and thus does not perceive any other barriers, the
TPB will not predict behaviour.

Like attitudes, PBC is typically treated as a single construct, although Ajzen (2002)
proposed two separate factors. Specifically, PBC can refer to whether individuals are able to
make a decision about carrying out the behaviour, rather than the behaviour being seen as
involuntary (controllability), as well as whether individuals have the capability to carry out the
behaviour in terms of individual factors such as time, knowledge, effort, and finances (self-
efficacy). The two PBC factors of controllability and self-efficacy are currently the least clearly
defined in the TPB literature. Many studies before the introduction of the distinction by Ajzen
(2002) used self-efficacy as a proxy for PBC (Hardeman et al., 2002), though this conflation
of self-efficacy with PBC has continued since (Armitage, Reid, & Spencer, 2013) with few

38



Chapter 2: The Theory of Planned Behaviour

exceptions (such as Lake et al., 2011). Self-efficacy is usually more important for explaining
intentions, although controllability has been shown to predict behaviour when self-efficacy did
not (Ajzen, 2002).

Unlike the distinction in attitudes between instrumental and experiential, which is clear
conceptually with some empirical support, and the distinction between descriptive and
injunctive norms, which is clear conceptually with thorough empirical support, the distinction
between self-efficacy and controllability is not well developed. This is despite being included
in some TPB questionnaires over a decade ago (e.g., Ajzen, 2002). In this questionnaire, Ajzen
states that self-efficacy refers to “difficulty of performing the behavior, or ... the likelihood
that the participant could do it” while controllability refers to whether individuals perceive they
“have control over the behavior, that its performance is or is not up to them” (Ajzen, 2002, p.
7). While this distinction is in some ways clear, for example that an individual’s perception of
whether they can choose to engage in a behaviour is not the same as their perception of whether
they can carry out that behaviour, there is also a lack of clarity; an individual might believe
they cannot choose to do something because they do not believe they would be able to do it,
and in this way interpret a question about whether it is “up to them” to carry out a behaviour in
a similar way as they would a question about whether they could carry out that behaviour. It is
possible that this lack of clarity is exacerbated by a lack of clarity in the English language;
saying one could do something has both a permissive meaning (i.e., they are allowed to do it)
and a practical meaning (i.e., they are capable of doing it) which reflect controllability and
self-efficacy, respectively.

Beliefs

The three TPB constructs of attitude, norms, and PBC outlined above are said to be
direct; that is, scale items are intended to measure the actual constructs and the constructs
directly explain intentions. The full version of the TPB also includes beliefs which determine
the “direct” components and so are said to be “indirect”, measuring different aspects of the
constructs (Ajzen, 2002). Ajzen (2006a) proposed these beliefs as the antecedents of the TPB
constructs (e.g., attitude beliefs precede attitudes), although he also argued that belief-based
measures are assessing the same latent construct as “direct” measures and should not be treated
as antecedents of the components explaining intentions (Ajzen, 2002). This research will treat
beliefs as antecedents based on evidence of beliefs preceding the cognition components
(McMillan et al., 2009).

For clarity, the three TPB components reviewed above (attitudes, norms, and PBC) will

be referred to as “cognitions” to differentiate them from the preceding beliefs. People develop
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beliefs about a behaviour, which then influence the attitudes, perceptions of norms, and
perceptions of control that they develop. If these beliefs operate as suggested, then targeting
these Dbeliefs, rather than the constructs they inform, could lead to greater success in
interventions (Ajzen, 2006a; Darker et al. 2007). This strategy of targeting beliefs has some
support; for example, Elliott and Armitage (2009) successfully increased road safety behaviour
by increasing control beliefs, which in turn increased PBC.

Each belief includes two components that are multiplied to create a belief score.
Attitude beliefs comprise behaviour belief strength and outcome evaluation. The former refers
to how strongly the person endorses the behavioural belief while the latter refers to whether
the person thinks a particular outcome of the behaviour is likely to be positive or negative. Both
descriptive and injunctive norm beliefs incorporate normative belief strength; for example, a
direct descriptive norm item might ask about perceptions of behaviour generally while a
normative belief strength item will ask about perceptions of behaviour among a specific
referent group, such as the participant’s family. Descriptive norm beliefs also include how
strongly the participant identifies with the particular referent groups while injunctive norm
beliefs include how motivated the participant is to comply with what those referent groups
think they should do. Finally, PBC belief measures include control belief strength and power
of control factors. The first refers to how likely the participant thinks it is that they will face
the particular barriers to preparing presented in the direct measure while the latter refers to how
much influence participants think that barrier will have on their behaviour.

Belief measures are seldom included in TPB studies (e.g., Hardeman et al., 2002) which
potentially explains why distinct measures of the belief factors have not been developed in line
with the distinctions introduced in the cognition components; for example, attitude belief
measures are not specific for experiential or instrumental attitudes. These issues are discussed
below in the section summarizing the methodological weaknesses in the current TPB literature.
Support for the TPB

Armitage and Conner (2001) conducted a meta-analytical summary of 185 studies that
have used the TPB to explain a variety of behaviours, from playing basketball to car use. Their
meta-analysis provided overall support for applying the theory, with an average of 39% of
variance in intentions explained, while also identifying weaknesses to address, such as poor
operationalization and inconsistent measurement of the subjective norm component. Since
then, other meta-analyses have found support for the usefulness of the TPB in predicting
several different types of behaviours, including smoking (Topa & Moriano, 2010),
breastfeeding (Guo et al., 2016), and healthy eating (McDermott et al., 2015; Riebl et al., 2015).
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Fewer studies, and therefore fewer meta-analyses, have examined the TPB in regard to
behaviour change interventions. For example, Riebl et al. (2015) found 34 articles that applied
the TPB to youth dietary behaviours, which included only three interventions. In their review,
Hardeman et al. (2002) found that most intervention studies used the TPB to measure change
or predict behaviour change, rather than to inform the strategies employed in the intervention.
However, simulations suggest that interventions targeted to TPB components would typically
lead to an approximate 28% increase in the proportion of the sample carrying out the behaviour
(Fife-Schaw, Sheeran, & Norman, 2007).

Consistent with findings around prediction, Webb and Sheeran (2006) meta-analysed
47 studies which experimentally manipulated intentions, using a range of theories including
the TPB, and found a medium to large effect on intentions and a small to medium effect on
behaviour. Tyson, Covey, and Rosenthal’s (2014) review of intervention studies to reduce
heterosexual risk behaviours using the TPB (or TRA) found a similar small effect on all
components, including behaviour. These meta-analyses and reviews support the TPB as a
prediction and measurement tool, as well as providing some support for the theory as a way to
inform behaviour change interventions. However, there are several ways in which the typical
application of the theory can be improved. The majority of these ways have already been
suggested within the literature and mentioned above but are not consistently addressed.
Weaknesses in TPB Research

As well as extending the application of the TPB to a new domain, the present research
affords the opportunity to develop the model. There are three main ways in which this thesis
aims to address some of the more major limitations raised within the literature. First is what |
will term the two-factor distinction; that is, incorporating the theorized factors of the cognition
components (e.g., experiential and instrumental types of attitudes). Second, I will avoid
inconsistencies in measurement and modelling, such as inconsistent inclusion of beliefs by
testing the full TPB model including all proposed factors. Finally, issues around conflicting
operationalization of the behaviour component of the theory will be raised and addressed to the
extent possible within a single research project.

The two-factor distinction. As has already been mentioned above, various research as
well as theorizing within the literature has proposed two distinct factors for each of attitudes,
norms, and PBC. Although attitudes have been recognized as comprising both instrumental
and experiential (or affective) components for over a decade, few studies include this
distinction. Indeed, Darker et al. (2007) report that the predictive capability of the two types of

attitudes differ but argue that more evidence is necessary.
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Further, some researchers have argued that the subjective norm component should be
dropped given weak and inconsistent findings in the literature, while others have argued that
the weakness in this element could be due to poor and inconsistent operationalization and
measurement, which often includes single-item measures (Armitage & Conner, 2001). Since
the development of the model, Cialdini et al.’s (1990) focus theory of normative conduct has
proposed a clearer definition of norms which divides them into two categories: descriptive and
injunctive. Part of the inconsistency again could be due to Ajzen’s inconsistent
recommendations about his model. In a 2011 book chapter, he presents the norm component
as exclusively comprising subjective norms (Ajzen, 2011a). However, he has also argued has
argued for the inclusion of this differentiation (Ajzen, 2006a, 2011b). Applying this
differentiation to the TPB norm component in the present research can therefore provide firmer
support for its continued inclusion in the model.

Establishing whether inconsistencies and lack of refinement in normative measures
leads to the weakness in the norm component will help to strengthen the model. The possibility
exists, however, that the weakness is not entirely explained by these factors. Norms act as a
mental shortcut when deciding how to behave (Goldstein, Griskevicius, & Cialdini, 2007),
typically fast (Farrow, Grolleau, & Ibanez, 2017) and below the level of awareness (Nolan et
al., 2008). With the importance the TPB places on the formation of intentions, it likely models
a more intensive cognitive process. It is possible that the influence of perceived norms is
weaker on the types of behaviour which require intention formation, as opposed to behaviours
which are more spontaneous such as littering (Cialdini et al., 1990).

Finally, authors of meta-analyses and reviews have also disputed the operationalization
of PBC (e.g., Armitage & Conner, 2001). Previous research has found that both PBC and self-
efficacy play a significant role in the model, although they were not historically tested in
conjunction (see Armitage & Conner, 2001 for a review). In fact, some uses of the model define
PBC as self-efficacy (Ajzen, 2011a). As detailed before, recent research suggests that PBC has
two distinct but related sub-components: perceived controllability (whether the individual
thinks they have control over carrying out the behaviour) and self-efficacy (whether the
individual thinks they are able to carry out the behaviour; Ajzen, 2002). Therefore, this
construct requires further testing and potentially more clarification.

Measurement and modelling. Several authors have argued that an explanation for
conflicting results in research applying the TPB is the use of different measures (e.g., Armitage
& Conner, 2001). First, studies often create TPB measurement items within the context of the

individual study, rather than adapting consistently used and therefore validated scales. Second,
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there is often inconsistency in the inclusion and operationalization of the constructs themselves.
As described in the previous section, the TPB has been developed considerably since it was
first introduced, with possible two-factor structures proposed for each of the three cognition
components (i.e., attitudes: experiential and instrumental; norms: descriptive and injunctive;
and PBC: controllability and self-efficacy).

Finally, a further inconsistency in applications of the TPB lies in the inconsistent
inclusion of indirect measures of the beliefs theorized to precede the three TPB components.
Again, these beliefs have been included in theorizing of the model for many years (e.g., Ajzen,
2006a; Francis et al., 2004), and yet are seldom tested, and even less frequently tested
thoroughly. Some studies treat beliefs as indistinct from the constructs themselves (e.g., Sun et
al., 2015) and across studies beliefs are not measured using consistent methodology. Including
these beliefs in the present research, therefore, represents an important contribution to the
literature, regardless of findings. This thesis goes one step further and in Study 3 tests whether
the two-factor distinction within the cognitions should be applied to beliefs. For example,
whether the model is improved by including specific constructs of experiential attitude beliefs
and instrumental attitude beliefs, rather than the same attitude belief construct for both types
of attitudes.

Similarly, the analysis used to test the TPB varies between studies. Many use regression
analysis (Topa & Moriano, 2010) while others use structural equation modelling (SEM) as
recommended by Ajzen (2011a). SEM analysis is usually preferred as it deals better with error
and variances within data; however, findings can differ between a stepwise regression analysis
and a path analysis such as SEM where all paths are tested simultaneously (Topa & Moriano,
2010). Finally, the studies which do test a possible direct effect of PBC on behaviour produce
inconsistent findings (Armitage & Conner, 2001). It is possible that this effect of PBC varies
depending on the behavioural context. It is also possible that one PBC subcomponent relates
more to behaviour than the other and therefore findings might differ depending on how PBC
has been operationalized within the individual studies (Ajzen, 2002).

Behaviour. Regardless of weaknesses in the individual components of the model, one
of the main challenges of applying the TPB is the definition and measurement of behaviour.
Given the wide number of behaviours to which the theory has been applied, there are several
inconsistencies in measurement of the behaviour under study. First, some studies refer to
specific behaviours (such as having a blood pressure test; Francis et al., 2004) while others
refer to general classes of behaviour (such as eating healthy or exercising, which involve
several different behaviours; Riebl et al., 2015). Ajzen (2011a) argues that the TPB should
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function similarly for both specific behaviours and categories of behaviours, so long as the
predictor and behaviour measures are compatible. Previous studies demonstrate strong
prediction of broad categories of behaviour as will be used in this thesis (Manning &
Bettencourt, 2011).

Second, and in line with the lack of an agreed-upon and uniformly applied set of
measures, there is a large amount of variation within studies looking at substantively the same
behaviours as to how those behaviours are worded. For example, Chan and Tsang (2011) asked
their participants about “healthy eating”, Hewitt and Stephens (2007) asked about specific
healthy eating behaviours such as “eat some fruit”, and Armitage and Conner (1999) asked
about eating “a low-fat diet”, while other studies ask about harmful eating behaviour such as
consuming sugary snacks (e.g., Astrom & Okullo, 2004). Positive versus negative valence
framing can impact behaviour (e.g., Block & Keller, 1995; Vinnell, McClure, & Milfont, 2017;
Yang, 2013), and beyond introducing potential framing effects, the inconsistency in how the
outcome measures are framed introduces the issues of general versus specific behaviours as
well as positive versus negative behaviours, making it difficult if not inappropriate to compare
findings across studies. Further, previous research has demonstrated that intentions to do
something (i.e., engage in positive behaviour) differ from intentions to not do something (i.e.,
abstain from negative behaviours; Richetin, Conner, & Perugini, 2011), including in relation
to preparing for natural hazards (Paton, Smith, & Johnston, 2005). This difference in positive
and negative behaviours could explain some of the inconsistency in how well the TPB explains
intentions and predicts behaviour. This thesis does not explore the role of valence framing in
this way but recognizes it as an important avenue for future research. The effects of valence
framing are likely important to consider when developing measures of intentions and behaviour
and when comparing studies which use differently worded measures.

Further, TPB studies tend to use self-report measures of behaviour (e.g., Hardeman et
al., 2002) which are open to biases such as social desirability (van de Mortel, 2008) as such
data are typically easier, quicker, and cheaper to collect (Ajzen, 2002). Ajzen (2002) suggests
that one way to improve the validity of self-report behaviour measures is to use multiple items
and that the accuracy of self-report measures differs between contexts (Ajzen & Fishbein,
2004). Itis likely that individuals will be better at accurately reporting whether they have stored
water than how many times in the past month they have eaten fruit, for example. Research on
how behavioural measurement affects the intention—behaviour relationship is conflicted, with

some showing a stronger association for self-report measures (Armitage & Conner, 2001,
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McEachan et al., 2011) and some showing a stronger association for objective measures (Webb
& Sheeran, 2006).

Another main challenge of applying the TPB is the intention—behaviour gap (Sniehotta
et al., 2005). Given consistent findings that intention does not always lead to behaviour
(Armitage & Conner, 2001), this research will also test factors relating to preparation, in line
with the suggestions of Ejeta and colleagues (2015). Such factors include ethnicity, which has
been shown to influence social norm effects (e.g., Fischer, Karl, & Fischer, 2019; Heinrichs et
al., 2006), age, gender, education, and income (Ejeta et al., 2015; Lindell & Whitney, 2000).
Other factors which have been shown inconsistently to affect natural hazard preparedness, such
as previous experiences in disasters (Becker, Paton, Johnston, Ronan, & McClure, 2017;
Bourque et al., 2012; Lindell, 2013) and risk perception (Becker, Paton, & Johnston, 2015;
Bourque, 2013; Bourque et al., 2012; Perry & Lindell, 2008; Solberg et al., 2010) will also be
considered.

The TPB in Natural Hazard Literature

Few studies have explicitly applied the TPB to natural hazard preparation; these studies
are reviewed at the end of this section. However, several of the components within the TPB
have either been directly studied in relation to natural hazards or are similar to other constructs
studied in the field. Local and international literature demonstrating the relevance of the
individual TPB components to natural hazard preparation is therefore presented below to add
support for the application of the theory in this research.

Attitudes in natural hazard literature. Instrumental attitudes have several
equivalents within the natural hazard literature; commonly, the terms response-efficacy or
outcome expectancy are used (Becker et al., 2015). These concepts refer to the perception that
the behaviour will be effective at creating the expected outcome; that is, the perception that
preparing for a natural hazard will increase the chances of survival, reduce the amount of
damage experienced, and improve the recovery process. Much research supports the
importance of these constructs to disaster preparation (Becker et al., 2015; Johnston et al.,
2013; Lindell & Whitney, 2000; Paton et al., 2005). For example, response-efficacy showed
the strongest association with support for public legislation to strengthen earthquake-prone
buildings in Wellington out of all tested factors (Vinnell et al., 2017). Moreover, those who
hold negative outcome expectancies, also termed fatalism (i.e., the belief that preparation
actions will not help in the event of a disaster), have been shown to be less likely to prepare for
natural hazards than those with a positive outcome expectancy (e.g., Paton et al., 2010; Terpstra

& Lindell, 2012). Experiential attitudes do not have a close proxy in the existing disaster risk
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reduction literature so any findings showing the relevance of this factor to natural hazard
preparation would represent a potential avenue for further research and intervention.

Social norms in natural hazard literature. Some research (e.g., Sanquini, Thapaliya,
& Wood, 2016) has examined the role of social cues and observation of behaviour on
earthquake preparation without specifically examining social norms. An interview study with
New Zealand participants identified a perceived norm of “unpreparedness”, despite a shared
belief that preparing is a positive behaviour (Becker, Paton, Johnston, & Ronan, 2014). In this
interview study, those who were prepared reported that they were put off from encouraging
others to do the same because of potential social punishment for contravening the descriptive
social norm (e.g., being perceived as “weird”’). Mclvor and Paton (2007) found that subjective
norms related to intentions to prepare for earthquakes, although this relationship operated
indirectly through perceptions of response-efficacy (whether the behaviour will have the
intended effect). Whether an individual observes others preparing can explain that individual’s
preparedness (Bourque, 2013) while research in Japan used descriptive norm information to
influence food storage behaviour as a preparation action for earthquakes (Ozaki & Nakayachi,
2015). However, this finding should be replicated and extended to include injunctive norms as
well as to address a wider range of preparation behaviours and natural hazards.

Social norms have also been used experimentally to influence judgments about
earthquake-strengthening legislation in Wellington (Vinnell et al., 2018). This legislation
requires that buildings deemed to be earthquake-prone have to be strengthened above a certain
threshold in a timeframe of approximately 15 years. A message which presented the rate at
which buildings are being strengthened (i.e., a descriptive social norm) led to participants
regarding the total work required by the legislation as more feasible to achieve within the
timeframe. Furthermore, a message which presented the percentage of people who approved
of the legislation (i.e., an injunctive social norm) led to stronger support for the legislation.
This experimental research demonstrates that social norms can be used to change judgments
about earthquake-related preparation. However, the potential for social norms to change
behaviour comprising natural hazard preparation both requires and merits investigation
(Vinnell et al., 2018; Vinnell, Milfont, & McClure, 2019).

Perceived behavioural control in natural hazard literature. Unlike instrumental
attitudes, self-efficacy as used in the TPB is identical to self-efficacy as commonly used in the
natural hazard literature. Self-efficacy is an important factor in people’s actions to prepare
themselves for a natural hazard (Becker et al., 2015; Duval & Mulilis, 1999; Levac et al., 2012;
Lindell & Whitney, 2000; Paton et al., 2005; Rowney, Farvid, & Sibley, 2014). For example,
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Levac and colleagues (2012) found that self-efficacy was positively related with household
preparedness for emergencies (the term used by the authors). Evidence from the 2010-11
Canterbury earthquake sequence demonstrates that the relationship between self-efficacy and
behaviour is reciprocal; taking preparation action can increase self-efficacy, with an added
benefit of protecting against psychological stress (Rowney et al., 2014), while higher self-
efficacy leads to more preparation. Therefore, increasing perceptions of self-efficacy to prepare
for natural hazards can increase preparation behaviour, which will then further increase self-
efficacy, leading to a self-maintaining system where cognition and action beneficially impact
each other.

As with experiential attitudes, the concept of controllability does not have a direct
equivalent in the natural hazard literature. There are similarities to the concept of personal
responsibility which has been demonstrated as relevant to natural hazard preparedness (Becker
et al., 2015; Paton et al., 2005). The opposite of personal responsibility, the belief that others,
typically local or national governments, have the responsibility to prepare, is negatively
associated with preparedness (e.g., Paton, et al., 2005). This belief, however, is not identical to
a lack of controllability, as an individual not having control does not necessarily imply that
another entity does have control. As with experiential attitudes, controllability is included in
the current research, both to be consistent with the theory and because significant findings for
this factor would contribute another predictor of natural hazard preparation which could be
useful to future research.

The full theory in natural hazard literature. In relation to hazards broadly, the full
TPB has been used in studies of health preparedness, such as donating blood during different
risk stages of an outbreak of bird flu, intentions to get an influenza vaccine, and volunteering
of nurses for patients with SARS (see Ejeta et al., 2015 for a review). However, the TPB has
not yet been thoroughly applied to the area of natural hazard preparation despite the decades
of research supporting its utility in predicting and understanding behaviour change (e.g.,
Armitage & Conner, 2001; McDermott et al., 2015; Riebl et al., 2015; Topa & Moriano, 2010;
Tyson et al., 2014) and support from researchers in the field of natural hazards (e.g., Beatson
& McLennan, 2011).

Beatson and McLennan (2011) discussed the applicability of the TPB to bushfire
preparation in Australia. Their discussion includes an acknowledgement of a “supplemental”
descriptive norm in addition to subjective norms and a potential direct effect of PBC on
behaviour as well as explanations of the belief components. The authors argue that the current

TPB theory has the potential to be usefully applied to intentions and behaviour related to
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preparing for bushfires. However, they also argue that the theory can benefit from expansion
to include other important predictors. For example, Beatson and McLennan summarize the
findings of a meta-analysis exploring the role of affect in the TPB, which found that including
anticipated affect led to a 5% increase in the variance of intentions explained (see Rivis,
Sheeran, & Armitage, 2009). That is, how people imagine they will feel after carrying out the
behaviour might influence behaviour (this meta-analysis did not examine the intention—
behaviour association). This exploration was based on the finding that the TPB is less
predictive for health-related behaviours which entail strong affect. Although many potential
additions to the theory can be proposed based on literature examining behaviours in other
domains, no study has applied the full TPB to natural hazard preparation; doing so therefore is
a logical next step before introducing new components.

Other researchers in Australia have since applied the TPB to understanding bushfire
preparedness (Morrison, Lawrence, & Oehmen, 2014). The model used in this research
included belief components and a specific attitude scale similar to instrumental attitudes,
although retained subjective norms and PBC. Both subjective norms and PBC, as well as some
types of attitudes, related to preparedness. This research, therefore, shows that the TPB can be
successfully applied to behaviour related to natural hazards. However, several improvements
will be made in this thesis. First, the measures used by Morrison et al. (2014) were adapted
from a large number of sources and each component scale included a different number of items.
This thesis develops a questionnaire with consistent numbers of items across measures and
sourced from as few places as possible. Second, Morrison et al. used the TPB components to
explain a small amount of variance in current preparedness levels: attitudes and norms are only
theorized to explain intentions, while PBC is also primarily, though not exclusively, used to
explain intentions. This thesis uses the TPB to explain intentions to prepare as well as to predict
preparation by measuring behaviour at a second time point.

Another study used the TPB to explain intentions to prepare for wildfires in the United
States (Bates, Quick, & Kloss, 2009). This study used attitudes, subjective norms, and PBC to
explain intentions to mitigate wildfire risk. The PBC component measured the participants’
perceptions of both their ability to carry out the actions and the efficacy of mitigation. Attitudes,
subjective norms, and PBC all significantly and positively correlated with intentions to mitigate
wildfire risk to one’s home and together explained 51% of the variance in intentions, with PBC
showing the strongest association.

In research which the authors claim is the first to apply the TPB to disaster preparation,

Najafi et al. (2017) used the theory to explain intentions to prepare in Iran. The authors used a
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set of seven survival actions and split participants into “prepared” (10% of sample; those who
had undertaken at least five out of the seven actions presented in the survey) and “unprepared”
(90%; of this sample, 43% reported almost never preparing). Attitudes, subjective norms, and
PBC all positively correlated with intentions, explaining between a third and a half of the
variance in intentions, with attitude showing the strongest association. Moreover, those who
had prepared had more positive attitudes, perceived more social pressure, had higher PBC, and
stronger intentions than those who had not prepared. Najafi et al. (2017) used the self-reports
of past behaviour both to split participants into “prepared” and “unprepared” categories and as
the behaviour outcome in their structural model. Researchers in this field acknowledge that
past behaviour is an important predictor of future behaviour (Armitage & Conner, 2001) but
other methods could improve on this treatment of past behaviour as a proxy for behaviour, such
as the methods used in Studies 2 and 3 (Chapters 4 and 5).

While the TPB typically explains approximately 40% of the variance in behavioural
intentions, the ability of the model to predict behaviour tends to be weaker (e.g., Armitage &
Conner, 2001). Najafi et al. (2017) found the same pattern for “unprepared” participants, with
amount of variance explained dropping from 56% for intentions to 10% for behaviour.
However, a much larger proportion of variance in behaviour was explained for “prepared”
participants (62.8%) compared to intentions for the same group (32%). The authors suggested
that this might be due to people not having a realistic perception of behavioural control and
that reducing perceptions of difficulties might be a way to target behaviour. Alternatively, it
might be that the TPB is better at predicting why people carry out a behaviour, rather than why
they do not (Paton, Smith, & Johnston, 2005; Richetin et al., 2011).

A later study in Iran, which authors claim is the first application of the TPB to
earthquake preparation, explored salient beliefs related to household earthquake preparation
(Najafi, Khankeh, EImi, & Pourvakhshoori, 2018). Using semi-structured interviews, these
authors identified common beliefs that preparing can reduce injuries and deaths and can,
negatively, lead to anxiety. Further, just under half of participants reported the belief that their
family do not disapprove of preparing for earthquakes while the vast majority believe that
education about how to prepare gives them more control over preparing. This study
demonstrates the usefulness of the TPB to identify specific beliefs about preparing which can
be targeted in public education campaigns. However, as the majority of participants (80%) had
not prepared, the authors could not test whether these beliefs actually related to preparation.
Therefore, this study supports the application of the TPB in this thesis but allows for several

methodological extensions.
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Kahlor, Olson, Markman, and Wang (2018) explored intentions to seek information
regarding the relatively novel risk of induced earthquakes in Texas using the Planned Risk
Information Seeking Model (PRISM; Kahlor, 2010) which incorporates the TPB factors of
attitudes, subjective norms, PBC, and intentions with specific risk-related factors from the Risk
Information Seeking and Processing model (RISP; Griffin, Dunwoody, & Neuwirth, 1999).
The authors distinguished descriptive and injunctive norms, although a different number of
items were used to measure each (two versus six) and they were not included as separate
predictors in the model. Kahlor et al. (2018) found that, of the TPB variables, attitudes and
subjective norms were both significantly and positively associated with intentions—attitudes
weakly and norms strongly—and together contributed the majority of the 70% of explained
variance in intentions to avoid information about earthquake risk (with affect and perceived
knowledge insufficiency also significantly associated with intentions).

The limited research above applying the TPB to natural hazard preparation, as well as
the research presented for the individual TPB components, supports the application of the TPB
to predict natural hazard preparation but also reinforces the necessity to refine the model. The
reviewed literature provides more possibilities for refinement than can feasibly be included
within a single study or set of studies as presented here. Therefore, the refinements to the theory
undertaken in this thesis will focus on common and well-identified weaknesses pointed out
above.

Aims of the Thesis and Overview of Studies

The practical aim of this thesis is to identify cognitive predictors of natural hazard
preparation which can feasibly be targeted in broad public education campaigns; the TPB was
selected as the most appropriate theoretical framework for this purpose. The theoretical aim of
the thesis is to contribute to the understanding and implementation of the TPB both to this
research domain and to studies of other behaviours. As described above, there are many
inconsistences in how the theory has been applied and how its components have been
measured. Therefore, this thesis aims to test a set of scales to measure all theorized components
of the theory, including the distinctions between experiential and instrumental attitudes,
descriptive and injunctive norms, and controllability and self-efficacy, as well as to measure
the indirect, antecedent beliefs. These scales are based primarily on three TPB questionnaire
development guides, use a consistent number of items, and undergo validation throughout the
empirical studies. While one issue with consistent measurement is the variation in behaviours

to which the TPB is applied, and so therefore the wording of items, the aim here is to produce
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measures which can easily be adapted, introducing minimal change, to different behaviours.
The thesis comprises four studies detailed below.

Study 1. While much previous research demonstrates that preparation levels in
Wellington are typically low, the first study of this thesis aimed to check and confirm these
findings. An important preliminary step of designing a behaviour change intervention is to
identify behaviours to target; these behaviours need to have the potential to lead to the desired
outcome if increased (i.e., a particular behaviour to prepare for natural hazards to be targeted
should be likely to improve outcomes in an event; McKenzie-Mohr, 2011). Further, the
behaviour should not already be commonly done; targeting a behaviour which is already being
carried out by many people will have less impact on the desired outcome than would targeting
a behaviour which is less common. Study 1 also identified barriers to behaviour. Following the
study of McClure, Spittal, Fischer, and Charleson (2015), this study asked participants to
provide a reason for why they have not carried out each behaviour. While there are limitations
to such self-report methods, this will help to inform any intervention strategies used to increase
preparation.

As there have been few studies directly applying the TPB to natural hazard preparation,
the second aim of Study 1 was to provide a preliminary test of the applicability of the theory
to this behaviour using traditional measures of the original components. However, given the
strong evidence from previous research for the distinction of descriptive and injunctive norms,
Study 1 also measured these two discrete constructs. Further, a measure of self-efficacy was
included to test for overlap between this construct and PBC and provide preliminary evidence
for introducing this second distinction. This study offers justification and support for
thoroughly developing and refining a questionnaire based on this theory for application in the
current research context, as is recommended by the creator of the theory.

Study 2. Based on significant associations between TPB cognition components and
intentions to prepare, Study 2 developed and provided a first test of a thorough and refined set
of scales to measure the full TPB, including all two-factor distinctions as well as the belief
components (see Figure 2.5). In line with the recommendations of Ajzen (2011a) and
researchers of natural hazard preparedness (Ejeta et al., 2015; Mclvor & Paton, 2007), the data
for this study were analysed using structural equation modelling (SEM) rather than more
common regression analyses (Topa & Moriano, 2010) which do not account for error to the
same extent. Patterns of results can differ between stepwise regression and path analyses such

as SEM where all paths were tested simultaneously (Topa & Moriano, 2010).
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Figure 2.5. The Theory of Planned Behaviour with the cognition components divided into
their theorized factors.

Further, this study included a measure of behaviour to test the assumption that
intentions to prepare for natural hazards are positively and significantly associated with actual
behaviour, as well as to test the theorized direct effect of perceived behavioural control (self-
efficacy and controllability) on behaviour. While intentions are recognized as one of the best
predictors of behaviour (Ajzen & Madden, 1986), the association can be weak and varies
depending on the type of behaviour under study (e.g., Armitage & Conner, 2001). The
existence of the intention—behaviour relationship is necessary for the success of an intervention

targeting the antecedent cognitions and beliefs. Therefore, it is important to establish that this
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relationship exists for natural hazard preparation. Testing whether intentions effectively predict
behaviour over time requires more resource-intensive longitudinal or experimental methods;
therefore, this cross-sectional study informed the decision to fully investigate the relationship.

Finally, this study included an experimental manipulation to examine framing effects
as discussed in Chapter 1. One group of participants was asked about preparing for “natural
disasters” and a second group asked about preparing for “natural hazards”. This allowed for a
test of framing effects on the explanation of intentions as well as the association between
intentions and behaviour. Despite current debate in the field around the appropriateness of the
term “natural disaster” from a technical perspective, differences in how this term is perceived
by the public compared to a common alternative (“natural hazard”) should be identified. The
results of this experimental manipulation informed the use of “natural hazard” in Study 3 and
throughout the first two chapters, as well as having important implications for risk
communication (discussed in Chapters 4 and 7).

As well as providing evidence for the potential of framing effects to contribute to field-
specific discussion and research, differences found based on a specific word change support
the suggestion that some of the conflicting findings within the TPB literature could be due to
how studies frame the behaviours which they target. Such evidence implies that language
should be used consistently between studies looking at the same behaviours and that those
testing interventions should consider whether there might be a way to re-frame the target
behaviour to make those interventions more successful.

Participants for Study 1 and Study 2 were recruited from the general Wellington
population in line with suggestions to produce more research using non-student samples
(Armitage et al., 2013). Webb and Sheeran’s (2006) meta-analysis found no difference in effect
sizes between student and non-student samples. However, student samples tend to demonstrate
higher compliance and therefore potentially social desirability biases (Elliott & Armitage,
2009) and would likely produce less generalizable findings given likely differences in natural
hazard preparation among students compared to non-students (Levac et al., 2012).

Study 3. Study 3 built on the previous study by testing whether the developed measure
of intentions predicts behaviour over time. Intentions, as well as the antecedent cognitions and
beliefs, were measured at Time 1 and behaviour at Time 2, one month later. This longitudinal
study provided stronger support for a causal link between intentions and behaviour regarding
natural hazard preparation, although such a design is still open to third-factor problems (Webb
& Sheeran, 2006). Further, Study 3 tested the two-factor distinction at the belief level. For

example, experiential attitudes were explained by experiential attitude beliefs, rather than the
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general attitude belief construct used in Study 2. This distinction was also included for
controllability and self-efficacy in PBC.

Additionally, while Study 2 used a single, dichotomous measure of behaviour
(requesting or not requesting an earthquake planning guide), Study 3 used a range of behaviour
measures. This study retained the dichotomous measure used in Study 2 for replicability
purposes but included a self-report item assessing general preparation behaviour using a Likert-
type response scale as well as a list of specific actions that participants could report undertaking
in the time since the first survey. Data from these latter two measures were treated as
continuous rather than dichotomous; intentions are argued to better predict behaviour when the
two factors are the same type of variable (e.g., both dichotomous or both continuous; Topa &
Moriano, 2010). Including an objective measure, a single-item self-report measure, and a
multiple-item self-report measure of behaviour also increased the reliability of inferences about
the intention—behaviour association.

Study 3 also aimed to improve on common issues with non-representative samples in
previous TPB research (including Studies 1 and 2 of this thesis) by using random sampling
from Wellington council electoral rolls. Studies 1 and 2 employed online recruitment targeted
only by geographical location, which tends to lead to younger samples with overrepresentation
of women (Vinnell, 2016).

Study 4. Finally, Study 4 retrospectively evaluated the effect of an existing earthquake-
preparedness intervention run both internationally and in New Zealand by the National
Emergency Management Agency: the ShakeOut earthquake drill, which is described more fully
in Chapter 6. Briefly, this drill encourages people to practice protective actions to use during
earthquake shaking. At a designated time on a particular date, several hundred thousand people,
typically in schools or workplaces, “drop, cover, and hold”. The National Emergency
Management Agency also encourages those in coastal areas, particularly schools, to practice
tsunami evacuations as part of the drill. This study used a quantitative survey methodology
adapted from similar evaluative surveys run following the drill in 2012 and 2015 (Vinnell,
Wallis, Becker, & Johnston, 2020) and used a quasi-experimental design to test whether
participating in the earthquake drill led to differences in the TPB components, as well as other
relevant cognitions such as fatalism bias. Further, this study tested whether participating in the
drill increased knowledge of protective actions to take during shaking (the primary goal of the
drill), actual use of that behaviour in earthquakes, and other related preparation actions (such
as those considered in Studies 1 to 3). This evaluation provided support for the continued

annual, national implementation of the drill, and identified ways in which the drill can
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improved. However, Study 4 also demonstrated that the drill has benefits for cognitions relating
to preparation, including TPB components, which means that findings from both this study and
Study 3 could be used to adapt the communication around the drill to increase its effectiveness.

The survey used in Study 4 is part of an evaluation programme run by the National
Emergency Management Agency (NEMA), which leads the ShakeOut drill, and so includes
other questions of interest to the agency which are not directly relevant to this thesis and so are
not presented here. Belief measures were therefore not included in this study so that the survey
was not exhaustively long. It is important to note that the findings of Studies 1, 2, and 3 did not
inform the running of the 2018 ShakeOut drill; rather, the measures developed in the previous
studies were used as part of a wider evaluation of the drill, run by NEMA, and including
collaboration with other research institutions.
Summary

Several theories of behaviour have been used to explain preparation for natural hazards,
including a number which were created for that particular context. The Theory of Planned
Behaviour provides relevant factors to test in this research as well as opportunities to develop
the model by addressing inconsistencies within the literature which has applied it. The
following chapter reports Study 1, which included a preliminary test of the applicability of the

TPB to understanding intentions to prepare for natural hazards.
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Chapter 3: Study 1

Introduction

Overview

Previous research has established that preparation for disasters can be low, even when
risk perception is high, as is the case in Wellington, New Zealand (Johnston et al., 2013; Khan,
Crozier, & Kennedy, 2012). However, it is important to ensure that assumptions about a
particular population and its behaviour are accurate before carrying out more in-depth research
(McKenzie-Mohr, 2011). Further, the TPB is not frequently used to test intentions to prepare
at a household level for natural disasters (hereafter simply “prepare” or “preparation” for the
sake of brevity), with no uses in a New Zealand context. This study provides preliminary
support for the capacity of the TPB to explain such intentions in the current research population
and has three key aims.

First, this study aims to establish whether preparation is low in Wellington as indicated
by previous research (Johnston et al., 2013), and identify which preparation actions are least
taken to establish ideal behaviours to target in future interventions as is recommended
(McKenzie-Mohr, 2011). Although many studies have demonstrated low levels of preparation
(e.g., McClure, Spittal, Fischer, & Charleson, 2015), it is possible that recent events such as
the November 2016 Kaikoura earthquake led to an increase in preparation. Evidence suggests
that any increases in preparedness tend to be short-lived, including specifically after the 2016
Kaikoura earthquake (Colmar-Brunton, 2018); however, as past behaviour is a variable of
interest and this study aims to identify specific behaviours with greater potential for targeting,
the data to test this assumption were available and therefore used.

Second, this study aimed to identify the key barriers to preparation among the wider
population of the urban Wellington region, extending and replicating the findings of McClure
et al. (2015) which recruited a modest (N = 200) sample in four specific locations in the region.
This study used a broader, less targeted recruitment strategy and aimed to recruit a larger
sample to better assess the prevalence of behavioural barriers. Finally, this study aimed to
establish the relevance of the TPB variables for explaining intentions of Wellington residents
to prepare for disasters at a household level to support more thorough investigations of the

factors in the model as such investigations require measurement development.
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Hypotheses

The nature of this study is largely exploratory, with the aim of testing the applicability
of the TPB to disaster preparation, as well as to identify current behaviour and barriers.
However, enough research exists to allow for some hypotheses.

Behaviour hypotheses. Research has differentiated between survival and mitigation
actions related to earthquakes (Russell, Goltz, & Bourque, 1995), which refer to actions to help
survive in the aftermath of an event and to reduce damage from the event itself, respectively. |
expected to find that survival actions are more commonly done than mitigation actions, based
on a number of studies demonstrating the same relationship, albeit specifically related to
earthquakes (e.g., McClure et al., 2015). Support for this hypothesis will therefore confirm that
the differences between the two types of actions extend beyond earthquakes to disasters more
generally. Regardless of this difference, | expected overall preparation to be low, again based
on a number of studies in the New Zealand context, including some research considering other
natural hazards (e.g., Khan et al. 2012).

In line with the findings of McClure and colleagues (2015) and Joffe, Perez-Fuentes,
Potts, and Rossetto (2016), expected that the most common reason for not engaging in a
specific preparation action would be that the participant has not gotten around to completing
it. This reason reflects procrastination which could be driven by a number of factors of which
participants are not self-aware, such as the thoughts and beliefs about the behaviour of
preparing explored in Studies 2 and 3. Allowing participants to indicate this reason for not
preparing allows for a test of the assumption that people make a decision to not prepare, rather
than believing that practical barriers limit their behaviour. | expected cost to only be a high-
ranked barrier for the more expensive actions, such as purchasing disaster insurance and
strengthening foundations (Terpstra & Lindell, 2012).

Model hypotheses. Based on the findings of Ejeta, Ardalan, and Paton (2015), |
expected to find a significant regression model for intentions to prepare, with significant
pathways from the three components (attitudes, perceived social norms (hereafter referred to
as “norms”), and perceived behavioural control) to intentions. Given that | am testing behaviour
at the same time point, | also tested for direct pathways from the three components to reports
of past behaviour. As past behaviour is typically a strong predictor of behaviour (Sniehotta,
Scholz, & Schwarzer, 2005), | expected that attitudes and norms would be positively associated
with past behaviour. Support for the proposed direct link between PBC and behaviour (Ajzen

& Madden, 1986) is mixed, so while I did not have a specific hypothesis as to whether this path
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would be found in the current study, the finding either way provides information relevant to
the theory.

As this is a preliminary test of the “two-factor” TPB constructs (Conner, Hugh-Jones,
& Berg, 2011), | expected to find that the sub-components represent discrete constructs. In line
with current recommendations (e.g., Ajzen, 2006a), I split the subjective norm component into
descriptive and injunctive norms. | expected to find unique contributions of each norm type to
the explanation of intentions. Similarly, and again consistent with the current preferred
measurement of the TPB, | expected to find that the traditional PBC measure (Ajzen &
Madden, 1986) and a self-efficacy measure (Duval & Mulilis, 1991) also represent discrete
constructs in that they contribute uniquely to the explanation of intentions. As this is a
preliminary study, | did not include the distinction of instrumental and experiential attitudes.
This distinction is introduced in Study 2 (Chapter 4).

Demographics. This study was conducted in the Wellington Region, which has
experienced a range of natural hazard events, mainly earthquakes and storm impacts, of which
most participants are likely to have some knowledge and experience. Further, the majority of
residents are of European descent, but other ethnic groups including Maori and those from
Pacific and Asian countries comprise a considerable portion of the population. Therefore, this
study also considered a range of demographic variables found inconsistently to affect disaster
preparation, such as previous disaster experience (e.g., Becker, Paton, & Johnston, 2015;
Bourque et al., 2012; Lindell, 2013) and risk perception (e.g., Bourque, 2013; Johnston et al.,
2013; Perry & Lindell, 2008). For both aforementioned variables, | expected positive
relationships with preparation, although the relationships are often curvilinear (e.g., Solberg,
Rossetto, & Joffe, 2010; Vinnell, 2016). Other demographics, such as age, gender, income,
ethnicity, and education have in previous research correlated with disaster preparedness,
although these correlations are often inconsistent between studies (see Becker et al., 2015,
Lindell & Whitney, or Solberg et al., 2010 for reviews). The testing for associations between

demographic factors and disaster preparation was therefore largely exploratory.
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Method
Design

Study 1 used a correlational survey design to identify the current levels of natural
disaster preparation behaviours in Wellington, as well as the factors which relate positively and
negatively to those behaviours.

Participants

Study 1 used a general population sample from Wellington. Participants were recruited
through social media (Facebook) so were not selected to obtain an even gender split or
representative distributions on demographics such as age and ethnicity. There was no target
sample size, so the survey was left open for a week (October 271", 2017 to November 2", 2017).
This allowed for the recruitment of enough participants to confidently conduct analyses but
limited the data collection window to reduce potential confounds such as occurrence of natural
hazard events.

Eight-hundred and twenty-six participants commenced the survey. Three did not
consent to participate and 35 did not live in Wellington so were directed to the end of the survey
without answering further questions. A further three participants were excluded for being under
the required age of 18. Finally, 63 participants who did not complete at least two scales were
also excluded from any analyses. This left useable data from 722 participants.

Participants’ ages ranged from 18 to 63 years old, with a mean of 30.44 years (SD =
10.60), and 198 participants not providing their age. Of the 545 participants who indicated their
gender, 64 were men (11.7%), 478 were women (87.7%), and 3 were non-binary (e.g., agender;
0.6%). Three hundred and seventy-six (52.1%) identified as New Zealand European/Pakeha,
118 (16.3%) as Maori, 63 (8.7%) as Pasifika, 37 (5.1%) as European, 35 (4.8%) as Asian, 11
(1.5%) as North American, 5 (0.7%) as South/Latin American, 3 (0.4%) as African, and 26
(3.6%) as other®. Of the 544 participants who indicated their highest level of education, 55
(7.6%) had not completed secondary school, 171 (31.4%) had a secondary school qualification,
107 (19.7%) had a polytechnic or trade certificate, 135 (24.8%) had an undergraduate degree,
and 76 (13.9%) had a postgraduate degree.

The modal level of annual income before tax was below $20,000 (29.8%), with 13.3%
earning between $20,000 and $29,999, 10.2% between $30,000 and $39,999, 10.5% between
$40,000 and $49,999, 9.6% between $50,000 and $59,999, 5.2% between $60,000 and
$69,999, and 8.8% earning $70,000 or more. One hundred and eighty-one participants did not

3 participants were able to indicate identification with multiple ethnicities
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respond to the question, and a further 68 responded that they preferred not to say their income.
Approximately one-third (33.2%) of respondents indicated that their household costs exceeded
their incomes, 30.2% indicated that their income roughly matched their household costs, and
36.7% indicated that their income exceeded their household costs.

Most respondents were renting (57.6%), with the next most common housing situations
being living in a home that they own (16.7%) and living in their parents’ home (12.3%). 6.2%
lived in social housing and 4.2% in a hostel or halls of residence, with the final 2.9% responding
“Other”. Most participants who indicated housing type lived in a free-standing house (64.3%),
a unit or flat (22.5%), or an apartment (11.5%).

Materials

An online survey included a range of measures adapted from previous research,
assessing the following variables relating to natural disasters: risk perception, past experience,
preparation actions already taken (survival and mitigation), intentions to take further
preparation actions, barriers to preparing, personal approval of preparing, perceived descriptive
norms, perceived injunctive norms, attitudes towards preparing, PBC, self-efficacy, and
response-efficacy. | also obtained demographic information, including: age, gender, ethnicity,
education, income, location (suburb), living situation, and housing situation. The information
sheet and the full survey are presented in Appendices 3.A and 3.B, respectively.

Before the first measure, participants were given the following information:

“This survey will ask a number of questions about natural disasters. For the purpose
of this research, a natural disaster is an event or force of nature, such as an earthquake, flood,
tsunami, landslide, wildfire, storm, and volcanic eruption, which has severely negative
consequences such as causing a lot of damage, injury, and/or disruption to lifelines (e.g., roads,
water, electricity, food and medical supplies).”

Risk perception. This six-item measure was adapted from Terpstra and Lindell (2012).
All items used a 5-point Likert-type response scale, ranging from “Very unlikely” to “Neither
likely nor unlikely” to “Very likely”. The first item asks, “Where you live, how likely is it that
a natural disaster will occur in the next five years?” to assess perception of the likelihood of
the risk occurring. Participants are then given the instruction: “Suppose that a natural disaster
has occurred in your area. How likely do you think it is that the following will occur?”. This
instruction is followed by five types of negative outcome, to assess the perception of the
likelihood of risk consequences occurring. These are: “Major damage to public facilities (e.g.,
roads and parks) in your area”; “Supplies (electricity, communications, water, etc.) will be

interrupted”’; “Major damage to your home/possessions’; “You and/or your family face a life-
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threatening situation”; and “A prolonged disruption of your daily life (work and other daily
activities)”. The mean of the five consequence items (between 1 and 5) is multiplied by the
first risk item (between 1 and 5) to give a risk perception score between 1 (lowest) and 25
(highest). The five consequence items demonstrated acceptable internal reliability, Cronbach’s
o =.86.

Disaster experience. Of this three-item measure, two questions were adapted from
McClure, Willis, Johnston, and Recker (2011), and the third added for this study. Adaptations
included bolding the key words in the question. The questions asked: “Have you or someone
close to you suffered damage to your home or possessions in a past natural disaster?”’; “Have
you or someone close to you been harmed in a past natural disaster?”; and “Have you
experienced natural events which didn’t cause you harm or damage but made you feel scared
or vulnerable?”. All items used a 7-point Likert-type response scale, ranging from “Never” to
“A moderate amount/Moderately/A moderate number” (respectively) to “A lot/Severely/A lot”
(respectively). The scores for each item are averaged to create a scale mean between 1 (lowest)
and 7 (highest). This scale demonstrated reasonable internal reliability for a three-item
measure, o = .57. Deleting any of the items would not increase the alpha, and the corrected
item-total correlations were within an acceptable range (.31 to .47).

Disaster preparation. This measure presented a list of 18 behaviours to increase
preparedness for a range of natural disasters, drawn from several scientific sources (McClure
et al., 2015; Mulilis, Duval, & Lippa, 1990; Spittal, Walkey, McClure, Siegert, & Ballantyne,
2006) and various government sources (such as getready.govt.nz and National Emergency
Management Agency leaflet material). Participants were presented with the following
instructions:

“Please indicate which of these preparations you or someone in your household have
made for the specific purpose of a natural disaster. If you’ve done one of these in the past but
can no longer benefit from it (e.g., stored food years ago which you’ve since thrown out) please
respond “No”. If you have done part of the action (e.g., purchased a torch but not a battery-
powered radio) please respond “Partly”.”

For each behaviour, participants could respond “Yes”, “No”, “Partly”, “Unsure”, or
“Not applicable”. The instructions and the behaviours were worded so as to make the
behaviours applicable for as many people as possible: for example, including the behaviour of
others in the household or including asking the landlord to carry out actions which tenants

cannot. The 18 behaviours are:
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- Store water

- Store non-perishable food

- Make an emergency kit

- Make an emergency plan (e.g., knowing where to meet family)

- Store supplies (such as plastic bags and toilet paper) to use as an emergency toilet

- Purchase items to use if power is lost such as a torch, radio, or gas cooker

- Cloud store important documents and/or photos on an internet server

- Purchase natural disaster insurance

- Seek out information about the different natural hazard risks posed to my home

- Have the strength of my building checked (or ask landlord to do the same)

- Fasten tall furniture to the wall

- Purchase a water tank

- Secure movable objects in my home (such as computers and TVs)

- Strengthen my house/its foundations (or ask landlord to do the same)

- Ensure that heavy objects are stored on the floor and at the bottom of cupboards

- ldentify people in my neighbourhood who need checking up on in the event of a natural
disaster

- Store enough emergency supplies to help others not in my household

- Volunteer my time to help my community in the event of a disaster e.g., Community

Emergency Hubs

At the bottom of the page, participants were given the option to list any other behaviours
they had undertaken to prepare for natural disasters that were not presented in the question.
Only 93 participants responded to this question; of those, 45 said they had not done other
actions and 23 reported another action which had already been included in the above list. The
actions reported by the remaining 25 participants are listed below but are not analysed given
the small sample size.

Preparation intentions and barriers. Participants were presented with a list of the
behaviours that they indicated they had not carried out. To measure intentions to carry out those
behaviours, participants were presented with the instruction “For the preparation actions you
have NOT taken, please indicate if you intend to do them” and the options “Definitely not”,
“Probably not”, “Might or might not”, “Probably yes”, and “Definitely yes”. To identify

barriers to preparation, participants were presented with the instruction: “For the preparation
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actions you have NOT taken, which of the following reasons best explains why?” and the
options “It’s too expensive”, “It’s not going to help in a disaster”, “I have more important
things to do”, “I don’t need to do it”, “I hadn’t thought about doing it”, “I haven’t got around
to it”, “I can’t be bothered”, and “Other” (McClure et al., 2015).

Personal norm. To measure the participant’s own approval of preparation, four items
repeated the same question with increasingly broad reference groups. The question read “I
think my family and friends / people in my neighbourhood / Wellingtonians / New
Zealanders should prepare for a natural disaster”. 7-point Likert response scales were used,
ranging from “Strongly disagree” to “Neither agree nor disagree” to “Strongly agree”. The
average of the items was used to create a mean personal norm score between 1 (lowest) and 7
(highest), with the higher number indicating a stronger approval of others’ preparation
behaviour. This scale demonstrated good internal reliability, Cronbach’s a = .938, and the
corrected item-total correlations ranged from .793 to .882, indicating that the items are
measuring similar perceptions.

Descriptive norm. Similar to the personal norm measure, participants were asked to
make the same judgment for four reference groups (“Friends and family”, “People in my
neighbourhood”, “People in Wellington”, and “People in New Zealand”). For each group,
participants used a slider bar ranging from 0 to 100 to indicate what percentage of the members
of each group they think have prepared for a natural disaster. Precisely, the instructions
presented were “Please use the slider bars to indicate roughly what percentage of people you
think have “prepared” for a natural disaster (done many of the actions given earlier in the
survey) for each group.” The averages of all items were used to create a scale mean between 0
(lowest) and 100 (highest) where a higher score indicates a stronger descriptive norm. Research
examining descriptive norms have begun to use percentage estimates as responses to obtain
better data than a Likert-type response scale (e.g., Mortensen et al., 2017; Sparkman & Walton,
2017). Providing a different type of response also intended to reduce fatigue and limit boredom
as pilot testing indicated that the norm measures became repetitive. This scale demonstrated
acceptable internal reliability for a four-item measure, Cronbach’s a = .781, which would not
be increased by deleting any of the items. The corrected item-total correlations were within an
acceptable range (.517 to .691).

Injunctive norm. As with the previous norm measures, this scale used four items each
asking the same question but with a different reference group. The question read “How strongly
do you think your family and friends / people in your neighbourhood / Wellingtonians /

New Zealanders approve of other people preparing for a natural disaster?” These items used
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a 7-point Likert response scale, ranging from “Strongly disapprove” to “Neither approve nor
disapprove” to “Strongly approve”. The averages of all items were used to create a scale mean
between 1 (lowest) and 7 (highest) where a higher score indicates a stronger injunctive norm.
This scale demonstrated good internal reliability, Cronbach’s o = .870, which would not be
increased by deleting any items. The corrected item-total correlations were higher for this scale
than the descriptive norm scale (range: .656 to 773.) but are still acceptable.

Attitudes. This measure used a semantic differential scale adapted from Ajzen and
Madden (1986). Eight pairs of adjectives were presented, with one of the pair at each end of a
7-point response scale. The pairs were derived through a small-sample survey (N = 15) via
Facebook asking what adjectives participants would use to describe disaster preparation,
selecting the eight most common responses, and identifying the antonym for each word.
Participants in Study 1 were given the stem “Preparing for natural disasters is:” and then the
list of adjectives: “Useless”, “Useful”; “Unimportant”, “Important”; “Unnecessary”,
“Necessary”; “Easy”, “Difficult”; “Pointless”, “Valuable”; “Smart”, “Stupid”; “Simple”,
“Complicated”; and “Unhelpful”, “Helpful”. Items 4, 6, and 7 were reverse-coded so that for
all items a score of 1 indicated a negative attitude and a score of 7 indicated a positive attitude.
The average of all items was calculated for each participant to create a scale mean between 1
(lowest) and 7 (highest), where a higher score indicates a more positive attitude towards
disaster preparation. This scale demonstrated acceptable internal reliability, Cronbach’s a =
.803, although this reliability could be increased by deleting two of the items: Easy/Difficult
and Simple/Complicated. As this scale represents untested adjective pairs, a principal
components analysis was run to provide further support for removing the two above items in
order to refine the measure. Consistent with the reliability analysis, the PCA revealed two
components (Eigenvalues: 4.21; 1.49), with the second component comprising the two items
stated above. After removing these items from the scale, Cronbach’s a increased to .911, which
could not be improved by removing any further items. All subsequent results used the refined,
six-item measure in analysis.

Perceived behavioural control. This three-item measure was also adapted from Ajzen
and Madden (1986), with minor wording changes made. The first item asked, “How much
control do you have over whether you prepare for a major disaster?” and used a 7-point Likert-
type response scale ranging from “Very little control” to “A moderate amount” to “Complete
control”. The second item read “For me to prepare for a natural disaster is...” and also had a
7-point response scale but with the anchors “Easy”, “Neither easy nor difficult”, and

“Difficult”. The final item read “If I wanted to I could prepare for a natural disaster” and had
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“Definitely could”, “Neither could nor couldn’t”, and “Definitely couldn’t” as the anchors.
This last item was reverse coded before analyses. The average of all items for each participant
was used to create a scale mean between 1 (lowest) and 7 (highest), with higher scores
indicating more perceived control over the behaviour. This scale demonstrated acceptable
internal reliability for a three-item measure, Cronbach’s o = .609, and acceptable corrected
item-total correlations (range: .339 to .494).

Self- and response-efficacy. This measure was similar to that used to measure
preparation behaviours and adapted from Mulilis et al. (1990). Participants were given the
following instructions:

“In this question, we would like to ask two related questions. First, for the actions you
HAVE done, please indicate how difficult they were, and for the actions you have NOT done,
how difficult you think they would be. Please then indicate how effective you think each action
is at helping you survive a natural disaster and/or reducing damage in a natural disaster.”

Participants were then presented with the same list of 18 preparation behaviours. For
each behaviour they rated the difficulty, from “Easy” to “Neutral” to “Difficult”, and the
effectiveness, from “Not at all” to “Neutral” to “Very”. The difficulty responses for each
participant were reverse-coded then averaged to create a scale mean between 1 (lowest) and 5
(highest), with higher scores indicating stronger beliefs of self-efficacy. The responses for
effectiveness were also averaged, so that each participant had a mean score between 1 and 5,
with higher scores indicating stronger beliefs of response-efficacy.

Demographics. Participants responded to demographic questions about their age,
gender, ethnicity, education, income, disposable income, suburb, living situation, and housing
situation. The full items are presented in Appendix 3.B. These questions were based on those
used in the national Census.

Procedure

The study was delivered online using the survey platform Qualtrics between October
24" and November 6™, 2017. Participants could undertake the survey on any Internet-enabled
device. Information about the study and the contact details of the researchers were provided
before commencement (see Appendix 3.A). Participants were also required to indicate their
consent and that they were 18 years or older before proceeding to the survey. If they responded
that they did not consent or were below the required age, they were automatically taken to the
final completion page of the survey. Further, before reaching the first scale, participants were

asked “Do you currently live in the Wellington region (including Wellington City, Upper and
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Lower Hutt, and Porirua)?” Any participants who responded “No” to this question were also
automatically taken to the end of the survey.

Participants who completed the survey were provided with a debriefing page after the
final questions. In order to limit the time investment required by participants, all of them
completed the risk perception scale, the disaster experience scale, the three norms measures,
and the demographic questions. A randomly selected half of the participants also completed
the TPB measures (attitudes, perceived behavioural control, and self- and response-efficacy).
The other half completed a different set of measures not reported here. Completion took
approximately 15 minutes, and participants were thanked with the opportunity to enter a prize
draw for one of three $100 supermarket gift cards by following a link to a second Qualtrics
survey, meaning that their identifying data could not be linked to their questionnaire responses.
This study was granted approval by the School of Psychology Human Ethics Committee under
the delegated authority of the Victoria University of Wellington Human Ethics Committee
(approved: 17" October 2017; reference number: 0000025441). All analyses were completed
using SPSS Version 25.

Results
Descriptive Statistics

Table 3.1 presents the statistics for the scale items, as well as levels of preparation.
Overall, participants, as expected, perceived a moderate to high risk of disasters, with the
means (15.51, SD = 5.40) significantly above the midpoint, t(719) = 12.49, p < .01, d = .93.
Experience of disasters was also low (M = 2.86, SD = 1.22; difference from the midpoint,
t(25.15), p < .01, d = 1.88).
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Table 3.1

Means and standard deviations of scale variables.

Variable N Mean  SD Range  Midpoint t df

Risk Perception 720 15.51 5.40 1-25 13 12.49** 719
Disaster Experience 721 2.86 1.22 1-7 4 25.15** 720
Preparation 681 4.99 3.8 0-18 9 27.55** 680
Survival Preparation 681 3.01 2.30 0-8 4 11.26** 680
Mitigation Preparation 679 1.50 1.64 0-7 35 31.89** 678
Intentions 638 2.93 .76 1-5 2.5 14.32** 637
Survival Intentions 602 3.25 91 1-5 2.5 17.68** 601
Mitigation Intentions 605 2.73 .89 1-5 2.5 6.31** 604
Personal Norm 618 6.29 .99 1-7 4 S57.75** 617
Descriptive norm 611 44,99 17.33 0-100 50 -7.15%* 610
Injunctive norm 610 5.99 .88 1-7 4 56.12** 609
Attitude 245 5.99 .88 1-7 4 27.76** 244
PBC 277 4.78 1.20 1-7 4 10.87** 276
Self-Efficacy 266 3.32 7 1-5 2.5 17.25** 201
Response-Efficacy 202 3.97 73 1-5 2.5 28.81** 265

Note. * = significant at the level of p <.05. ** = significant at the level of p < .01.

Preparation. As predicted, participants were relatively unprepared for a disaster, with
the mean number of preparation actions out of the 18 presented items being 4.99 (SD = 3.80;
difference from the midpoint t(680) = 27.55, p < .01, d = 2.11). As expected, participants had
completed more survival actions, 37.63% of the actions on average, compared to 21.4% for
mitigation actions®. For both types of actions, participants had still completed significantly
fewer than half of the presented list (survival: difference from midpoint, t(680) = 11.26, p <.01,
d = .86; mitigation: difference from midpoint, t(678) = 31.89, p < .01, d = 2.45).

4 Of the 18 total items, eight were survival actions while seven were mitigation actions so percentages
allow for a direct comparison of prevalence, as part of the difference in the means reflects the
differences in possible totals.
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Table 3.2 presents the frequency of each individual preparation behaviour (see also
Table 3.3 for behaviours in rank order). The most commonly completed action was storing
water, but this was still only done by about half (54.8%) of participants. Similarly, about half
of the participants reported having a store of food (50.0%). Of the 25 participants who reported
undertaking another action not included in the list, most common were keeping petrol either
stored or having at least half a tank in their car, making provisions for pets, having supplies

somewhere other than their house including sheds and at work, and storing camping equipment.
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Table 3.2

Frequency of preparation behaviours and mean scores of intentions, judgments of difficulty, and judgments of effectiveness.

Preparation Intention Difficulty Effectiveness
Action Yes No Partly  Unsure N/A Mean SD Mean SD Mean SD
Stored Water 54.8 29.2 14.0 1.5 0.6 3.38 1.11 4.00 1.20 4.59 81
Stored Food 50.0 29.0 20.3 0.6 0.1 3.39 1.11 4.07 1.06 4.59 .78
Emergency kit 43.4 331 22.2 1.0 0.1 3.65 1.07 3.55 1.20 4.46 .88
Emergency plan 35.2 39.7 22.7 1.6 0.7 3.58 1.07 3.97 1.09 4.27 .96
Emergency toilet 33.8 46.7 17.7 1.5 0.3 3.38 1.12 4.06 1.07 4.18 1.01
Battery torch etc. 43.9 31.8 22.6 1.3 0.4 3.37 1.11 3.66 1.20 4.35 .92
Water tank 9.7 84.8 2.7 1.0 1.8 2.43 1.13 2.22 1.22 3.80 1.18
Cloud store 32.0 50.4 14.6 2.4 0.6 3.24 1.07 3.71 1.25 3.85 1.11
Disaster insurance 13.4 70.6 4.0 10.6 1.3 2.27 97 2.45 1.26 3.48 1.29
Risk information 22.4 59.1 14.7 3.1 0.7 2.89 1.08 3.16 1.22 3.57 1.12
Building check 27.2 57.0 7.1 7.2 1.5 2.58 1.09 2.62 1.35 3.69 1.10
Fasten furniture 19.3 62.2 11.5 1.9 5.0 2.93 1.11 3.10 1.21 4.09 99
Secure objects 20.1 62.2 14.8 1.5 1.5 2.92 1.09 3.31 1.19 3.94 1.01
Strengthen 11.1 69.1 5.8 7.5 6.5 2.40 1.11 2.62 1.36 3.90 1.04
Heavy objects low 36.9 36.9 22.9 2.1 1.2 3.07 1.13 3.10 1.08 3.92 1.03
Identify neighbours 22.9 62.5 11.7 1.9 1.0 2.84 1.06 3.31 1.29 3.76 1.13
Extra supplies 14.1 70.8 12.2 2.2 0.6 2.86 1.07 3.01 1.34 3.88 1.14
Volunteer 12.8 72.3 8.2 3.7 3.0 2.66 .95 3.09 1.31 3.68 1.20

Note. All numbers under the “Preparation” column are valid percentages based on the participants who responded to each item. Numbers in bold

are the most common response for each behaviour.

69



Chapter 3: Study 1

Table 3.3

Rank order of preparation behaviours.

Preparation

Action Yes Partly
Stored Water 1 10
Stored Food 2 5
Emergency kit 4 4
Emergency plan 6 2
Emergency toilet 7 6
Battery torch etc. 3 3
Water tank 18 18
Cloud store 8 9
Disaster insurance 15 17
Risk information 11 8
Building check 9 15
Fasten furniture 13 13
Secure objects 12 7
Strengthen 17 16
Heavy objects low 5 1
Identify neighbours 10 12
Extra supplies 14 11
Volunteer 16 14

Note. Rankings are based on valid percentages of participants who responded to each item.

Intentions. Table 3.2 presents mean intentions to carry out each preparation action.
Participants on average had moderate intentions to carry out the preparation behaviours they
had not yet done (M = 2.93, SD = .76; difference from the midpoint of 3, t(637) = 14.32, p <
.01, d =1.14). When splitting these behaviours into survival and mitigation actions, participants
had moderate intentions for both (survival: M = 3.25, SD = .91; difference from the midpoint,
t(601) = 17.68, p < .01, d = 1.44; mitigation: M = 2.73, SD = .89; difference from the midpoint,
t(604) = 6.31, p < .01, d = .51). However, participants had significantly stronger intentions to

carry out survival actions than mitigation actions, t(575) = 11.86, p < .01, d = .99.
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TPB components. Participants had a strongly positive attitude towards disaster
preparation with the mean (M = 5.99, SD = .88) significantly above the midpoint, t(244) =
27.76, p < .01, d = 3.55. Similarly, they also strongly approved of other people preparing for
disasters, with the mean for personal norms (M = 6.29, SD = .99) significantly above the
midpoint, t(617) = 57.75, p < .01, d = 4.65. These strong personal norms were reflected in
strong injunctive norms (M =5.99, SD = .88; difference from the midpoint, t(609) = 56.12, p
< .01, d = 4.55). Participants estimated less than half of Wellingtonians having done “many”
of the 18 items presented (M = 44.99), SD = 17.33; difference from midpoint, t(610) = 7.15, p
<.01, d =.58). Although this finding represents a minority descriptive norm (i.e., less than half
of the referent group having engaged in the behaviour), this perception appears to be biased in
the direction of the behaviour seeming more common than it actually is. Participants believed
that they had a moderate amount of control over preparing for disasters, with the mean (M =
4.78, SD = 1.20) significantly above the midpoint, t(276) = 10.87, p < .01, d = 1.31).
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Barriers.
Table 3.4

Frequency of indicated barriers to preparation behaviour.

Chapter 3: Study 1

Action Cost Won’thelp  Less important No need Hadn't thought  Haven't got around  Can't be bothered Other
Stored Water 10.9 1.6 3.3 2.2 26.1 40.8 7.1 8.2
Stored Food 20.8 1.1 3.9 0.6 25.3 36.0 5.6 6.7
Emergency kit 25.2 0.5 2.4 1.9 22.8 38.8 6.3 1.9
Emergency plan 2.1 4.2 2.9 5.4 40.2 37.7 1.7 5.9
Emergency toilet 8.7 2.8 4.9 1.7 47.2 28.5 3.1 3.1
Battery torch etc. 29.9 1.0 3.0 0.5 30.5 29.9 3.6 1.5
Water tank 50.3 1.9 2.6 7.3 16.6 12.6 2.4 6.2
Cloud store 2.3 4.9 4.9 55 46.9 25.2 4.9 55
Disaster insurance 514 3.2 1.4 7.8 24.4 5.8 3.2 2.8
Risk information 6.7 4.8 5.6 6.4 45.4 17.4 8.4 5.3
Building check 17.0 3.7 2.6 9.9 39.2 10.8 4.5 12.2
Fasten furniture 5.2 1.6 4.4 9.4 22.1 33.0 10.6 13.8
Secure objects 4.1 3.6 2.6 7.8 24.4 37.6 12.4 7.5
Strengthen 25.0 1.9 1.4 12.7 314 9.7 4.5 134
Heavy objects low 2.7 2.2 2.7 6.2 44.2 25.7 12.4 4.0
Check neighbours 0.3 0.8 4.2 6.0 55.6 18.6 7.1 7.3
Extra supplies 25.4 0.7 3.0 4.3 42.6 14.6 4.8 4.6
Volunteer 0.9 1.1 13.9 3.6 43.0 15.9 10.8 10.8

Note. All numbers are valid percentages based on the participants who responded to each item. Numbers in bold are the most common response

for each behaviour.
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Rank order of preparation behaviour barriers.
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Action Cost Won’thelp  Less important Noneed Hadn'tthought Haven'tgotaround Can't be bothered Other
Stored Water 3 8 6 7 2 1 5 4
Stored Food 3 7 6 8 2 1 5

Emergency Kit 2 8 5 6= 3 1 4 6=
Emergency plan 7 5 6 4 1 2 8 3
Emergency toilet 3 7 4 8 1 2 5= =
Battery torch etc. 2= 7 5 8 1 2= 4 6
Water tank 1 8 6 4 2 3 7 5
Cloud store 8 5= 5= 3= 1 2 5= 3=
Disaster insurance 1 5= 8 3 2 4 5= 7
Risk information 4 8 6 5 1 2 3 7
Building check 2 7 8 5 1 4 6 3
Fasten furniture 6 8 7 5 2 1 4 3
Secure objects 6 7 8 4 2 1 3 5
Strengthen 2 7 8 4 1 5 6 3
Heavy objects low 6= 8 6= 4 1 2 3 5
Check neighbours 8 7 6 5 1 2 4 3
Extra supplies 2 8 7 6 1 3 4 5
Volunteer 8 7 3 6 1 2 4= 4=

Note. Rankings are based on valid percentages of participants who responded to each item.
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Table 3.4 presents the valid percentages of participants who selected each option as the
best-fitting reason for not carrying out the preparation behaviour. Table 3.5 presents the rank
order of the options based on the percentage information. Across behaviours, the most frequent
reason given was not thinking about it (11 actions), followed by not getting around to it (five
items). As expected, cost was only the most common barrier for two items, both of which
would logically be perceived as expensive: purchasing a water tank and purchasing disaster
insurance. For most actions, few participants indicated the barrier of thinking it “won’t help”,
that they have more important things to do (with the exception of volunteering), and not
needing to do it (with the exception of strengthening). This suggests that people think that
preparing is necessary, important, and helpful, consistent with the strongly positive attitudes
and personal norms reported above.

Not being bothered to do it was also not commonly a barrier, except for four actions
where over 10% of participants reported it as their reason for not carrying out that action. These
actions (i.e., fastening furniture, securing movable objects, putting heavy objects low down,
and volunteering) are all relatively inexpensive (or free) to carry out, and require little effort to
do (the volunteering behaviour referred to “in the event of a disaster”, so participants
potentially considered the act of registering as simple while putting less consideration towards
the effort required should they be needed). Overall, these barriers show that most people are
not acting because they either had not thought about carrying out a particular action, or that
they had not gotten around to it, reflecting the findings of McClure et al. (2015).
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Inferential Statistics

Correlations.

Table 3.6

Correlations between factors related to natural disaster preparation.

Risk perception  Experience Personal norm PDN PIN Attitude PBC
Risk perception - .185** 240** .069 110 .091 .037
Experience - 165** .068 011 .080 -.026
Personal norm - 122%* 312** 244%* 102
Descriptive norm - .195** .093 116
Injunctive norm - 292%* 233**
Attitude - 270**
PBC -

Note. PBC = Perceived behavioural control.

* = significant at the level of p <.05. ** = significant at the level of p < .01.
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Table 3.6 presents the correlations between factors relating to natural disaster
preparation. Risk perception (Johnston et al., 2013) and disaster experience (Becker et al.,
2014) have been included as previous research shows they can predict preparation behaviour,
although there is mixed evidence as to whether they are causal factors (Bourque, 2013; Bourque
et al., 2012; Lindell, 2013; Perry & Lindell, 2008; Solberg et al., 2010). Risk perception and
experience were significantly positively correlated, although the relationship was weak, r =
.185, p < .01. Both variables were also positively and significantly correlated with personal
norms (perception: r = .240, p < .01; experience: r = .165, p < .01). Only risk perception
correlated with injunctive norms, although again this relationship was weak, r =.110, p <.01.
This supports the literature suggesting the experience of a disaster can increase risk perceptions
(Becker et al., 2014), and demonstrates that largely these variables are not particularly relevant
to the TPB model.

Personal norms positively correlated with both descriptive norms, r =.122, p < .01, and
injunctive norms, r =.312, p <.01, although the former relationship was weaker. This suggests
that people who approve more of others preparing are more likely to think that those others
also approve. This finding could also represent clustering, whereby people tend to associate
more with those who are similar to them. Therefore, people who approve of disaster preparation
might be more likely to interact with others who think the same. This possibility is undermined
by the inclusion of four different reference groups in the norms measure. As expected, personal
norms also positively correlated with attitude, r = .244, p < .01. Those who approve more of
others preparing hold more positive attitudes towards disaster preparation. The significant
correlation suggests that these measures were tapping similar beliefs, but the weakness of the
relationship supports the differentiation of personal norms and attitudes. Further, injunctive
norms also positively correlated with attitudes, r = .292, p < .01, suggesting that those who
thought that others approved of preparation had more positive attitudes. It is also possible that
holding positive attitudes towards preparation increases the perception that others also approve,
perhaps through an availability heuristic mechanism (Tversky & Kahneman, 1974).

As expected, descriptive norms correlated positively with injunctive norms, r =.195, p
<.01. The significant relationship suggests that people who perceive one norm as stronger are
likely to perceive the other type of norm as stronger as well. However, the weakness of the
relationship supports the differentiation of descriptive and injunctive norms as argued in most
recent literature (e.g., Park & Smith, 2007; Vinnell, Milfont, & McClure, 2018).

Finally, PBC was positively correlated with both attitudes, r = .270, p < .01, and with

injunctive norms, r = .233, p < .01, suggesting that those who have more positive attitudes
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towards preparation, and those who think others approve of the behaviour, think they have
more control over their own preparation. These correlations fit the typical intercorrelations of
TPB components proposed by the model (Ajzen, 1991). However, neither PBC nor attitudes
correlated with descriptive norms, providing further support to the above finding and the
suggestions of previous literature that the two types of normative influence ought to be treated

as discrete.
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Table 3.7

Regression of subject and demographic variables on self-report general, survival, and mitigation natural disaster preparation.

General Survival Mitigation
Variables B SEB S p B SEB i p B SEB S p
Age .05 .02 A3 .00** .03 .01 A5 .00** .00 .01 .03 .58
Gender -.36 .50 -.03 46 -42 30  -.06 18 .06 22 .01 .79
Education -.16 13 -.06 21 -12 08  -.07 12 .05 .05 .04 .38
Income -.01 .05 -.01 90 .03 .03 .05 32 -02 .02 -05 .28
Risk perception -.04 .03 -.06 21 -.01 02  -02 .70 -02 .01 -06 A7
Disaster experience 44 14 A5 .00** 16 .08 .09 .06 23 .06 A8  .00**
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Table 3.7 presents the associations of demographic factors with self-report disaster
preparation behaviour. The variables significantly explained approximately 4% of the variance
(R? = .042) in preparation, F(6, 516) = 3.75, p = .001. Of these variables, only age (8 = .134, p
=.003) and disaster experience (5 = .146, p = .001) were significantly and positively associated
with past behaviour. This demonstrates that the association between some demographic factors
and past preparation behaviours, while statistically significant, is weak.

Two subsequent analyses tested for differences in the association between the same
demographic factors and the two main types of natural disaster preparation: survival and
mitigation (Table 3.7). The overall model for survival preparation was significant, F(6, 516) =
3.55, p = .002, again explaining 4% of the variance (R? = .04). Age was significantly and
positively associated with this type of preparation (f = .149, p = .001). The association of
disaster experience was positive but only marginal significant (4 = .085, p = .058). The overall
model for mitigation preparation was also significant, F(6, 515) = 3.05, p = .006, again
explaining approximately 4% of the variance (R? = .035). The association of disaster experience
was again positive and statistically significant (5 = .174, p < .001), however no other factors,
including age, were significantly associated with mitigation preparation. Overall, these
findings demonstrate that a weak influence of demographic factors on disaster preparation are
limited to effects of disaster experience and age, with those who are older and have more

experience being more prepared, consistent with some previous findings (Solberg et al., 2010).
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Table 3.8

Regression of subject and demographic variables on natural disaster preparation intentions.

Variables B SE B S p
Age .02 .00 21 .00**
Gender .29 A1 12 .01*
Education -.09 .03 -15 01**
Income .00 .01 .01 .90
Risk perception -.01 .01 -.04 .39
Disaster experience .06 .03 .09 .05*

Note. * = significant at the level of p <.05. ** = significant at the level of p <.01.

The same demographic factors were tested with the dependent variable of preparation
intentions (see Table 3.8). The overall model was significant, F(6,473) = 8.00, p < .001,
explaining approximately 9% of the variance (R?=.093), suggesting that demographic factors
have a stronger association with behavioural intentions than with behaviour. Age showed the
strongest association with intentions (8 = .206, p < .001), followed by gender (f = .120, p =
.01), and disaster experience (f = .091, p = .045). Further, education was significantly
negatively associated with intentions (8 = -.149, p = .001). These findings suggest that those
participants who were older and had more experience of disasters had stronger intentions to
prepare in the future, as did those participants with less education.
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Regression of TPB variables on self-report general, survival, and mitigation disaster preparation, controlling for demographic factors.

General Survival Mitigation
Variables B SE B S p B SE B S p B SE B S p
Step One
Age .02 .02 .06 43 .03 .02 13 .06 -.02 .01 -11 11
Gender -10 71 -01 .89 -24 45 -.03 59 24 32 .05 45
Education -08 .18 -.03 .67 -03 .12 -.02 .78 .07 .08 .05 43
Income -05 .07 -.05 49 .02 .05 .03 .66 -.05 .03 -11 12
Risk perception -07 .04 -11 10 -03 .03 -.07 27 -.02 .02 -.08 24
Disaster experience .28 19 10 15 .05 12 .03 .67 22 .09 17 01*
Step Two
Attitudes -08 .21 -.03 .70 -10 .12 -.05 45 .04 .09 .03 .64
Descriptive norm .05 .01 25  .00** .04 01 25  .00** 01 01 15 .03*
Injunctive norm .05 .30 01 .86 15 19 .06 43 -17 13 -.09 .20
Perceived behavioural control .86 .20 28  .00** 49 13 25  .00** 27 .09 20 .00**

Note. * = significant at the level of p <.05. ** = significant at the level of p < .01
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Table 3.9 presents the association of TPB variables with self-report disaster preparation
behaviour, controlling for demographic factors using a hierarchical regression where particular
variables are manually entered at each step. Age, gender, education, income, risk perception, and
disaster experience were entered in step one and the TPB components (attitudes, descriptive norm,
injunctive norm, and perceived behavioural control) entered in the step two. The overall regression
model was significant, F(10, 219) = 4.42, p <.001. The TPB components in step two explained an
additional 16% of the variance (change in R? = .16) above the variance explained by the
demographic factors in step one. Of the TPB components, descriptive norms (5 = .249, p <.001)
and PBC (# =.276, p < .001) were positively and significantly associated with preparation. As past
preparation is held to be an important predictor of subsequent behaviour (Sniehotta et al., 2005),
this finding suggests that descriptive norms and PBC, at least, are likely to be associated with
behaviour over time.

As with the demographic factors, two further analyses examined the associations of the
TPB variables with the two types of preparation (survival and mitigation: Table 3.9). The overall
model for survival preparation was significant, F(10, 219) = 4.45, p < .001, explaining an
additional 15% of the variance above the effect of the demographic factors. As with general
preparation, only descriptive norms (8 = .254, p < .001) and PBC (8 = .247, p < .001) were
positively and significantly associated with survival preparation. The overall model for mitigation
preparation was also significant, F(10, 219) = 2.92, p = .002, explaining approximately 7% of the
variance above that explained by the demographic factors (change in R? = .065). Again, only
descriptive norms (5 = .146, p =.032) and PBC (f = .202, p = .003) were significantly associated
with mitigation preparation. These findings suggest that those who think that other people are
preparing for disasters, and who think that they have control over their own preparation, are more
likely to have undertaken both survival and mitigation preparation actions.

Notably, these results support that the TPB has potential in predicting disaster preparation.
As with the demographic factors, however, it is possible that the patterns of significance would
differ when testing both prediction of behaviour and objective measures of behaviour. Finally, the
significance of descriptive norms, and lack of significance of injunctive norms, supports the
differentiation of the two types of influence within the TPB model as their associations with

preparation appear to differ.
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Regression of TPB variables on self-report natural disaster preparation intentions, controlling for

demographic factors.

Variables B SE B i p
Step One

Age 01 01 10 16
Gender .20 16 .09 21
Education -11 .04 -17 01**
Income .02 .02 10 A7
Risk perception -.01 .01 -.05 52
Disaster experience .07 .04 11 13
Step Two

Attitudes 12 .05 17 .02*
Descriptive norm .00 .00 .04 .84
Injunctive norm 10 .07 A1 15
Perceived behavioural control .07 .05 A1 12

Note. * = significant at the level of p <.05. ** = significant at the level of p <.01.

The TPB variables explained approximately 7% of the variance in intentions to prepare (R?
change = .065) above the effect of demographic factors (see Table 3.10; F(10, 203) = 3.16, p =

.001). In this model, only attitudes were significantly associated with intentions (f = .165, p =

.018), suggesting that those who have more positive attitudes towards disaster preparation hold

stronger intentions to prepare. Taken together with the above findings relating to preparation

behaviour, this result demonstrates that all tested TPB variables are significantly associated with

either behavioural intentions or self-reported preparation behaviour and provides further support

for a more thorough testing of the TPB in the area of disaster preparation.
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Discussion

This study represents a useful and important first test of the applicability of the TPB to
disaster preparation behaviour. While limitations with the method mean that further exploration is
needed to draw firm-enough conclusions on which to base an intervention, the findings presented
above still prove informative. This section will review the above results in relation to previous
literature and predictions; limitations of this study and implications for future studies will then be
discussed.

Current Levels of Preparation

Survival actions were more common than mitigation actions, replicating previous research
(e.g., Russell, Goltz, & Bourque, 1995; Spittal, McClure, Seigert, & Walkey, 2008), but
preparation overall was low. Also consistent with previous research in this context (McClure et
al., 2015), cost is only one of the most common barriers for two of the 18 actions: purchasing a
water tank and purchasing disaster insurance. It is possible that the responses of cost as a barrier
are due to the phrasing of the items, as these two actions are the only ones referring to
“purchasing”, and other actions, such as strengthening foundations, cost significantly more. These
were two of only three actions to be explicitly phrased as a purchase, perhaps increasing the
salience of the financial costs of the action. The lack of associations between income and both
preparation intentions and behaviour support this suggestion that cost is not the most significant
barrier. Frequently, participants indicated that they had not thought about carrying out particular
actions, suggesting that education campaigns may need to focus on a wider range of behaviours to
ensure that Wellington residents are aware of the many actions they can take.

However, and critical to this body of research, the most common barrier given was getting
around to carrying out the action. This suggests that people are aware of what they should be doing
to prepare and do not believe they are directly impeded by factors such as cost or difficulty. It is
possible that further exploration of people’s reasoning for their own behaviour might identify that
factors such as cost or difficulty do play a meaningful role in inhibiting preparation. Studies 2 and
3 present one method of exploring in more depth the influences on behavioural decisions to
prepare. Possibilities for other methods, in particular qualitative and mixed method approaches,
are raised in Chapter 7 (General Discussion).

Reported intentions to prepare were above the midpoint of the scale, suggesting that

participants have a desire to carry out preparation actions. This common barrier highlights one of
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the main limitations of the TPB: the intention—behaviour gap, where intentions to carry out a
behaviour do not necessarily translate into actual behaviour. Together, these findings imply that a
future intervention will need to employ a tactic to motivate behaviour, rather than simply aiming
to increase intentions. Potential tactics for bridging this intention—behaviour gap are presented in
Chapter 7.
Demographic Factors

Only three demographic factors were significantly associated with intentions to prepare;
participants who are older, have more experience of disasters, and are less educated had stronger
intentions to prepare while neither gender nor risk perception played a role. However, these three
significant factors only explained 9% of the variance in intentions. Further, only approximately
4% of the variance in past behaviour (across general, survival, and mitigation actions) was
explained by age and/or experience. These weak associations for some factors and no associations
for others supports suggestions from several authors that the influences of demographic factors are
inconsistent and have only a minor direct effect on behaviour (e.g., Lindell & Whitney, 2000;
Becker et al., 2015). The sample in this study fairly represented the proportion of Maori and
Pasifika in the Wellington Region and over-represented most other minority ethnicities, and so the
lack of significant differences in preparedness between ethnicities suggests that any actual
differences, if they exist, are small, supporting the intent of this research to identify factors which
are broadly relevant across Wellington and New Zealand’s cultural context. Further, the limited
importance of demographic factors, including culture and experience, suggests that these findings
can likely be generalized to other countries, especially those with similar risk profiles and similar
cultural dimensions such as individualism.
TPB Components

Although only attitudes were significantly associated with intentions to prepare, contrary
to predictions, this single variable explained 7% of the variance in intentions when controlling for
demographic factors, a similar amount to age, education, and disaster experience combined. This
finding suggests that attitudes, at least, are important to consider when examining intentions to
prepare for natural disasters. Further, both descriptive norms and perceived behavioural control
were positively and significantly associated with past preparation behaviour, demonstrating
similar strength associations, although they explained more variance in survival actions

(approximately 15% when controlling for demographic factors) than in mitigation actions
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(approximately 7% when controlling for demographic factors). While past behaviour is not a
formal part of the TPB model (Ajzen, 2011b), it is a useful predictor of subsequent behaviour.
Factors which relate to past behaviour are therefore likely to also relate to behaviour over time and
ought to be explored further. Across both intentions and behaviour, then, all components of the
TPB (attitudes, norms, and control) were found in this study to be relevant to disaster preparation.
These findings are consistent with research within the disaster field demonstrating the relevance
of each construct individually with preparation, as presented in Chapter 2.

Limitations

While this study provides interesting and valuable information as to the applicability of the
TPB to disaster preparation, the methodology suffered from the inconsistency undermining much
of the TPB research field as a whole. The findings of significant pathways between the measures
used in this study is encouraging and suggests that further exploration of the model in the disaster
context is warranted; however, more rigour will be required in those further explorations. A next
step is to test the model again, focusing on the TPB components, addressing the issues inherent in
examining multiple behaviours, and addressing the limitations of the sample. Each are discussed
below in more detail.

Two-factor TPB. Since the model was first developed, understanding of the components
has developed and all three (attitudes, subjective norm, and PBC) are proposed to comprise of two
sub-components (Conner et al., 2011). While this study attempted to differentiate a number of the
sub-components, and found support for doing so, these differentiations need to be tested in a more
thorough, rigorous methodology. Response-efficacy is a close proxy to instrumental attitudes, for
example, but does not necessarily capture the same range of judgments that specifically designed
measures of instrumental attitude would capture. Similarly, the self-efficacy scale used in this
study referred solely to difficulty, whereas other measures used tap into the construct more
thoroughly, as well as more clearly delineating the second sub-component, controllability. It is
therefore important to test these sub-components using current best practice in TPB research, to
help reduce the inconsistencies which have historically undermined the field (Armitage & Conner,
2001).

Posing an additional complexity, the components are often treated as a combination of a
direct and an indirect measure. For example, while | tested both descriptive and injunctive norms,

| did not measure motivation to comply with those norms or strength of identification with the
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norm referent (Ajzen, 2006a), which represent indirect measures of the subjective norm
component. Measuring the components in this two-level way will improve our understanding of
how they explain intentions and predict behaviour, which will allow us to better understand causal
relationships between the components and intentions and behaviour.

Multiple behaviours. As discussed in Chapter 2, the TPB was designed to predict a single
behaviour (Ajzen & Madden, 1986) and although Ajzen, among others, argue that the TPB can be
applied to classes of behaviour as long as the items across all scales use the same behavioural
wording (Ajzen, 2011a; Manning & Bettencourt, 2011), doing so requires the wording of the
component measures to be vague, as was the case in this study which referred to “preparing for
natural disasters” generally. The alternative, for the measures to be duplicated for each behaviour,
would result in multiple models and prohibitively long questionnaires. This problem, however, is
not unique to the novel context of disaster preparation. The TPB is predominantly used in the
health research domain and has been shown to work well when applied to specific behaviours,
such as getting vaccinations (e.g., Yang, 2014), exercising (Norman, Conner, & Bell, 2000), and
healthy eating (Tsorbatzoudis, 2005). However, many of the outcomes that are the aim of these
studies, such as reducing the risk of certain diseases or improving overall health, are achieved via
multiple behaviours. For example, reducing one’s blood pressure is achieved through changes in
diet, exercise, and stress which represent a number of different behaviours (Peters & Templin,
2010). Focusing on one of these many behaviours, therefore, is likely not the most effective way
to achieve the intended outcome. The same applies to disaster preparation: encouraging people to
take a specific action to prepare for a disaster is beneficial, but one action will not make someone
“prepared”. One study, using a general behavioural “goal” (reducing blood pressure; Peters &
Templin, 2010) and measuring behaviour with a multi-item scale has shown potential predictive
utility of the TPB when applied to general behaviours. Similarly, the current study shows that the
model is still appropriate to apply in the same way to disaster preparation. However, given the
novelty of this area of research, more thorough testing, and in the particular context of disaster
preparation, is needed.

Regarding the behaviour measures but separate from the issue of specific or general, the
current study treated the presented behaviours as dichotomous, having either been completed or
not completed. This presents some issues given that many of the behaviours can be conducted to

different extents, and no information was given as to what extent is acceptable. For example, data
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was not collected as to how much water participants had stored. Many of the people who have
done this action likely have not stored as much as recommended (20 litres per person, per day, for
a week). The same issue applies with stored food. Past advice was to be able to feed yourself for
three days, while current forecasts suggest that it will take much longer for help to reach many
areas of the region, and so again participants who have stored some food likely have not stored
enough. While behaviour change interventions tend to target behaviours which are less commonly
done, and so allow for a larger increase, the extent to which these behaviours are carried out can
still be increased among those who have started them. Further, that so many participants have
made some attempt to carry out these behaviours implies that they might be simple to encourage.
Therefore, while storing food and water appear the least necessary to target, they still present a

valid option for an intervention.

Conclusion

This study indicates that people in Wellington are currently under-prepared for a disaster,
and that barriers other than cost are playing a prohibitive role. These factors, such as lack of
awareness and motivation, can be addressed in behaviour change interventions. While only
attitudes were associated with intentions to prepare, both descriptive norms and perceived
behavioural control were associated with past behaviour; the evidence found in this study therefore
supports further testing of the model in this context. However, several important limitations, such
as consistency of the TPB measures and representativeness of the sample, needed to be addressed
to provide both firmer support for the applicability of the model to this context and the data

required to inform intervention strategies.
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Introduction
Overview

Study 1 demonstrated, as expected, that preparation for natural disasters within the
Wellington region is relatively low, supporting further investigation into ways to increase this
behaviour. Study 1 also had a secondary purpose of testing the relevance of Theory of Planned
Behaviour (TPB) constructs to preparation for natural disasters in a preliminary manner. Evidence
from Study 1, as well as previous research (e.g., Johnston et al., 2013McClure, Spittal, Fischer, &
Charleson, 2015), suggests that disaster preparation can be meaningfully increased in the research
context of the urban Wellington region, and that the constructs within the TPB are relevant to this
behaviour; attitudes were significantly associated with intentions to prepare while descriptive
norms and perceived behavioural control (PBC) were both significantly associated with past
behaviour.

After establishing the existing level of preparation, the next step in providing a systematic
test of the TPB in this research domain is to develop rigorous measures of the TPB constructs.
Because the measures used in TPB studies tend to be specific to the particular behaviour and
context under examination, it is important to design and then test measures which are consistent
with previous research but appropriate for the given study (Sun, Acheampong, Lin, & Pun, 2015).
The purpose of Study 2 is to test an extended TPB measure suitable to test the two-factor, two-
level model discussed in Chapter 2.

Further, this study includes a test of differences between two often-used terms in this field:
natural disaster and natural hazard. Particularly with the current global shift within the research
field away from using the term “natural disaster” (see e.g., Chmutina & von Meding, 2019),
evidence for any differences of these two phrases on either beliefs and cognitions or associations
between constructs will contribute meaningfully to the practical field as well as the scientific
literature. Little to no research has considered the impact that these particular terms have on action,
or whether the terms are interpreted in the way they are intended (Kelman, 2018).

However, there are several reasons to expect that the terms might be understood differently,
particularly based on more general uses of the terms “disaster” and “hazard”. While the use of the

term “disaster” has shifted to be applicable to a range of relatively minor, everyday negative
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occurrences as explained in the introduction, the term is also still extensively used to refer to
devastating natural hazard events. For example, research in the US demonstrates that people’s self-
perceptions of their knowledge about physical consequences and human behaviour during natural
hazard events are extensively influenced by consumption of disaster films and other pop-culture
(Quarantelli, 1980). Many of these depictions are pessimistic in nature, perhaps contributing to
beliefs that the depicted impacts are unavoidable (Quarantelli, 1980). This genre experienced
growth in the 1970s, as well as a resurgence from the mid-1990s which is still largely ongoing
(Schroder, 2010). While Schroder argues that many films emphasize control over nature, they also
emphasise “destructive powers, frightening scale, and terrifying consequences” (p. 290). Although
the evidence is unfortunately limited aside from the research presented by Quarantelli (1980), it is
logical to assume that the continuing prevalence and popularity of the disaster pop culture genre
means that many people use those depictions to understand the term “disaster”. In turn, such an
association of the term with those depictions would feasibly reduce perceptions that preparation is
a useful and worthwhile endeavour. Research in New Zealand demonstrates, for example, that
earthquake damage is seen as less preventable when people are presented with depictions of
widespread destruction (McClure et al., 2007; McClure, Allen, & Walkey, 2001).

In contrast, the term ‘“hazard” is typically used in contexts of identifying potential risks
with the deliberate purpose of preventing harm or damage, such as in the context of workplace
health and safety. In such contexts, with which most people who have been employed will have at
least some experience, the usefulness of prevention and mitigation actions is much more explicit.
While the assumptions presented above may be logical, further research to clarify differences in
how the terms influence risk-related cognitions and behaviour is valuable. This study presents a
quantitative, preliminary test; the potential for a more thorough exploration, including qualitative
and mixed method approaches, is discussed later.

As insufficient research exists to formulate hypotheses for these differences, either
significant or non-significant findings will prove meaningful to the field. Non-significant findings
would suggest that the reasons for the argument against using the term natural disasters do not
extend to non-expert audiences, while significant findings would suggest that the terminology used
in this field is important to consider when attempting to influence public beliefs and behaviours.
As with Study 1, this study uses a sample from the Wellington Region which has experienced

natural hazard events historically and recently and has a multi-cultural population. Given the lack
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of effects for ethnicity and only weak effects of experience found in Study 1, any role of these
contextual factors should be limited.
Hypotheses

This study tests the two-factor and two-level TPB (see Figure 4.1). Based on the literature
presented in Chapter 2 and the findings of Study 1, | made three hypotheses regarding associations
between the independent (TPB cognitions) and dependent variables (intentions and behaviour).
The limited research suggesting framing effects of the terms “natural hazard” and “natural
disaster” did not provide enough evidence for predictions to be made so these tests were treated as
exploratory.

Based on previous research applying the TPB to disaster preparation (Najafi, Ardalan,
Akbarisari, Noorbala, & Elmi, 2017) | expected that both attitudes components (experiential and
instrumental), both norms (injunctive and descriptive), and both PBC components (self-efficacy
and controllability) would be positively associated with intentions to prepare for natural
disasters/hazards. Based on the findings of Study 1, | expected that the attitude components and
the PBC components would demonstrate stronger associations than the norm components.

Given the theoretical and methodological refinements in this study, | expected that the TPB
variables would explain a larger portion of variance in intentions to prepare than that observed in
Study 1 (i.e., 9%). Finally, I expected that the belief measures would be positively and significantly
associated with their relevant cognitions: attitude beliefs would be positively associated with
experiential and instrumental attitudes, injunctive and descriptive norm beliefs would be positively
associated with injunctive and descriptive norms, and control beliefs would be positively

associated with controllability and self-efficacy.
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Figure 4.1. The Theory of Planned Behaviour with the cognition components divided into their

theorized factors.
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Method
Design

Study 2 used a survey design (with an experimental component) to identify relationships
between the TPB cognition components, behavioural intentions, and behaviour. The experimental
component involved one independent variable (wording) with two levels (“natural disaster” and
“natural hazard”), which was manipulated between-subjects.

Participants

Study 2 used a general population sample from the urban Wellington Region (Wellington
City, Hutt Valley, and Porirua). Participants were recruited through social media platforms
(Facebook) so were not selected to obtain an even gender split or representative distributions on
demographics such as age and ethnicity. Participants were randomly assigned to experimental
conditions using the “Randomize” function on Qualtrics. As the purpose of this study was to
provide support for the applicability of the TPB in the natural hazard/disaster context, and an initial
test of the created measures, this sample was chosen for convenience. Online recruitment is
typically faster and cheaper than other methods (Teo, 2013), and therefore suitable for an initial
test of theory and measures. The analysis plan to test for effects of the experimental manipulation
included comparing structural equation models between the two groups, which requires large
sample sizes (Breitsohl, 2018). Past sample sizes gathered using this method (Vinnell, Milfont, &
McClure, 2018, 2019; Study 1 of this thesis) are at the lower limit of being considered large and
SO No recruitment target was set.

One thousand and ten participants commenced the survey. Given the length of this survey,
the drop out-rate was considerable (36%), with 103 participants not completing more than the first
scale, and a further 261 not completing all of the TPB scales. One participant was removed for
indicating that they were below the age of consent required by this study, 23 participants indicated
they did not live in the urban Wellington Region or did not answer this question, one participant
did not understand the definition of natural hazard presented, and a further 11 participants did not
respond to this manipulation check. These exclusions resulted in a useable data set of 603
participants: 300 participants in the Disaster condition and 303 in the Hazard condition.

Demographics. Participants’ ages ranged from 18 to 73 years old, with a mean of 32.89
years (SD = 12.70; 74 participants did not provide their age). As with the previous study, there was

a distinct gender bias; of the 584 participants who reported their gender, 79 were men (13.5%),

93



Chapter 4: Study 2

502 were women (86.0%), and three indicated a non-binary gender (0.5%). Of the 583 participants
who reported their ethnicity, 427 (73.2%) identified as New Zealand European/Pakeha, 46 (7.9%)
as Maori, 44 (7.5%) as European, 22 (3.8%) as Asian, 15 (2.6%) as Pasifika, 12 (2.1%) as North
American, 6 (1.0%) as South/Latin American, 3 (0.5%) as African, and 8 (1.4%) as other®. Of the
581 participants who indicated their highest level of education, 29 (5.0%) had not completed
secondary school, 167 (28.7%) had a secondary school qualification, 95 (16.4%) had a polytechnic
or trade certificate, 164 (28.2%) had an undergraduate degree, and 126 (21.7%) had a postgraduate
degree (including Masters and Doctorate).

The modal level of annual income before tax was below $20,000 (26.5%), with 9.4%
earning between $20,000 and $29,999, 6.7% between $30,000 and $39,999, 8.9% between
$40,000 and $49,999, 10.3% between $50,000 and $59,999, 5.7% between $60,000 and $69,999,
8.0% between $70,000 and $79,999, 3.6% between $80,000 and $89,999, 2.4% between $90,000
and $99,999, and 6.5% earning $100,000 or more. Nineteen participants did not respond to the
question, and a further 70 responded that they preferred not to report their income. Nearly half
(44%) of respondents indicated that their household costs exceeded their incomes, 35.6% indicated
that their income roughly matched their household costs, and 20.3% indicated that their income
exceeded their household costs.

The majority of respondents were renting (51.8%), with the next most common housing
situations being living in a home that they own (33.3%) and living in their parents’ home (7.0%).
Further, 3.8% live in a hostel or halls of residence, and 2.7% in social housing, with the final 1.4%
responding “Other”. Most participants who reported housing type lived in a free-standing house
(62.1%), a unit or flat (25.2%), or an apartment (9.6%).

Materials

An online survey included a range of measures adapted primarily from three TPB
questionnaire construction guides (Ajzen, 2002; Ajzen, 2013; Francis et al., 2004). All components
of the TPB model were measured with four item scales, with items mostly pro-trait; all con-trait

items (indicated in Table 4.1) were reverse-coded before analysis. This survey also included the

® In contrast with Study 1, participants in this study could only indicate the ethnicity with which they most
strongly identify, rather than indicating all ethnicities with which they identify. The considerable increase
in proportion of New Zealand European/Pakeha, and commensurate decrease in proportion of Maori
could be due to participants holding bicultural identities which could be reported previously but here
required them to report a single identity.

94



Chapter 4: Study 2

risk perception scale, disaster experience scale, preparation behaviour question, and demographic
questions from Study 1, with minor changes to improve the items. As with Study 1, this survey
was pilot tested with a small number of participants (N = 10) to ensure clarity and identify any
errors with the online survey construction.

This survey had two versions, presented randomly to participants. One version solely
referred to “natural disasters” while the other solely referred to “natural hazards”. Those
participants in the Disaster condition received the same definition of natural disaster as did the
participants in Study 1. The participants in the Hazard condition received the following, altered
definition:

“This survey will ask a number of questions about natural hazards. For the purpose of
this research, a natural hazard is a process or force of nature, such as an earthquake, flood, tsunami,
landslide, wildfire, storm, and volcanic eruption, which has the potential to cause negative
consequences such as damage, injury, and/or disruption to lifelines (e.g., roads, water, electricity,
food and medical supplies).”

As this study manipulated the term used, a question was added to ask whether participants
understood the definition. If participants responded “No” they were presented with a simplified
version of the definition, and again asked if they understood. If they responded “No” again, they
were directed to the end of the survey. Only one participant responded “No” to understanding the
first question; this participant also responded “No” to the second definition and so was excluded
from the dataset.

For ease of reading, Table 4.1 presents items for the TPB variables from the Disaster
condition. In the Hazard condition, the term “natural hazard” or “natural hazard event” was used
instead of “natural disaster”, depending on the structure of the sentence. The full Disaster condition
survey is presented in Appendices 4.A and 4.B. Reliability information for the TPB scales is

presented in the results section.
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TPB component scale items for the Disaster condition.
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Scale Question “1” label “7” label Adapted from
Intentions | expect to prepare for a natural disaster Strongly disagree Strongly agree Francis et al. (2004)
| want to prepare for a natural disaster Strongly disagree Strongly agree Francis et al. (2004)
| intend to prepare for a natural disaster Strongly disagree Strongly agree Francis et al. (2004)
| plan to prepare for a natural disaster Strongly disagree Strongly agree Ajzen (2013)
Attitudes
Experiential | think that preparing for a natural disaster is Simple Complicated Ajzen & Madden (1986)*
| think that preparing for a natural disaster is Boring Enjoyable Ajzen & Madden (1986)
| think that preparing for a natural disaster is Unpleasant Pleasant Ajzen & Madden (1986)
| think that preparing for a natural disaster is Rewarding Unrewarding Ajzen & Madden (1986)*
Instrumental | think that preparing for a natural disaster is Useless Useful Ajzen & Madden (1986)

Behavioural belief strength

Outcome evaluation

| think that preparing for a natural disaster is

| think that preparing for a natural disaster is

| think that preparing for a natural disaster is

Preparing for a natural disaster will result in me and my
home surviving a disaster better

I will feel like I'm doing something life-saving if |
prepare for a natural disaster

It is complicated to prepare for a natural disaster

It is expensive to prepare for a natural disaster

Getting through a natural disaster better is:
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Unimportant
Unnecessary
Pointless

Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree
Extremely bad

Important
Necessary
Valuable
Strongly agree

Strongly agree

Strongly agree

Strongly agree

Extremely good

Ajzen & Madden (1986)
Ajzen & Madden (1986)
Ajzen & Madden (1986)
Ajzen (2013)

Francis et al. (2004)

Francis et al. (2004)

Francis et al. (2004)
Ajzen (2013)



Subjective norms

Descriptive norms

Direct

Normative belief strength

Doing something life-saving is:

Doing something complicated is:

Doing something expensive is:

Most people who are important to me think that
prepare for a natural disaster

It is expected of me that | prepare for a natural disaster

| feel under social pressure to prepare for a natural
disaster

People who are important to me want me to prepare for a
natural disaster

Most people who are important to me have prepared for a

natural disaster

Most people like me have prepared for a natural disaster
The people in my life whose opinions | value have
prepared for a natural disaster

How many of the people who are important to you do you
think have prepared for a natural disaster?

Most of my friends and family have prepared for a natural
disaster.

Most of my neighbours have prepared for a natural
disaster.

Most Wellingtonians have prepared for a natural disaster.
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Extremely bad
Extremely bad
Extremely bad
I should

Strongly disagree
Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

None

False

False

False

Extremely good
Extremely good
Extremely good
I should not

Strongly agree
Strongly agree

Strongly agree

Strongly agree

Strongly agree

Strongly agree

All

True

True

True
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Francis et al. (2004)
Francis et al. (2004)
Francis et al. (2004)
Francis et al. (2004)*

Francis et al. (2004)
Francis et al. (2004)

Francis et al. (2004)

Ajzen (2002)

Ajzen (2002)

Ajzen (2002)

White et al. (2009)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)



Identification with referent

Injunctive norms

Direct

Normative belief strength

Most New Zealanders have prepared for a natural
disaster.

When it comes to preparing for a natural disaster, how
much do you want to be like your friends and family?
When it comes to preparing for a natural disaster, how
much do you want to be like your neighbours?

When it comes to preparing for a natural disaster, how
much do you want to be like other Wellingtonians?
When it comes to preparing for a natural disaster, how

much do you want to be like other New Zealanders?

Most people who are important to approve of my
preparing for a natural disaster

Most people like me approve of my preparing for a
natural disaster

The people in my life whose opinions | value approve of
my preparing for a natural disaster

Among the people who are important to you, how much
agreement would there be that preparing for a natural
disaster is a good thing to do?

Most of my friends and family approve of my preparing

for a natural disaster.
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False

Very much

Very much

Very much

Very much

Strongly disagree

Strongly disagree

Strongly disagree

No agreement

Strongly disagree

True

Not at all

Not at all

Not at all

Not at all

Strongly agree

Strongly agree

Strongly agree

A great deal

agreement

Strongly agree

of
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Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2002)

Ajzen (2002)

Ajzen (2002)

White et al. (2009)

Ajzen (2013)



Motivation to comply

PBC

Self-efficacy

Controllability

Most of my neighbours approve of my preparing for a

natural disaster.

Most Wellingtonians approve of my preparing for a

natural disaster.

Most New Zealanders approve of my preparing for a

natural disaster.

When it comes to preparing for a natural disaster, | want

to do what my friends and family think | should do.

When it comes to preparing for a natural disaster, | want
to do what my neighbours think I should do.

When it comes to preparing for a natural disaster, | want

to do what other Wellingtonians think | should do.

When it comes to preparing for a natural disaster, | want

to do what other New Zealanders think | should do.

I am confident that | can prepare for a natural disaster

If | wanted to, | could prepare for a natural disaster

For me to prepare for a natural disaster is:

For me to prepare for a natural disaster is:

The decision to prepare for a natural disaster is beyond

my control

My preparing for a natural disaster is up to me
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Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

Extremely easy

Definitely impossible

Strongly disagree

Strongly disagree

Strongly agree
Strongly agree
Strongly agree
Strongly agree
Strongly agree
Strongly agree
Strongly agree
Strongly agree
Strongly agree
Extremely
difficult
Definitely
possible

Strongly agree

Strongly agree
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Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Francis et al. (2004)

Ajzen (2002)

Ajzen (2002)

Ajzen (2002)

Francis et al. (2004)*

Ajzen (2013)



Control belief strength

Power of control factors

It is mostly up to me whether or not | prepare for a natural
disaster

How much control do you believe you have over
preparing for a natural disaster?

In the next month, 1 will have the money to prepare for a
natural disaster

In the next month, | will think about preparing for a
natural disaster

In the next month, | will have the time to prepare for a
natural disaster

In the next month, | will make the effort to prepare for a
natural disaster

Having enough money would make me more likely to
prepare for a natural disaster

Thinking about preparing would make me more likely to
prepare for a natural disaster

Having the time would make me more likely to prepare
for a natural disaster

Making the effort to prepare for a natural disaster would

make me more likely to prepare

Strongly disagree

No control

Extremely unlikely

Extremely unlikely

Extremely unlikely

Extremely unlikely

Strongly disagree

Strongly disagree

Strongly disagree

Strongly disagree

Strongly agree

Complete control

Extremely likely

Extremely likely

Extremely likely

Extremely likely

Strongly agree

Strongly agree

Strongly agree

Strongly agree
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Ajzen (2013)

Ajzen (2002)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Ajzen (2013)

Note. Asterisks (*) indicate con-trait items which were reverse-coded before analysis.
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Risk perception. This six-item measure, adapted from Terpstra and Lindell (2012), was
unchanged from Study 1. As with Study 1 (Cronbach’s o = .86), this scale demonstrated acceptable
internal reliability (o = .86), which would not be improved by removing any of the items.

Disaster experience. This three-item measure, adapted from McClure, Willis, Johnston,
and Recker (2011) was also unchanged from Study 1, and once again demonstrated acceptable
internal reliability for a short scale (« = .64), an increase from Study 1 (o = .57). Corrected item-
total correlations were within an acceptable range (.385 to .537)

Disaster preparation. A question measuring past behaviour was adapted from Ajzen
(2006b). The question read: “In the past three months, I have prepared for a natural disaster.”
Participants responded on a 7-point Likert-type scale, ranging from 1 (False) to 7 (True).
Participants then indicated which of 18 behaviours they had performed. These behaviours were
the same as those in Study 1 except that one behaviour, volunteering time to help the community
in the event of a disaster, was changed to reflect the recent shift in how Community Emergency
Hubs function. As summarised in Chapter 1, Civil Defence shelters, which used to stock
emergency supplies, have recently been changed to Hubs where community members can gather
and coordinate local response efforts. The updated item read: “Identify my local Community
Emergency Hub so I can volunteer in the event of a natural disaster”.

Behaviour. Finally, participants were asked “Would you like to receive an Earthquake
Planning Guide?” Those who answered “Yes” were provided a link to a downloadable step-by-
step guide to preparing for an earthquake (Wellington Region Emergency Management Office,
n.d.). Those who answered “No” were directed to the end of the survey. Some researchers argue
that information seeking is not a good proxy for preparation because people can be motivated to
avoid risk information yet still prepare (Kahlor, Olson, Markman, & Wang, 2018) and risk
information can lower concern about hazards (Ballantyne, Paton, Johnston, Kozuch, & Daly,
2000). However, such a measure is commonly used in this way, the information offered in this
study is about how to prepare rather than risk, and information has been shown to increase
preparedness (Bourque, 2013; Perry & Lindell, 2008).

Data treatment. Some items were reverse-coded so that all scale values ranged from low,
indicating weak or negative responses, to high, indicating strong or positive responses. These items
are indicated with asterisks in Table 4.1. As each belief is measured with two scales comprising

four items each, the paired items across the two scales are multiplied to create four values per
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participant per belief (Francis et al., 2004). These values are used to create a mean belief score for
each participant. Reliability analyses and t-tests were conducted using SPSS Version 25. Model
fit and structural equation modelling was conducted using Mplus Version 8.1 (Muthén & Muthén,
1998-2017).
Procedure

The study was delivered online using the survey platform Qualtrics between August 3™
and August 22", 2018. This study used a procedure identical to that in Study 1, with three
important exceptions. First, this survey included two experimental conditions to test effects of
referring to natural disasters versus natural hazards. Second, all participants were presented with
all questions. Third, before commencing the survey, participants were asked whether they were
willing to have their contact details added to a secure mailing list for potential, future studies.
Completion took approximately 15 minutes and participants were thanked with the opportunity to
enter a prize draw for one of three $100 supermarket gift cards by following a link to a second
Qualtrics survey to enter their details, meaning that their identifying data could not be linked to
their questionnaire responses. This same link was used for those wishing to join the mailing list.
This study was approved by the School of Psychology Human Ethics Committee under the
delegated authority of the Victoria University of Wellington Human Ethics Committee (approved:
23" July 2018; reference number: 0000026244).

Results
Descriptive Statistics
Reliability. Table 4.2 presents the Cronbach’s alphas for all TPB scales, split by condition.
All scales demonstrated acceptable to good internal reliability, with the exception of experiential
attitudes and attitude beliefs. Several of the corrected item-total correlations were low for these
two scales as well. However, the alpha value would not be increased by excluding any of the
individual items. These scales may therefore require future refinement but were deemed acceptable

for the research purpose of Study 2.
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Cronbach’s alpha reliability scores for all TPB scales split by condition.
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Disaster Hazard
Cognition Factor Alpha Item 1 Item 2 Item 3 Item 4 Alpha ltem1l Item2 Item3 Item4
Attitudes Experiential 558 233 445 452 286 .658 234 597 570 420
Instrumental 918 .764 .838 .838 .830 .900 .735 .810 .802 .803
Beliefs 552 432 434 295 214 478 .346 412 A75 .189
Injunctive norms Direct 844 .816 723 172 431 .851 770 719 .766 523
Beliefs .849 577 .640 .786 74 .874 .637 123 7165 .803
Descriptive norms  Direct .868 831 .602 814 641 872 .819 .635 .760 .696
Beliefs 819 521 .638 .758 736 .789 457 619 716 661
PBC Self-efficacy 782 .694 .668 438 566 784 .631 620 512 610
Controllability  .707 426 549 571 459 719 502 535 561 488
Beliefs .832 552 .689 .653 752 .836 .585 681 649 759
Intentions .849 764 467 .780 761 .863 .755 525 178 .798

Note. “Item” refers to corrected item-total correlations for each question in the scale, following the order presented in Table 4.1.
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TPB scores. Table 4.3 presents the means and standard deviations for all TPB scales, split

by condition as well as the range and difference from the midpoint of the scale.

Table 4.3
Descriptive statistics for all TPB scales, split by condition.

Disaster

Cognition Factor N  Mean SD Range Difference from midpoint

Attitude Experiential 287 4.00 1.09 1to7 t(286) = .06, p =.95,d = 0.00
Instrumental 288 6.39 1.08 1to7 t(287) = 37.70,p<.001,d =2.21
Beliefs 297 25.60 6.62 8t042.25  t(296)=1.57,p=.12,d =0.09

Injunctive  Direct 299 5.62 1.16 1to7 t(298) = 24.23, p<.001,d =1.40
Beliefs 298 20.83 10.6 1to 49 t(297) = -6.83, p <.001, d =0.39

Descriptive  Direct 299 381 1.43 1to7 t(298) =-2.36, p <.05,d = 0.13
Beliefs 297 1321 6.94 1to 49 t(296) = -29.25, p <.001, d = 1.70

PBC Self-efficacy 300 5.42 1.13 1to7 t(299) =21.90,p<.001,d=1.26
Controllability 300 5.83 1.05 1to7 t(299) = 30.37,p<.001,d =1.74
Beliefs 299 2246 11.12 1to 49 t(298) =-3.96, p <.001, d = 0.23

Intentions 294 529 1.29 1.50to 7 t(293) =17.07, p<.001,d =1.00

Hazard

Attitude Experiential 282 4.02 1.07 1to7 t(281) = .30, p =.767,d =0.02
Instrumental 284  6.25 1.12 1to7 t(283) = 33.96, p <.001,d =2.01
Beliefs 303 2489 645 425t043.75 t(302)=-31,p=.76,d=0.02

Injunctive  Direct 303 5.43 1.20 1.75t0 7 t(302) =20.73,p<.001,d=1.19
Beliefs 303 20.52 11.04 1to 49 t(302) =-7.07, p<.001, d =0.41

Descriptive  Direct 303 3.80 1.40 1to7 t(302) =-2.49,p<.05,d=0.14
Beliefs 303 1339 7.04 1t043.75  t(302) =-28.70, p <.001,d =1.65

PBC Self-efficacy 303 5.34 1.15 1to7 t(302) = 20.35, p<.001,d =1.17
Controllability 303 5.85 1.04 1.75t0 7 t(302) = 30.89, p<.001,d=1.78
Beliefs 303 21.89 11.06 1to 49 t(302) =-4.89, p <.001, d =0.28

Intentions 301 5.20 1.38 1to7 t(300) = 15.19, p<.001,d =0.87

Note. All direct measures had a possible range of 1 to 7, with a midpoint of 4. All indirect measures

had a possible range of 1 to 49, with a midpoint of 25.
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Inferential Statistics

Between-group comparisons. The Hazard and Disaster groups did not significantly differ
on any of the demographic variables or on self-reports of past behaviour. Independent samples t-
tests were used to test for differences between the two groups on mean scores for the TPB scales.
The two groups only significantly differed on the direct measure of injunctive norm, which showed
a significantly higher mean in the Disaster condition than in the Hazard condition, t(600) = 2.03,
p < .05, d =.17. This effect was driven by a difference between the two groups in the second item
on this scale (“Most people like me approve of my preparing for a natural disaster / hazard”), with
a higher mean in the Disaster condition (M = 5.43, SD = 1.42) compared to the Hazard condition
(M =5.18, SD = 1.37; t(598) = 2.14, p < .05, d = 0.18). While this is a weak effect, it demonstrates
that participants perceived a stronger norm of approval among people like themselves for natural
disaster preparation than for natural hazard preparation. This item was the only one to use similar
others as a referent group, while the rest of the items referred to people who are important to the
participant as the referent group. Implications of this finding are discussed later.

Except for this difference in the direct injunctive norm measure, driven by a different mean
for a single item, none of the means for the TPB scales differed between the two groups. Further,
a chi-squared test showed that the ratio of participants in the Disaster condition who did and did
not request additional information about how to prepare for an earthquake (172 and 108,
respectively) did not differ from the ratio in the Hazard condition (179 and 110, respectively; p =
.90).

This lack of significant differences between the Hazard and Disaster conditions suggests
that, on the whole, people have similar attitudes, perceptions of norms, perceptions of control, and
intentions to prepare for natural disasters and natural hazards. Although this comparison of means
is informative, given the structural nature of the theory being tested, it was also pertinent to
examine the associations between the variables in the TPB model between the two samples.

Confirmatory factor analysis. The first step in the process of latent path comparison is to
establish adequately fitting baseline models. An advantage of this process is that this first step
requires confirmatory factor analysis (CFA) of the individual scales, which helps to identify any
issues with the items designed in this study, and a CFA of the overall TPB model, which

demonstrates whether the theorized paths are relevant within this sample and behavioural context.
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For these analyses, the two conditions are treated separately as invariance has not yet been
established.

Disaster condition construct CFAs. Table 4.4 presents the results for individual CFAs on
the TPB constructs, including the two-factor, two-level distinction, within the Disaster condition.
Adequate construct fit followed the guidelines suggested by Vandenberg and Lance (2000), where
the model chi-squared statistic divided by the degrees of freedom should give a ratio below three,
CFI should be equal to or greater than .90, and RMSEA and SRMR should be less than .08. Several
constructs required a single modification, allowing two items in the scale to correlate, in order to
achieve adequate model fit looking holistically across fit indices. These modifications are
presented in Table 4.4. Only the two direct measures of attitudes did not achieve acceptable model
fit after a first modification according to one or two of the fit indices. In neither case would a
further modification have meaningfully improved model fit. In line with the lower reliabilities for
these scales, this finding of less-ideal model fit for the attitude factors further suggests that
refinement to these measures could be made.

Disaster condition baseline model CFA. Table 4.5 presents the fit indices for the disaster
baseline model, which indicates how well the data fit with an imposed TPB model.
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Results of Confirmatory Factor Analyses for individual TPB constructs within the Disaster condition.

Chapter 4: Study 2

Cognition Factor P df p value Ratio CFI RMSEA SRMR
Attitude Experiential 33.60 2 .000 16.80 .893 231 .083
Item 1 with 4 4.28 1 .039 4.28 .989 105 .032
Instrumental 32.22 2 .000 16.11 .966 228 .023
Item 2 on 4 3.60 1 .058 3.60 997 .094 .009
Beliefs 88.58 2 .000 44.29 .565 .380 133
Item 1 with 2 0.10 1 747 0.10 1.00 .000 .003
Norms Injunctive 14.08 2 .001 7.04 .980 142 .025
Item4 on 1 0.00 1 977 0.00 1.00 .000 .000
Injunctive beliefs 15.31 2 .001 7.66 977 149 .023
Item 1 on 4 0.95 1 331 0.95 1.00 .000 .007
Descriptive 1.41 2 494 0.71 1.00 .000 .008
Descriptive beliefs 0.26 2 877 0.13 1.00 .000 .003
Self-efficacy 4.60 2 .100 4.30 .993 .066 016
Controllability 16.38 2 .000 8.19 .945 155 .048
Item 1 with 4 0.09 1 759 0.09 1.00 .000 .002
Beliefs 29.92 2 .000 14.96 .945 216 047
Item 4 on 2 2.77 1 .096 2.77 .996 077 .009
Intentions 0.08 2 963 0.034 1.00 .000 .002
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Baseline model fit for the full TPB in the Disaster condition.
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Model P df p value Ratio RMSEA CFlI SRMR

Baseline model 1686.51 853 .000 1.98 .058 .862 .098

1st modification 1721.68 852 .000 2.02 .058 .858 .096

Descriptive norm on intentions

2nd modification 1652.42 851 .000 1.94 .056 .869 .095
Attitude beliefs item 3 with item 4

3rd modification 1627.55 850 .000 1.92 .055 873 .089
Descriptive norm with intentions

4th modification 1560.87 849 .000 1.84 .053 .884 .085

Descriptive norm (mean) with item 1

5th modification 1490.22 848 .000 1.76 .050 .895 .081
Descriptive norm by beliefs item 1

6th modification 1442.98 847 .000 1.70 .048 903 .080

Controllability item 2 with item 4
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As with the individual construct CFAs, the model was modified until it achieved adequate
fit. For these analyses, this meant meeting the threshold for RMSEA, CFI, and SRMR, as authors
reporting baseline model fit typically do not need chi-square results to show good fit (e.g.,
Breitsohl, 2018) given the sensitivity of chi-square to sample size. The baseline model of the TPB
in the Disaster condition required six modifications to reach adequate model fit across the other
three indices, presented in Table 4.5.

Hazard condition construct CFAs. Table 4.6 presents the results for individual CFASs on
the TPB constructs, including the two-factor, two-level distinction, within the Hazard condition.
As with the Disaster condition, several constructs required a single modification to the model in
order to achieve acceptable model fit. These modifications are presented in Table 4.6. Fewer
constructs required such modification in the Hazard condition compared to the Disaster condition,
suggesting that within this Hazard condition the data fit the theoretical constructs better.

Hazard condition baseline model CFA. Table 4.7 presents the fit indices for the Hazard
condition baseline model. As with the disaster baseline model, the Hazard condition model was
modified until it achieved acceptable model fit across the three indices of RMSEA, CFI, and
SRMR. The baseline model for the Hazard condition required five modifications which are
presented in Table 4.7. Similar to the findings of fewer individual construct modifications, the
baseline model for the Hazard condition required one less modification than the model for the
Disaster condition, suggesting that the structure of the data more closely fit with the imposed
theoretical structure. However, this fit is still not particularly strong.
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Results of Confirmatory Factor Analyses for individual TPB constructs within the Hazard condition.

Chapter 4: Study 2

Cognition Factor P df p value Ratio CFI RMSEA SRMR
Attitude Experiential 4.21 2 122 2.11 991 .061 .027
Instrumental 85.50 2 .000 42.75 .897 379 .045
Item 1 0n 2 3.55 1 .059 3.55 997 .094 .007
Beliefs 65.50 2 .000 32.75 .629 324 117
Item 1 with 2 1.39 1 239 1.39 .998 .036 .020
Norms Injunctive 1.59 2 452 0.80 1.00 .000 .008
Injunctive beliefs 0.18 2 912 0.09 1.00 .000 .003
Descriptive 3.42 2 181 1.71 .998 .048 011
Descriptive beliefs 1.88 2 391 0.94 1.00 .000 012
Self-efficacy 14.78 2 .001 7.39 .963 145 .033
Item 2 on 4 0.57 1 449 0.57 1.00 .000 .006
Controllability 24.76 2 .000 12.38 917 194 .054
Item 3 on 2 0.35 1 557 0.35 1.00 .000 .004
Beliefs 47.81 2 .000 23.91 917 275 .061
Item 2 on 4 1.72 1 189 1.72 .999 .049 .007
Intentions 5.90 2 .052 2.95 .994 .080 017
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Baseline model fit for the full TPB in the Hazard condition.
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Model P df p value Ratio RMSEA CFI SRMR
Baseline model 1682.22 846 .000 1.99 .057 .866 .087
1st modification 1592.78 845 .000 1.89 .054 .880 .083
Descriptive norm by beliefs item 1

2nd modification 1595.33 854 .000 1.87 .054 .881 077
Descriptive norm by attitude beliefs

3rd modification 1548.30 853 .000 1.82 .052 .889 .076
Attitude beliefs item 4 with 3

4th modification 1517.03 852 .000 1.78 .051 .893 .076
Self-efficacy item 2 on controllability

item 2

5th modification 1477.06 851 .000 1.74 .049 .900 .076

Attitude beliefs item 3 with experiential

attitudes item 1
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Configural invariance. The next step in comparing structural equation models
between groups is to test configural invariance; that is, if the underlying structure of the models
vary significantly or not across groups (e.g., Milfont & Fischer, 2010). After establishing
configural invariance, the next steps are to demonstrate metric and scalar invariance, which test
whether factor loadings and intercepts vary between the two groups. However, given that the
items differed in wording between the two groups, the means and intercepts are not directly
comparable in this way, so these forms of invariance were not tested (Gregorich, 2007).

The full TPB model for the Disaster condition (see Figure 4.2), including the belief
constructs and cognition subcomponents, was compared to the same model for the Hazard
condition (Figure 4.3) to establish if the fit of the data to the imposed model varied between
the two groups. As with the baseline model CFAs, the model chi-squared statistic is typically
reported but does not impact whether configural invariance is said to be demonstrated or not
(e.g., Breitsohl, 2018). Our two models, therefore, demonstrated adequate model fit (3% (1763)
=3003.194, p <.001; RMSEA =.048, CFI =.900, SRMR =.081), suggesting that there is little
variance in the overall structure between the groups. Metric and scalar invariance could not be
established, and therefore it is inappropriate to run a full multigroup SEM, which demonstrates
change in fit between a model where factor loadings and intercepts are constrained to be equal
between the two groups and a model where both groups are allowed to vary freely. However,
the finding of configural invariance supports a non-statistical comparison of models for the two
groups in a simple multigroup SEM where the same model is tested for in two groups
simultaneously. This means that the resulting model outputs for the two groups can be
compared visually for differences in the significance of paths and amount of variance in the
dependent variable explained. Figure 4.2 presents the SEM for the Disaster condition and

Figure 4.3 presents the SEM for the Hazard condition, using the two-level, two-factor TPB.

112



Chapter 4: Study 2

o ——

/Instrumen@i

¥ . |
T, 59 (.059)*** \\ attltUdeS/'

I p=.62

beliefs
\ __,/ .68 (.oso)f** /—x\

_ ~,/ Experiential

\ attitudes /
\___ __,.e--/ \

41 (.18)*
*kk -
|'/ Injunctive\\..l 41 (:066) h,f/ Injunctive\-.
'\norm beliefy' "\ norm /\ o
~— T30 (.073)*r* \\.\
Intentions |

o - p=286 /
,/ Descrlptl\/e\-, 31 (-063)*** .’//DeSCI’iptiVe\.r.-*' ) /

| >

\ norm beliefs / \ '
N N4

29 (.098)**

/ Self- \~/

/"\- fficacy /
T ‘\\ € /
.67 (.039)*** — -
// PB \ ( ) L

I
!

| -.21 (.10)*

—_— 46 (071 7 ~
~{ Controllability

NS

Figure 4.2. Structural equation model for the Disaster condition. Dotted line indicates a non-

significant path. For these paths, the associated numbers are the p values. For significant paths,

the numbers represent the standardized estimates, with the standard errors in parentheses. R?
for intentions = .426. Adjusted R? for intentions = .414°. * p < .05, ** p < .01, *** p < .001.

¢ Mplus does not calculate adjusted R? values, so the following formula was used: AdjRSQ = RSQ -
((1 - RSQ) * numlVs)/(n - numlVs -1).
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Figure 4.3. Structural equation model for the Hazard condition Dotted line indicates a non-
significant path. For these paths, the associated numbers are the p values. For significant paths,
the numbers represent the standardized estimates, with the standard errors in parentheses. R?
for intentions = .484. Adjusted R? for intentions = .474. * p < .05, ** p < .01, *** p < .001.

For both models, the belief constructs are significantly and strongly associated with

their respective direct constructs; the weakest path (f = .17) was for descriptive norm beliefs
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in the Hazard condition. These cognitions were only regressed on their relevant belief construct
(i.e., attitude beliefs were only tested for associations with experiential attitudes and
instrumental attitudes). The path between descriptive norm beliefs and descriptive norms was
the weakest for both groups, although it was weakest in the Hazard condition as noted above.
Not all direct TPB constructs contributed to the explanation of intentions and the significant
paths varied between the two groups.

In the Disaster condition, experiential attitudes, injunctive norms, and self-efficacy
were positively associated with intentions, while controllability was negatively associated.
These findings further demonstrate the importance of the two-factor TPB, as each factor within
each construct demonstrated a different association with intentions (i.e., significant and non-
significant, or positive and negative). Overall, the model explained 42.6% of the variance in
intentions, in line with typical findings using this theory (e.g., Armitage & Conner, 2001). In
contrast to the Disaster model, in the Hazard model both attitude factors were positively
associated with intentions, neither of the norm factors were significantly associated, and self-
efficacy was significantly associated while controllability was not. Further, the Hazard model
explained 48.4% of the variance, more than did the Disaster model. These meaningful
differences between the two models suggest that, while participants did not appear to differ on
the constructs themselves in terms of mean scores as reported above, the way that these
constructs were associated with intentions did differ. Given that the purpose of the TPB is to
predict behaviour via intentions, the larger portion of the variance in intentions explained by
the Hazard model is a particularly important finding. Implications of this finding, and the
differences in paths, are discussed after the preliminary test for association between intentions
and future behaviour is examined.

Predicting behaviour. While I did not have a comprehensive measure of subsequent
behaviour to test the predictive capability of intentions, | included a proxy measure:
information-seeking (Bourque, 2013). This variable was dichotomous, as participants either
requested or did not request to receive an earthquake-planning guide to increase their household
preparedness. Logistic regression was used to test the association between intentions and
behaviour. In the Disaster condition, this test was non-significant (p = .181), suggesting that
those with stronger intentions to prepare for a natural disaster were not more likely to request
the earthquake-planning guide. In contrast, the odds ratio for the Hazard condition was
significant, OR = .809 (SE = .078), p < .05, suggesting that those with stronger intentions to
prepare for natural hazards were more likely to request the planning guide. The lack of

significant chi-square cross-tabulation results comparing the ratio of those who did and did not
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request the guide between groups (presented earlier) suggests that this difference in
significance of odds ratio is not due to a different pattern of responding to the behavioural item:
rather that there is a difference in the association with intentions.

To clarify this difference, | conducted independent samples t-tests for each condition,
using responses on the behavioural item as the grouping variable. In the Disaster condition, the
mean intention scores did not significantly differ between those who did (M =5.18, SD = 1.29)
and did not request the guide (M = 5.36, SD = 1.28; t(272) = 1.18, p = .240). In contrast, the
mean intentions scores were higher in the subset of participants who did request the guide (M
=5.35, SD = 1.23) compared to those who did not (M =4.92, SD = 1.54; t(190.75) = 2.42, p <
.05, d = 0.35). This finding further supports the inference that intentions are significantly
associated with behaviour in the Hazard condition, but not the Disaster condition.

Exploratory analyses tested the direct effect of PBC on behaviour. Controllability and
self-efficacy were included in a logistic regression predicting behaviour along with intentions,
which is the method suggested by Ajzen (2011a) for testing the effect of PBC on behaviour. In
the Disaster condition, neither controllability (p = .12) nor self-efficacy (p = .53) were
significantly associated with requesting the guide. In the Hazard condition, controllability was
again non-significant (p = .89). The association between self-efficacy and behaviour was
marginally significant, = .067 (SE = .49), p = .06, although there was no significant difference
in self-efficacy between those who requested the guide (M = 5.42, SD = 1.09) and those who
did not (M = 5.41, SD = 1.15; t(278) = .11, p = .91).

Discussion

The current study built on Study 1 by testing in a more thorough manner the
applicability of the TPB to the context of household preparation for natural disasters. As part
of this more thorough test, the questionnaire was extended to include both the two-level and
the two-factor developments of the theory. The literature has proposed both extensions for
many years (Ajzen, 2002), yet studies including either beliefs or all theorized subcomponents
are rare (Conner, Hugh-Jones, & Berg, 2011; Hardeman et al., 2002). Given that not all of the
cognition components have been explored in natural hazard research, and that the belief
components are argued to be a better way to effect behaviour change using the TPB than
targeting the cognition components (Darker, French, Longdon, Morris, & Eves, 2007), these
inclusions seemed pertinent to developing a complete TPB model in this context.

Further, this study included a test of differences between two often-used terms in this

field: natural disaster and natural hazard. Particularly given the growing argument among
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academics to stop using the term “natural disaster” (see e.g., Chmutina & von Meding, 2019),
evidence for any differences on either beliefs and cognitions or associations between these
constructs will contribute meaningfully to the practical field as well as to research in the area.
The Two-Level Extension to the TPB

For both conditions, all belief measures were positively and significantly associated
with their corresponding cognitions with paths ranging from .17 to .72 across both conditions.
These findings support the suggestion that the TPB constructs can be predicted using indirect
measures. In line with the suggestions of multiple authors (e.g., Ajzen, 2006a; Darker et al.,
2007), targeting beliefs rather than cognitions may offer another avenue for effecting behaviour
change. Establishing the associations between the beliefs and cognitions included in the theory
is therefore an important step in identifying possible intervention strategies to ultimately
increase behaviour.
The Two-Factor Extension to the TPB

This study also provides evidence for treating each cognition component as having two
discrete factors, a practice which is inconsistently applied throughout the literature. The
distinction between descriptive and injunctive norms has been formalized within much of the
literature for over a decade, but is still seldom applied, with many recent studies continuing to
use subjective norms (e.g., Sun et al., 2015; Zhu, Zhang, Ling, & Wan 2017). The current study
provides empirical support for the distinction between these two types of norms, which has
been repeatedly shown outside of the TPB literature (e.g., Park & Smith, 2007, Vinnell et al.,
2018). In the natural hazard model, injunctive norms were significantly and positively
associated with intentions, whereas descriptive norms were not. This finding may be due to the
cognitive process involved with considering injunctive norms being more aligned with the
deliberative process inherent within the TPB. The inconsistency in previous findings of a norm-
intentions association within TPB studies could therefore be due, in part, to mixed usage of
descriptive and injunctive norms, with the latter but not the former significant within the model.
Some authors have also suggested that weaknesses in the norm-intention relationship is due to
intentions being more dependent on personal factors (i.e., attitudes and PBC) than on social
factors (i.e., norms; Topa & Moriano, 2010). While previous research which has applied the
TPB to natural hazard preparation has found significant associations between norms and
intentions, those studies used subjective norms (Bates, Quick, & Kloss, 2009; Morrison,
Lawrence, & Oehmen, 2014; Najafi et al., 2017) which are conceptually similar to injunctive
norms as used here (White et al., 2009).
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Similarly, this study supports the differentiation of experiential and instrumental
attitudes. In the Disaster condition, experiential attitudes were positively associated with
intentions to prepare but instrumental attitudes were not, while both types of attitudes were
significantly associated with intentions in the Hazard condition. Factors similar to instrumental
attitudes (outcome expectancy, response efficacy, and fatalism) have repeatedly been shown to
relate to preparedness (Becker et al., 2015; Lindell & Perry, 2000; McClure, Allen, & Walkey,
2001). The finding that instrumental attitudes are relevant for intentions to prepare for natural
hazards, but not natural disasters, provides novel and valuable information about both the role
of this variable in preparation and the effect that behavioural wording can have. Further, few if
any studies have clearly demonstrated the importance of experiential attitudes to intentions to
prepare. The significance of this factor here therefore presents another important contribution
of this study. It is likely that neither of the above findings would have been demonstrated had
attitudes been treated as a single construct, rather than distinguishing instrumental and
experiential types.

Finally, splitting PBC into controllability and self-efficacy also provided more
informative knowledge than would have testing PBC as a single construct. Previous research
using the TPB in the area of natural hazards has found positive associations between PBC and
intentions to prepare (Bates et al., 2009; Morrison et al., 2014; Najafi et al., 2017). However,
these studies operationalized PBC as a single factor similar to self-efficacy, as is common in
TPB research (Ajzen, 2011a). The findings in this study using both self-efficacy and
controllability reflect those of the attitude constructs. Much previous research has demonstrated
the importance of self-efficacy for preparation (Becker et al., 2015; Lindell & Whitney, 2000),
which is supported by the findings of this study. However, the role of controllability in
preparation has not been thoroughly tested. The lack of association between controllability and
intentions to prepare for natural hazards in comparison to the significant, negative association
with intentions to prepare for natural disasters would likely not have been found without
including both this subfactor and self-efficacy. This distinction, therefore, should be applied in
TPB research but could still be clarified further. For example, Becker et al. (2015) suggests
that within disaster research, outcome expectancy is strongly linked with self-efficacy;
potential overlap in these two constructs within TPB models could be explored.

Natural Disasters vs. Natural Hazards

One aim of including the experimental manipulation of terms used in the survey was to

test whether participants held more positive beliefs, cognitions, and intentions when presented

with questions referring to natural hazard preparation or natural disaster preparation. Broadly,
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the results show that this framing made no difference in the extent to which people held positive
beliefs, cognitions, and intentions. Further, the ratio of participants who did to those who did
not request the earthquake planning guide did not significantly differ between the two
conditions. For only one of the mean comparisons did the conditions differ: the direct measure
of injunctive norms. Further analyses identified that this mean difference was due to a single
item, which was the only scale item to refer to “people like me”, rather than important others.
Participants saw people similar to themselves as more approving of natural disaster preparation
than natural hazard preparation but did not see this difference for important others. This finding
suggests that participants perceive people who are important to them differently than people
who are like them, highlighting a potential issue with the use of inconsistent measures within
the TPB literature.

While the manipulation in terminology did not meaningfully impact the strength of
beliefs or cognitions, this study showed that the relationships between these constructs differ
depending on whether participants were asked about natural disasters or natural hazards. While
overall both hazards and disaster framing models explained intentions to prepare at
approximately the expected level for a TPB study (e.g., Armitage & Conner, 2001), the natural
hazard model explained more of the variance in intentions than did the natural disaster model
(48.4% versus 42.6%, respectively). This difference suggests that the TPB better explains the
formation of intentions to prepare at the household level for natural hazards compared to
natural disasters.

Comparing the associations within the structural equation models between the two
conditions provides further support for these differences. In the Disaster condition,
instrumental attitudes and descriptive norms were not significantly associated with intentions,
and controllability was significantly negatively associated. In comparison, in the Hazard
condition instrumental attitudes were significantly associated with intentions, and
controllability was not significant. As with the Disaster model, there was no significant
association between descriptive norms and intentions. However, there was also no significant
association between injunctive norms and intentions. Half of the paths between the constructs
and intentions, therefore, differed between the two framing conditions. Further evidence for
this difference is needed to establish if one of those frames is preferable over the other in terms
of creating behaviour change. For example, the finding that instrumental attitudes related
positively to intentions only within the natural Hazard condition could be because the term

“hazard” emphasizes elements of risk which can be prevented or mitigated.
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Although the Disaster model had more statistically significant paths than the Hazard
model (four versus three), the Hazard model explained more of the variance in intentions to
prepare. Further, preparation intentions were not significantly associated with requesting the
earthquake planning guide in the Disaster condition, but were associated in the Hazard
condition, such that those with stronger intentions were more likely to request the guide.
Together these findings suggest that preparation intentions and behaviour for natural hazards
may be easier to predict and therefore change than preparation for a natural disaster. As the
purpose of this research is to identify a number of preparation-related thoughts which can be
targeted in an education campaign, it is more beneficial to propose a smaller number of possible
factors which explain intentions and behaviour than a larger number of possible factors which
explain less of the variance in intentions and do not demonstrate an association with behaviour.
Practically, then, proceeding with the term “natural hazard” is logical.

The selection of the term “natural hazard” also aligns with current debate and
understanding in the field (see e.g., Chmutina & von Meding, 2019) and addresses the problems
inherent in the term “natural disaster” as explained in Chapter 1. “Natural hazard” does not
imply that damage or injury resulting from an event is attributed solely to natural processes,
which is the main argument to move away from the term “natural disaster” (e.g., Blanchard,
2018). Rather, the term acknowledges that a natural process is a necessary part of the causal
chain leading to a disaster but leaves room in that chain for other factors such as human
behaviour. Such a view is important as attributions of damage to human actions can influence
preparation-related beliefs (McClure et al., 2001; McClure, Sutton, & Wilson, 2007). It is
possible that there was no association between intentions to prepare for a natural disaster and
behaviour because the term induces fatalism; disasters are events with severe negative
outcomes and therefore “preparing for disaster” implies that a severely negative event is
inevitable. Natural hazards, however, only have the potential to cause severe negative outcomes
which potentiality leaves room for more optimism about the impacts of preparing. This
suggestion is supported by the findings of this study; instrumental attitudes did not relate to
intentions to prepare for natural disasters but were significantly and positively associated with
intentions to prepare for natural hazards.

Further, the term “natural hazard” avoids the issue of misconception inherent in solely
referring to “disasters” as the common understanding of the term “disaster” is shifting to
include minor misfortunes (Furedi, 2007). Retaining the “natural” qualifier increases the
likelihood that audiences will understand the term as referring to hazards such as earthquakes.

Currently, little evidence supports either the argument for or against the term “natural disaster”.
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This study therefore provides important preliminary evidence for the current global argument
away from using the term “natural disaster”.
Study Strengths

The main strength of this study is its application of the complete TPB, including both
the two-level and two-factor developments. The findings here particularly support the
importance of distinguishing each of the three cognition components (attitudes, norms, and
PBC) into their two respective subfactors (instrumental and experiential attitudes, injunctive
and descriptive norms, and self-efficacy and controllability). While not all research applying
the TPB has the goal of creating behaviour change, the research which does often fails to
include the belief measures. As these beliefs are argued to be the causal antecedents of attitudes,
norms, and PBC (Ajzen, 2011a; Darker et al., 2007; Hardeman et al., 2002), understanding the
strength of these beliefs and the extent of their influence on the congruent cognition is
important for selecting intervention strategies. Similarly, several authors (e.g., Armitage &
Conner, 2001) have criticized the lack of consistency around the TPB measures used in the
literature, arguing that this contributes to the conflicting findings. While refinements to the
measures used here can be made, this study represents one of the most thorough tests of the
theory by applying the full model, excluding only a true measure of subsequent behaviour.

The second main strength of this study is the experimental component. While much
previous literature has demonstrated the importance of carefully considering wording when
testing risk-related perceptions and behavioural intentions (e.g., Flusberg, Matlock, &
Thibodeau, 2017; McClure et al., 2007; McClure et al., 2001), little research has shown such a
meaningful impact of a very specific wording change. This finding therefore has clear practical
implications for how risks associated with natural causes are communicated.

Further, it is possible that some of the inconsistency found within the TPB literature is
due to differences in wording of behaviours across studies. While the TPB has been applied to
many behaviours in many domains and requires adaptation for each new behaviour, the finding
here of a significant intention—behaviour association for one phrasing but not for another
suggests a need for the development of a single, uniform measure for each of these behaviours
which can be used consistently by different researchers. For example, a number of studies
which apply the TPB to predict healthy eating behaviours have expressed that behaviour in a
multitude of different ways which can lead to differences in findings such as proportion of
variance in intentions explained (e.g., McEachan, Conner, Taylor, & Lawton, 2011). This
difference in wording could then lead to differences in findings within the same behaviour or

class of behaviour. As far as | am aware, this possibility has not been thoroughly explored, and
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this study represents one of the first, if not the first, studies to empirically demonstrate the
importance of wording of the target behaviour.

Third, this study follows the recommendations of multiple authors (e.g., Ajzen, 200643,
Ejeta, Ardalan, & Paton, 2015) to analyse data from TPB studies using structural equation
modelling, which allows for paths to be tested simultaneously. This method of analysis also
allowed for more thorough testing of model fit for the individual constructs and the overall
model. While in some cases this fit was only adequate, the results provide stronger evidence
that the model is suitable for testing household preparation than would be found using
regressions alone.

Limitations

Although the method used in this study has several strengths, there are also several
limitations. As observed above, some of the individual constructs demonstrated less-than-ideal
reliability and fit, suggesting that improvements can be made. This is however not unexpected,
given that the measures used here have been developed and used for the first time. In particular,
the attitude components need some refinement. Experiential attitudes and the indirect measure
of attitudes demonstrated the lowest reliability of all tested measures. This could be due to the
belief measures not capturing the most salient beliefs of the sample, or the need to differentiate
the two types of attitudes at the belief level.

While not strictly a weakness, given the number of highly regarded studies in the field
which employ the same design, the lack of a true behaviour measure should be addressed in
order to test the predictive capability of intentions over time. Further, although the experimental
manipulation provided valuable information both theoretically and practically, the fact that the
individual items were worded differently between conditions limited the ability to directly
compare the two models as would be preferred.

Limitations of the sample. Internet recruitment offers several benefits over other
methods such as cost and time efficiency (Teo, 2013) as well as high response rates (Lonsdale,
Hodge, & Rose, 2006). However, they tend to lead to less representative samples and increase
the likelihood of “bogus” respondents (Kennedy et al., 2020). Previous research in Wellington
using the same recruitment method found that participants in an online survey were
significantly younger than those who completed a paper-based survey using an intercept
method (Vinnell, 2016), and as with this study, the sample was disproportionately female.
Given the findings that age is significantly associated with both survival preparation behaviour

and intentions, and previous research demonstrating differences in risk perception and related
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behaviour between genders (e.g., Finucane, Slovic, Mertz, Flynn, & Satterfield, 2000), it is
important to replicate these results using a more representative sample.
Improvements for the Following Study

Both the findings and limitations of this study provide multiple directions for future
research. Recommendations for these future directions which could not be addressed in this
research are presented in the General Discussion (Chapter 7). However, a number of alterations
to the method were made for Study 3. Firstly, the distinctions between experiential and
instrumental attitudes, as well as self-efficacy and controllability, were extended to the belief
level. For example, models should allow for experiential attitudes to be explained by specific
experiential attitude beliefs rather than general attitude beliefs. Given that the norms
component has already been developed in this way, this step is logical and now empirically
supported.

Second, as this research has the goal of suggesting thoughts and beliefs relevant to
natural hazard preparation that can be targeted in a future intervention, the capability of
intentions to predict behaviour over time needs to be established. Doing so requires testing
intentions at one time point and then measuring behaviour at a subsequent time. Although
intentions typically explain less than a third of the variance in behaviour (e.g., Armitage &
Conner, 2001), this construct remains the best predictor available within the literature.

Finally, given the aim of this research to contribute to public education campaigns, the
associations found in this study need to be tested and established in a sample which is more
representative of the general Wellington population. The findings of Study 1 suggest that
demographic factors have a limited role in preparedness behaviour; however, replicating the
findings of Study 2 in a more representative sample will lend weight to the assertion that the
findings can be generalized to some other contexts, in New Zealand and internationally, with
similar but not identical cultural profiles. Random sampling using publicly available lists of
residents such as the electoral roll can reduce the demographic biases which tend to be inherent
in the method used in this study: particularly, lower average age of the sample and considerable
gender bias.

Conclusion

Overall, Study 2 achieved its main aim of obtaining empirical support for further
application of the TPB within the context of natural hazard preparation. Several issues within
current applications of the TPB, such as inconsistent inclusion of the two-factor and two-level

distinctions, are addressed, while other issues such as the importance of consistency in the
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wording of target behaviours are identified. The next step is to test whether the intentions to

prepare for natural hazards predict behaviour over time.
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Introduction

Overview

Study 3 extends the previous studies by testing the relationship between intentions to
prepare and preparation behaviour over time. Based on the finding in Study 2 that intentions
related to the proxy behavioural measure of information-seeking, an examination of a
longitudinal relationship between these variables is warranted. Moreover, using the evidence
in Study 2 suggesting that it is better to refer to natural hazards than natural disasters in the
context of preparation, all participants in Study 3 will be asked about preparing for natural
hazards. Beliefs, cognitions, and intentions related to natural hazard preparation will be
measured at Time 1, and behaviour will be measured one month later at Time 2. Behavioural
measures will include the same information-seeking item used in Study 2, as well as a Likert-
type scale assessing whether participants are more prepared in general and a self-report
measure of specific preparation actions carried out in the interval between Time 1 and Time 2.

Some previous TPB intervention studies demonstrate increases in behaviour at follow-
ups within the first month but no further changes at later follow-ups (e.g., Giles et al., 2014;
Joffe, Perez-Fuentes, Potts, & Rossetto, 2016), suggesting that most impacts from such
interventions occur within a month. Further, studies with longer time intervals (i.e., more than
five weeks) tend to demonstrate weaker correlations between intentions and behaviour (Ajzen,
2011b). Study 3 therefore included a follow-up one month after the initial surveys to increase
the likelihood of identifying effects of intentions on behaviour. Most preparation behaviours
included in the list of possible actions presented to participants at Time 2 can be completed
within one month. Further, unlike many other behaviours, there remains a small but
unpredictable chance that a significant natural hazard event will occur in the time between the
initial survey and the behavioural follow-up. While such incidences produce valuable data
(Vinnell et al., 2019), such an occurrence would undermine the purpose of this study. In fact,
had this study used a three month follow up as used in other studies of natural hazard
preparation such as that by McClure et al. (2015), the Whakaari/White Island volcanic eruption
in New Zealand, which claimed 21 lives and dominated national news headlines, would have
occurred between the Time 1 and Time 2 surveys. Study 3 also uses random sampling from the
electoral roll to recruit participants so as to increase the likelihood of identifying beliefs which

are relevant for the majority of the population, regardless of personal experience or ethnicity.
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Doing so will strengthen the assertion that these beliefs are also likely to be important in other,
similar contexts, including in New Zealand and internationally.

Finally, Study 3 explores a further and final refinement to the Theory of Planned
Behaviour. Based on the evidence found in Study 2 and in previous research (reviewed in
Chapter 2) that experiential attitudes are distinct from instrumental attitudes and that self-
efficacy is distinct from controllability, the same distinction will be tested at the belief level of
the model. That is, this study will test a model of the TPB where experiential attitudes are
preceded by beliefs specific to experiential attitudes, rather than specific beliefs to attitudes
generally, for example. The same test will be made for instrumental attitudes, self-efficacy, and
controllability.

Hypotheses

Based on the results of Study 2, | expected that all belief measures would be
significantly associated with cognitions. Further, as found in Study 2 for the “natural hazard”
model, | expected that experiential attitudes, instrumental attitudes, and self-efficacy would be
positively associated with intentions to prepare for natural hazards, whereas descriptive norms,
injunctive norms, and controllability would not be associated. Further, I expected that
intentions to prepare would positively predict preparation behaviour for all three measures
conducted one month after the initial survey with a weak to moderate effect consistent with
previous findings from the TPB literature (e.g., Armitage & Conner, 2001).

Two other exploratory analyses were included. First, the proposed direct effect of PBC
(self-efficacy and controllability) on behaviour was tested. Finally, | expected to find that the
specified belief measures would lead to increased model fit and demonstrate stronger
associations with their concordant cognitive components than the general belief measures. That
is, experiential attitude beliefs would be more strongly associated with experiential attitudes
than general attitude beliefs, and so on. This study, including the above hypotheses and planned

exploratory analyses, was pre-registered on the Open Science Framework: https://osf.io/j2gs7/

Method
Design
Study 3 used a longitudinal design to examine whether intentions to prepare for natural
hazards would predict behaviour over time. This involved testing all components of the TPB
including beliefs, cognitions, and intentions at Time 1 and then testing behaviour one month
later at Time 2. Three measures assessed behaviour: a single item about preparation in general

over the last month, the list of items used to assess past behaviour (see Study 1 for details), and
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whether participants requested or declined an earthquake-planning guide (see Study 2 for
details).
Participants

Study 3 recruited participants from the same target population as Studies 1 and 2 but
used a random representative sampling method. Participants were randomly selected from a
list combining the electoral rolls of the Wellington, Hutt City, Upper Hutt, and Porirua City
Councils. All New Zealand citizens and residents over the age of 18 (i.e., all those eligible to
vote in New Zealand elections) are required to be registered on the electoral roll. As this roll is
publicly available, individuals can request to have their information removed for privacy
reasons, but these exclusions should not meaningfully impact the representativeness of the
electoral roll.

From this roll, 1,500 people were selected to receive an invitation to participate in the
survey. This number was calculated to achieve a probability sample of approximately 383
participants at Time 1 (using the equation provided by Dillman, Smyth, & Christian, 2014, p.
78), assuming a low response rate. A recent study of natural hazard preparedness in Wellington
using a postal recruitment method achieved a response rate of approximately one-third (Doyle
et al., 2018). Although a sample of this size with complete data at both time points would be
preferable, assuming moderate attrition between the two time points would mean an initial
recruitment size beyond the time, financial, and resource capabilities of this PhD project. The
planned sample size of approximately 400 participants at Time 1 was expected to result in a
sample size comprising data at both time points of at least 100-200 participants (e.g., Satherley
et al., 2015). This is considered a minimum for structural equation modelling analyses by
conventional standards (Boomsma, 1985) as well as more recent, rigorous standards (Wolf,
Harrington, Clark, & Miller, 2013).

The 1,500 selected participants were then sent a recruitment letter through the post.
This letter gave a brief description of the research and provided a link for participants to access
the online survey (see Appendix 5.A). The letters were posted on Tuesday the 8™ of October
2019, with responses starting from the 11" The final response was recorded on the 7" of
November 2019. The 87 participants who agreed to participate in the Time 2 survey were
invited by email to participate in the Time 2 survey approximately one month after they started
the Time 1 survey.

Time 1 sample. One hundred and fifty-three participants commenced the Time 1
survey for an approximate response rate of 10%. This is much lower than the anticipated

response rate of approximately one-third based on similar methods used in previous research
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with the same population (Doyle et al., 2018). Therefore, the statistical approach presented here
differs from that planned in the pre-registration. The rationale for these changes is presented
before the respective analyses. The information sheet and full survey for Time 1 are presented
in Appendices 5.B and 5.C, respectively.

Of the 153 participants who started the survey, two participants did not answer any
questions beyond the first intentions scale; therefore, their data could not be used for any
analyses and were removed from the dataset. This is a much lower drop-out rate (approximately
1.3%) than in Study 2 (36%). All participants consented, were over the age of 18, lived in the
urban Wellington region, and understood the presented definition of natural hazards so no
exclusions were made for these factors. The final sample comprised 151 participants.

Demographics. Participants’ ages ranged from 18 to 86 with a mean of 51.26 (SD =
16.13). This mean age is much higher than that found in the previous studies (Study 1 = 30.44;
Study 2 = 32.89) and is actually further from the median age of 37.2 years established in the
2018 Census for the Wellington Region. This is likely because the Census considers all
citizens, including those below the age of 18 who are not on the electoral roll. While the mean
age of this sample does not align with the median age of all Wellington residents, it likely better
reflects the median age of residents who are 18 years or older.

Of the 144 participants who reported their gender, 50.7% identified as women and
49.3% identified as men. This distribution is much closer to the population of Wellington,
where 51.2% are women and 48.8% men, than the samples in Study 1 (87.7% women) and
Study 2 (86.0% women). However, the sample comprises a disproportionately large number of
Pakeha (European descent: 81.9%). Comparisons to Census data for ethnicity is not possible
as the Census allowed participants to indicate more than one ethnic identities; however, Maori
are particularly poorly represented here (2.1%) compared to Study 2 (7.9%). A total of 4.2%
identified as Asian, 2.1% as Pasifika, 6.9% as European, and 0.7% (one participant) as African.
No participants reported being North American or Latin American. With the exception of the
proportion of participants identifying as Asian, which was 3.8% in Study 2, all other minority
ethnicities were less represented in this sample compared to that of Study 2. Implications of
these increases and decreases in representativeness between recruitment methods are discussed
later, including considerations for potential intervention audiences. Finally, 5.6% had not
completed secondary school, 19.4% had a secondary school qualification, 22.9% had a
polytechnic or trade certificate, 25.0% had an undergraduate degree, and 29.1% had a

postgraduate degree (including Masters and Doctorate).
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Time 2 sample. Sixty-three participants started the Time 2 survey for a response rate
of approximately 74%. Two participants did not provide their email address to link their
responses to their Time 1 data so were excluded. All remaining 61 participants responded to at
least one behavioural measure and consented to participate in this second survey. The mean
age of this sample, 52.37 years (SD = 16.12), did not significantly differ from the mean age of
the Time 1 sample, p = .66. Further, 30 identified as male and 31 as female, which again did
not differ from the ratio in the Time 1 sample, p = .84. The ratio of participants’ ethnicity
identifications and education level could be not compared between the two samples as most
cell sizes within the chi-square test would be too small. However, again the majority (86.9%)
identified as Pakeha and a small minority had not completed secondary school (4.9%). The
information sheet and full survey for Time 2 are presented in Appendices 5.D and 5.E,
respectively.

Materials

The Study 2 survey was re-used in this study (see Appendix 5.B and 5.C). As described
in the previous chapter, two scales demonstrated poor reliability. In Study 2, the experiential
attitudes scale only achieved a Cronbach’s alpha of o = .556 in the Disaster condition. Because
the alpha for this scale was acceptable, a = .658, in the Hazard condition which is used in this
study no refinements were made to the scale. However, the attitude belief scale demonstrated
poor reliability in both the Disaster condition (o = .552) and the Hazard condition (a = .478).
To address this, the Study 3 survey also included four additional questions to test whether
discrete instrumental and experiential attitude beliefs demonstrate better reliability and explain
their relevant cognition components (instrumental and experiential attitudes) better than a
general attitude belief measure. Two questions were added to both the behavioural belief
strength scale and the outcome evaluation scale. The two new behavioural belief questions read
“Preparing for a natural hazard can be a fun experience” and “Preparing for a natural hazard
can be a rewarding experience”. Participants indicated their agreement with these statements
from “Strongly disagree” (1) to “Strongly agree” (7). The two new outcome evaluation
questions read “Doing something fun is:” and “Doing something rewarding is:” to which
participants responded on a scale from “Extremely bad” (1) to “Extremely good” (7). One
action, “Obtain a fire extinguisher for my household” was added to the list of preparation
actions. The item assessing action around insurance was changed to “Make sure that my house
is insured for damage caused by natural hazards” to better reflect how natural hazard insurance
works in New Zealand. Cronbach’s alpha was calculated using SPSS Version 25. All other
analyses were run in Mplus Version 8.1 (Muthén & Muthén, 1998-2017).
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Behaviour. Three different measures in the Time 2 survey assessed preparation (See
Appendix 5.D and 5.E). The same dichotomous information-seeking measure as used in Study
2 (whether participants did or did not request the earthquake planning guide) was also included
here. Further, a single question asked participants, “In the past month, how much preparation
have you done for a natural hazard event?”, to which they responded on a 7-point Likert-type
scale from 1 (None) to 7 (A lot). Finally, the same measure of past behaviour used in Study 2,
which presented a list of actions that participants could report undertaking, was used here but
with the specific time frame of the past month. This list included the same 18 items as used
previously but also included one extra item, “Obtain a fire extinguisher for my household”.
These three measures provide a single-item dichotomous outcome, a single-item continuous
outcome, and a multi-item continuous outcome.

Reliability. The natural hazard experience scale demonstrated a Cronbach’s a of .55,
lower than the Study 2 finding of .64 but similar to that of Study 1 (.57). Corrected item-total
correlations ranged from .23 to .36, and the reliability of the scale could not be increased by
removing any of the items, indicating that no single item contributed to the low alpha score.

All direct TPB scales demonstrated adequate to good reliability: intentions (.87),
instrumental attitudes (.95), experiential attitudes (.69), perceived injunctive norms (.83),
descriptive norms (.89), self-efficacy (.79), and controllability (.67). Injunctive norm beliefs
(.87) and descriptive norm beliefs (.86) also both demonstrated good reliability, as did PBC
beliefs both when including all four items (.82) and when splitting into controllability beliefs
(.70) and self-efficacy beliefs (.89). These latter two are Spearman-Brown coefficients which
are a more appropriate test of reliability for two-item scales than Cronbach’s o (Eisinga,
Grotenhuis, & Pelzer, 2013). However, the general attitude belief measure (.55) as well as both
instrumental attitude beliefs (.30) and experiential attitude beliefs (.20) demonstrated poor
reliability based on the threshold stipulated in the pre-registration. The analyses showed that
removing either item 5 (expensive) or item 6 (complicated) increased the reliability of the
general attitude belief measure to .73 or .64, respectively. Further, the reliability of the
instrumental attitude belief measure was increased to .69 with the “expensive” item deleted,
while the experiential attitudes belief measure was increased to .76 with the “complicated” item
was deleted. Therefore, the following analyses do not include either the “expensive” or
“complicated” attitude belief items.

Individual confirmatory factor analyses identified how well the data fit the imposed
structure for each TPB construct (Table 5.1). Only four constructs required a single

modification to achieve adequate fit.
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Confirmatory factor analysis fit criteria results for individual TPB constructs.
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Cognition Factor P df p value Ratio CFI RMSEA SRMR
Attitudes Instrumental 3.37 2 186 1.69 .986 .068 .013
Experiential 5.36 2 .069 2.68 963 106 042
Beliefs 10.32 2 .006 5.16 .949 .166 .034
Item 4 with 3 0.02 1 .894 0.00 1.00 .000 .001
Norms Injunctive 5.12 2 075 2.56 .969 104 .031
Descriptive 0.49 2 781 0.25 1.00 .000 .007
Injunctive beliefs 12.55 2 .002 6.28 932 189 .042
Item 2 with 1 0.02 1 .886 0.00 1.00 .000 .001
Descriptive beliefs 5.80 2 .055 2.90 .964 114 .045
PBC Self-efficacy 9.05 3 .029 4.53 934 117 074
Controllability 27.86 3 .000 9.29 737 238 .160
Item 3 with 2 5.79 2 .059 2.90 961 112 .070
PBC beliefs 19.02 2 .000 9.51 .852 242 .067
Item 3 with 1 3.04 1 .081 3.04 .982 119 .015
Intentions 3.96 2 138 1.98 .983 .081 .026
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Results

Descriptive Statistics

Table 5.2 presents the means for each of the TPB constructs at Time 1. Means and
standard deviations are presented for the general attitude and PBC belief scales (i.e., without
the two-factor split) as well as for specific experiential and instrumental attitude beliefs and
specific self-efficacy and controllability beliefs.

Table 5.2

Descriptive statistics for all TPB scales.

Cognition Factor N  Mean SD Range
Attitude  Experiential 148  4.23 111 1to7
Instrumental 148 6.44 1.01 125t07
Beliefs
General 148 26.33 526 14t042
Experiential 148 2346 6.73 8.671t039.67
Instrumental 148 2931 6.67 10to49
Norms Injunctive 148 5.44 1.09 150to7
Descriptive 148  3.95 136 1to7
Beliefs
Injunctive 147 1858 10.40 1.50to 49
Descriptive 146 1449 6.26 41t033.25
PBC Self-efficacy 146 5.67 99  3to7
Controllability 146 6.05 88 350to7
Beliefs
General 145 1475 655 1t032.20
Self-efficacy 145 1096 509 1to21
Controllability 145 20.43 1098 1to49
Intentions 139 5.26 144 1to7

Note. All direct measures had a possible range of 1 to 7, with a midpoint of 4. All belief

measures had a possible range of 1 to 49, with a midpoint of 25. within the model.
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Correlations. Correlations between intentions and each of the cognition components
were calculated in Mplus to control for the error in the observed items (see Table 5.3). As
expected, intentions correlated positively with all cognition components, with correlations
ranging from .25 to .40. Most components were correlated with each other, with the exception
of descriptive norms which only correlated significantly with instrumental attitudes and

injunctive norms.

Table 5.3

Correlations between intentions and TPB cognition components.

Intentions  Inst Att Exp Att Inj Norm  Des Norm SE Control
Intentions - 39F** AQF** .26* 29%* 38*F** 25%
Inst attitudes - 52FF* 36 ** A7* 28** 35***
Exp attitudes - 28%* 12ns 38*** 39F**
Injunctive norm - A2FF* 33** 28*
Descriptive norm - .16ns -.01ns
Self-efficacy - 1.02%**

Controllability -

Note. Inst = Instrumental, Exp = Experiential, Inj = Injunctive, Des = Descriptive, SE = Self-
efficacy, Control = Controllability. * = p < .05, ** =p < .01, *** =p <.001, ns=p > or =.05

Model Fit

The lower-than-expected sample size did not provide enough power to test a full latent
structural equation model which includes all TPB constructs as well as behaviour; therefore,
simpler structural equation models explaining intentions to prepare without behaviour variables
were tested. In these models, each of the scale items were treated as observed variables loading
on latent constructs. Intentions to prepare and PBC were then tested as predictors of preparation
behaviour in separate analyses. To explore the two-factor distinction at the belief level, four
different models were tested for fit: one with the general attitude and PBC beliefs as used in
Study 2, one with only attitude beliefs differentiated, one with only PBC beliefs differentiated,
and one with both beliefs differentiated. Table 5.4 presents the results of confirmatory factor

analyses testing the fit of an imposed TPB structure with all observed items used to explain
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their relevant construct (excluding the two attitude belief items described in the above

Reliability section).

Table 5.4

Fit criteria results for TPB models including and excluding two-factor belief distinctions.

Model P df p value Ratio CFI RMSEA SRMR
Beliefs not split 1376.08 845 .000 1.63 851 .065 077
Attitude beliefs split 1488.29 837 .000 1.78 .829 .070 101
PBC beliefs split 1518.90 837 .000 1.82 .809 .073 .099
Both beliefs split 1579.12 828 .000 1.91 789 .078 120

Model fit decreased as more differentiations were added. It is possible that this loss in

fit is due to a decrease in power as more constructs were added to the model. The model with

both attitude and PBC beliefs split demonstrated acceptable fit on the chi-squared statistic and
reasonable fit on the RMSEA statistic (Vandenberg & Lance, 2000). The CFI statistic is lower

than the typical threshold of .90; however, this measure penalizes for sample size so lower

values are expected for this data and not indicative of poor fit. Therefore, both the model with

beliefs not split, as per Study 2, and the model with both beliefs split will be estimated using

structural equation modelling to test if differentiating the specific attitude and PBC beliefs

changes the paths
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Structural Equation Modelling
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Figure 5.1. Structural equation model with attitude and PBC belief components not split.
Adjusted R?for intentions =.36. p <.01. * =p < .05, ** =p < .01, *** =p<.001,"=p>or=
.05.
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Figure 5.1 presents the structural equation model with attitude and PBC beliefs not split.
This model explained approximately 36% of the variance in intentions to prepare (based on the
adjusted R? value), close to the average percentage of variance in intentions found in meta-
analyses and literature reviews (e.g., Armitage & Conner, 2001). As expected, all belief
constructs significantly associated with their related cognitions. Further, instrumental attitudes,
experiential attitudes, and self-efficacy were significantly associated with intentions to prepare,
consistent with the hypothesis in the pre-registration and findings for the “Hazard” condition
model in Study 2. Wald tests comparing the strength of each of the significant paths between
instrumental attitudes, experiential attitudes, and self-efficacy and intentions demonstrated no
significant differences (p values ranged from .14 to .58).

Figure 5.2 presents the results of structural equation modelling with all belief factors
differentiated. As with the previous model, all belief constructs were significantly associated
with their related cognitions. Neither experiential attitude beliefs nor instrumental attitude
beliefs demonstrated a noticeably different association than did the general attitude beliefs
construct in the previous model. However, both the controllability beliefs and self-efficacy
beliefs construct demonstrated stronger associations with their related cognitions than did the
general PBC belief construct in the previous model. Implications of these findings and

suggestions for future research are presented in the following Discussion section.
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In the model with the belief constructs differentiated, instrumental attitudes,
experiential attitudes, and self-efficacy were also significantly associated with intentions to
prepare, with similar strength paths to the previous model (see Figure 5.2). In addition,
descriptive norms were also significantly associated with intentions to prepare in the model
where the belief measures are differentiated, while the amount of variance in intentions
explained was lower: approximately 28% based on the adjusted R? value. Differences between
the two models and implications for the structuring of belief components are discussed below.
Predicting Behaviour

To recap, three different behaviour measures were used; the same dichotomous
information-seeking measure as used in Study 2 (whether participants did or did not request
the earthquake planning guide), a single-item continuous measure using a 7-point Likert-type
scale asking participants how much preparation they have made over the past month, and
participants’ self-reports of specific preparation behaviours between Time 1 and Time 2, with
the total number of actions representing the variable value.

Requesting the earthquake-planning guide. Forty-three participants requested the
earthquake planning guide and 18 declined. Two logistic regression analyses tested whether
the Time 1 data predicted if participants requested an earthquake planning guide at Time 2.
The first test included only intentions, while the second included the two PBC factors, self-
efficacy and controllability, to examine the inconsistent direct effect of PBC on behaviour with
intention controlled for (for similar methods, see Chow & Chen, 2009 or de Vries, Dijkstra, &
Kuhlman, 1988). This method is more common (Ajzen, 2011a) and recommended by Ajzen
(2002), rather than testing for an interaction of PBC with intentions as PBC is proposed to have
a unique effect on behaviour. In contrast with Study 2, intentions to prepare alone did not
significantly predict requests for the earthquake guide, p = .83. When self-efficacy and
controllability were included in the model, intentions again did not significantly predict
behaviour, p = .90, nor did controllability, p = .96. However, self-efficacy was a significant
predictor, OR =.002, (SE =.046), p <.001, such that the odds of requesting the guide decreased
when participants had higher self-efficacy, consistent with Study 2. This finding supports the
inference in the previous study that those who see themselves as more capable of preparing for
natural hazards see less need for additional information or preparing tools such as a planning
guide.

Self-reported general preparation. Two linear regressions tested whether Time 1 data
predicted how much preparation participants reported undertaking at Time 2 since Time 1, on
a 7-point scale from “None” to “A lot” (M = 2.03, SD = 1.54). As above, the first test included
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only intentions while the second test also included self-efficacy and controllability. In the first
regression, intentions positively and significantly predicted behaviour, g = .25 (SE = .10), p <
.05, demonstrating that those participants who had stronger intentions to prepare at Time 1
reported having done more preparation at Time 2 than those who had weaker intentions.
However, when self-efficacy and controllability were included in the regression along with
intentions, no factors significantly predicted behaviour (p = .90, .93, and .49, respectively).

Given the consistent lack of association between controllability and either intentions or
behaviour in this and previous studies (with only one exception in Study 2, where
controllability was negatively associated with intentions to prepare for natural disasters), a third
regression tested only intentions and self-efficacy as predictors of behaviour’. In this
regression, self-efficacy again was not significantly associated with preparation, p = .22.
However, intentions significantly predicted preparation, g = .22 (SE = .096), p < .05. This
exploratory analysis suggests that conceptual overlap of intentions with the controllability
variable suppressed the association between intentions and behaviour.

Self-reported specific preparation. As above, two linear regressions tested whether
Time 1 data predicted the number of specific preparation actions reported by participants at
Time 2, which ranged from zero to 15 out of a possible 19 actions (M = 2.76, SD = 3.21). As
with the previous regression on the general preparation measure, intentions to prepare alone
significantly and positively predicted the number of preparation actions undertaken, f = .20
(SE =.088), p < .05. However, and again similar to the above analysis, when self-efficacy and
controllability were included in the regression along with intentions, no factors significantly
predicted behaviour, p = .96, .96, and .92, respectively. The same rationale as presented above
justified a third linear regression including only intentions and self-efficacy as predictors of
behaviour. As for the single-item measure of behaviour, self-efficacy was again non-
significant, p = .96, but intentions significantly predicted behaviour, g = .20 (SE =.090), p <
.05.
Identifying Beliefs

As the reason for including beliefs in the TPB is typically to identify precise potential
targets for interventions (Ajzen, 2006a), final regressions examined the direct association
between belief scale items and their related cognition for the three significant explanatory

components (instrumental attitudes, experiential attitudes, and self-efficacy) to identify the

" This test was not run for the behaviour of requesting an earthquake-planning guide as intentions
alone did not predict behaviour and therefore controllability could not have a suppressive effect.
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most important beliefs within each construct to target. Both instrumental attitude beliefs were
significantly associated with instrumental attitudes: the belief that preparing will result in
getting through a natural hazard event better, 5 = .38 (SE = .094), p <.001, and that preparing
is a life-saving action, g = .25 (SE =.068), p < .001. A follow-up Wald test comparing the
strength of these paths was non-significant, p = .22, suggesting that the two beliefs are
relatively equally important predictors of instrumental attitudes.

Similarly, both experiential attitude beliefs were significantly associated with
experiential attitudes: preparing can be a fun experience, g = .43 (SE =.095), p < .001, and
preparing can be a rewarding experience, £ =.31, (SE =.10), p < .01. Again, a follow-up Wald
test comparing the strength of the paths was non-significant, p = .41, suggesting that both
beliefs are relatively equally important. Only participants’ belief that they will be able to put
in the effort to prepare was significantly associated with self-efficacy, f =.34 (SE =.13), p <
.05. Participants’ belief that they will think about preparing was not significantly associated
with self-efficacy, p = .88.

Discussion
Chapter Summary

This study extended Study 2 in two main ways. First, participant recruitment used
representative sampling with postal addresses randomly selected from Wellington electoral
rolls. This method aimed to achieve a more representative sample than that used in Studies 1
and 2, which demonstrated a strong gender bias in particular. Although this demographic factor
did not significantly relate to intentions to prepare in either Study 1 or Study 2, a more
representative sample is desirable given that this research aims to inform broad, non-targeted
public education campaigns. While the method used in Study 3 did result in a balanced gender
ratio similar to the actual ratio in Wellington’s population, the mean age of participants was
considerably higher than the median population age according to Census data for Wellington
(although this is likely due to the Census including those under the age of 18). Further, minority
groups, in particular Maori, are less represented in this data in comparison to Study 1 and 2.

The second extension was the inclusion of a follow-up survey containing both objective
and self-reported behavioural measures, completed by a subsection of participants who
completed the first survey. This longitudinal method allowed for the testing of intentions to
prepare as a predictor of subsequent preparation behaviour and therefore supports that
increasing intentions to prepare will have the intended effect of increasing preparation
behaviour. Overall, the results demonstrate the expected association between intentions to

prepare and behaviour, when behaviour was measured with a continuous rather than a
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dichotomous variable (Ajzen, 2011a), although intentions did not significantly predict whether
participants requested an earthquake planning guide (the objective measure) as was found in
Study 2. This effect may not have been found in this study due to either the longer time frame
between the two measures or the smaller sample size.

Discussion of Results

Intentions. As predicted, instrumental attitudes, experiential attitudes, and self-efficacy
were significantly and positively associated with intentions to prepare for natural hazards in
both the model without the belief factor divided (as used in Study 2) and in the model with
these factors differentiated, explaining approximately 36% and 28% of the variance,
respectively. Although the latter model explained less of the variance in intentions, a fourth
factor, descriptive norms, also demonstrated a significant association with intentions.

The amount of variance explained in these two models is within the range typical for
TPB studies (e.g., Armitage & Conner, 2001), though is towards the low end of expected effect
sizes. While adjusted R? values are usually lower than non-adjusted values, it is likely that the
lower variance explained here than in most previous research is a result of using structural
equation modelling which controls for errors associated with all items, which is not the case in
the typical regression approaches used in many TPB studies. Overall, however, this study
replicates the findings of Study 2 that instrumental attitudes, experiential attitudes, and self-
efficacy meaningfully relate to intentions to prepare for natural hazards and implies that these
factors have relatively equal impacts; future research should confirm this inference with a
larger data set.

Beliefs. This study tested a further and final refinement to the TPB model by
introducing the two-factor attitudes and PBC distinction at the belief level. Across both the
model where these belief factors were not split and the model including the distinction, all
belief components were positively and significantly associated with their relevant cognition.
Differentiating instrumental and experiential attitude beliefs did not result in stronger
associations with the related direct attitude factors than did modelling general attitude beliefs.
However, both self-efficacy beliefs and control beliefs demonstrated stronger associations with
the related control factors than did general PBC beliefs. Meaningful differences between the
two models, including the number of significant paths and the R? values, suggests that further,
more rigorous testing of this theoretical distinction would be useful. Using this distinction will
help to identify which specific beliefs contribute to the development of intentions to prepare.
In relation to the primary aim of suggesting factors for a behaviour change campaign to target,

five beliefs were found to be important: the belief that preparing will (1) get the individual
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through a hazard event better, (2) is a life-saving action, (3) can be fun, (4) can be rewarding,
and (5) is an effort of which they are capable. Applications for these important, novel findings
will be presented in detail in Chapter 7 (General Discussion).

Behaviour. The primary contribution of this study to the thesis is to establish that
intentions to prepare for natural hazards statistically predict subsequent behaviour. In contrast
with the cross-sectional results of Study 2, intentions at Time 1 did not predict whether
participants requested an earthquake planning guide at Time 2. Consistent with Study 2,
however, self-efficacy did predict this behaviour in Study 3, with those scoring higher being
less likely to request the guide. This finding is unsurprising in that those who see themselves
as more capable of preparing for natural hazards would logically be less likely to gather
information on how to undertake this behaviour. The lack of association between information
seeking and intentions to prepare suggests that the behaviour of information-seeking is
perceived differently than the behaviour of actually undertaking preparation actions (Paton,
Smith, & Johnston, 2005; Paton, Johnston, Smith, & Millar, 2001).

Another explanation for the lack of association between intentions and information-
seeking is that the intention—behaviour association is less likely to be significant when the
measures used are not aligned as is the case here (Ajzen, 2011a). When behaviour was
measured as continuous, intentions to prepare positively and significantly predicted preparation
behaviour, with associations that were weak to moderate in strength. Intentions, therefore, are
important to encourage in terms of increasing preparation for natural hazards. However, the
well-documented intention—behaviour gap (Sniehotta, Scholz, & Schwarzer, 2005) suggests
that a second method for increasing behaviour specifically targeted at this problem may be
beneficial, as across all studies intentions to prepare are at a moderate level.

Several suggestions have been made within the literature to increase the translation of
intentions into behaviour, including goal setting and implementation intentions (Ajzen, 2006a;
Ajzen, 2001a; Hardeman et al., 2002; Gollwitzer, 1999; Riebl et al., 2015; Webb & Sheeran,
2006). These aligned concepts can be applied together (Hardeman et al.,, 2002) where
participants break down a particular broad task such as preparing for natural hazards into
smaller tasks (goal setting; Locke, Shaw, Saari, & Latham, 1981) and decide how, when, and
(if relevant) where they will undertake those smaller tasks (implementation intentions;
Gollwitzer, 1999). Implementation intentions are commonly used in terms of associating a
particular behaviour with an environmental cue; for example, the intention to implement “drop,

cover, and hold” when an earthquake occurs. Associating preparation behaviour with an
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earthquake, however, is likely less beneficial as once the cue (i.e., the earthquake) has occurred,
the behaviour will not be effective (i.e., reducing negative impacts of the earthquake).

Goal setting has been used to increase preparation for earthquakes by Wellington
businesses (McClure, Spittal, Fischer, & Charleson, 2015) and implementation intentions have
been used successfully to supplement the TPB in behaviour change interventions as a way of
bridging the intention—behaviour gap. For example, implementation intentions have fully
mediated the effect of intentions on physical activity in the study by Sniehotta and colleagues
(2005) and increased the effectiveness of an intervention to reduce snacking behaviour
(Karimi-Shahanjarini, Rashidian, Omidvar, & Majdzadeh, 2013).

As well as increasing behaviour, interventions using action planning (similar to
implementation intentions) can also increase self-efficacy (Williams & French, 2011). This
concept of action planning has been found to interact with coping planning (Arau’jo-Soares,
Mclintyre, & Sniehotta, 2009). Coping planning entails imagining potential future barriers to
undertaking a behaviour and, importantly, deciding on ways to deal with those barriers
(Sniehotta, 2009), which aligns closely with self-efficacy (Luszczynska, Schwarzer, Lippke, &
Mazurkiewicz, 2011). Luszczynska et al. (2011) found that planning was more effective for
participants with higher self-efficacy, suggesting that while an intervention targeting self-
efficacy should have a direct effect on behaviour, an intervention which also includes
implementation intentions and coping planning would be more effective.

Implications

Theory of Planned Behaviour. This study supports the suggestions of previous studies
that the two-factor distinction in the cognition components of the TPB should be applied to all
components: attitudes, norms, and PBC. Further, the differences between the models where
this two-factor distinction is and is not included at the belief level supports the view that this
distinction should be made, though perhaps with a more rigorous method than was
implemented in this research. Rather than being added as an amendment once the belief
measures have been developed, this distinction should be made when the belief measures are
developed. Although this research provides a set of measures which can be easily adapted to
different behaviours, different salient attitude and control beliefs for each new behaviour
should be ascertained at the outset and used to adapt the items employed here.

In addition, comparisons of the different behaviour regressions suggest that there may
be some overlap in the items for intentions and controllability, although the two variables are
only weakly correlated. Ajzen (2011a) argued that the distinction of the PBC variable into

controllability and self-efficacy may only be important for some behaviours. It is possible that
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in the context of natural hazard preparation, rather than not applying this distinction, only self-
efficacy needs to be included in the model as controllability does not appear relevant. As well
as accounting for differences between specific behaviours within a single category (e.g.,
information seeking as a preparation behaviour) it may be important to consider the different
behavioural context. People typically perceive household preparation as their responsibility
(Arlikatti, Lindell, & Prater, 2007) which may limit the impact of controllability.

Natural hazard preparation campaigns. While the concepts of outcome expectancy
and fatalism (similar to instrumental attitudes; see Study 4) are well supported as relevant to
natural hazard preparation (Johnston et al., 2013; Lindell & Perry, 2000), this study offers
specific aspects of these concepts that could be targeted. For example, it is useful to know that
communicating preparing as beneficial, without having to specify particular benefits, is likely
to be effective, and that specifically communicating that these actions can be life-saving is
likely to increase behaviour. Given that survival actions are undertaken at a higher rate than
mitigation actions (see Study 1), this latter finding suggests that emphasizing how steps such
as strengthening the foundations of a house saves the lives of its occupants (as well as reducing
damage) could be an effective way to encourage such behaviour.

In contrast with instrumental attitudes, previous research in the natural hazard field has
not tested experiential attitudes as a predictor of preparation. While several programmes locally
and internationally have aimed to make both understanding risk and preparation actions
engaging for children using games (e.g., Dreaver, 2018), little research has tested the same for
adults. Finally, despite the finding in Study 1 that “hadn’t thought about it” was the most
common reason for not undertaking 11 out of the presented 18 actions, participants’ belief that
they will think about preparing was not significantly associated with self-efficacy, whereas the
belief that they will be able to put in the necessary effort was. It is possible that participants
think about preparing generally, rather than specifically as was assessed in Study 1 and
McClure et al. (2015), and that it is lack of willingness to put in the effort that inhibits them
acting rather than not thinking about it.

Limitations

Sample size. Contrary to expectations based on previous similar research, only a
relatively small sample was obtained for this study. This difference is possibly due to the new
method used here of providing an online link for participation rather than a paper survey and a
return envelope, although no rural areas were sampled, and internet access is nearly universal
across New Zealand (InternetNZ, 2017).
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Due to this smaller than expected sample, the data collected was underpowered to test
behaviour as part of the full model. Testing the intention—behaviour association separately did
not allow for a test of the proportion of variance explained in behaviour as planned in the pre-
registration. This low response rate also increases the likelihood of a self-selection bias, as
possibly only participants who had either strongly positive or strongly negative views of
preparing were motivated to take part in the study. This bias would likely extend to the subset
of participants who also completed the Time 2 survey. Such a bias also ought to be considered
when planning any research using the same recruitment method.

Demographics. This study used postal recruitment because the electoral roll is the best
way to select a random sample from the whole population, and the only contact information
available on this roll is street addresses. The rationale for this method was to obtain a more
representative sample as those in the previous studies demonstrated sampling biases,
particularly regarding gender. The sample in Study 3 had a gender ratio accurately reflecting
the Wellington population, but the average age of participants was further than Study 1 and
Study 2 from the median age for the Wellington Region (although this median age is based on
the total population, including those under the age of 18). Further, minority ethnicity groups,
with the exception of participants who identified as Asian, were less represented than in Study
2. Some studies might deliberately aim for better representation of gender or ethnicity
distribution, in which case the difference in demographics between the two recruitment
processes would suggest how to recruit participants. However, the overall purpose of this
research is to inform a non-targeted intervention to be run in the future and the findings show
only weak effects for a small number of demographic variables. This suggests that for the
purposes of this research, online recruitment such as that used in Studies 1 and 2 produced a
higher quantity of equally, if not more, representative data for less time and financial
investment than did the postal method used in Study 3.

While Study 1 suggested that ethnicity is not associated with preparation behaviour,
given Wellington’s multicultural population it is important to identify beliefs which are
relevant to preparation across different ethnic groups, so that any intervention based on those
beliefs is likely to be at least partially effective regardless of the cultural makeup of the
audience, particularly in New Zealand. Similarly, direct experiences of natural hazard impacts
are likely to vary somewhat within the Wellington Region; for example, those who live in the
CBD and were impacted by cordons and witnesses building damage following the 2016
Kaikoura earthquake potentially recall this event differently than those living in the lower Hutt

Valley. Those residents experienced strong shaking but little damage in the earthquake, and
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the next day experienced extensive flooding due to heavy rain, similar to that which led to one
fatality in the area the year before. The consistency between the findings of Study 2 and Study
3 with their different recruitment methods strengthens the assertion that the factors identified
are likely to be broadly relevant within populations comprising people of different ethnicities
and levels and types of experience.

Strengths

Study 3 has several strengths in statistical, theoretical, and practical respects. First, the
replication of Study 2 findings in this sample with a more balanced gender ratio suggests that
impacts of this demographic bias are negligible. Second, and as noted in the Study 2 discussion,
the use of structural equation modelling to test the how the TPB cognitions explain the variance
in intentions allows for more confidence in the findings than if regression models had been
used (Ajzen, 2011a; Topa & Moriano, 2010), although this test would ideally have included
behaviour had the data been sufficiently powered.

Third, inconsistencies in how behaviour is measured, both within and across TPB
studies, likely contributes to conflicting findings. For example, the association between
intentions and behaviour has been found to be both weaker (Webb & Sheeran, 2006) and
stronger (Armitage & Conner, 2001) when the behaviour measure is self-report. Though Ajzen
(2011a) argues that the intentions and behaviour measures should be compatible within studies,
this recommendation is not applied in all TPB studies. The inclusion of three different
behaviour measures, then, presents a significant strength of this study. The lack of association
between intentions and requesting the planning guide is consistent with the claims of Ajzen
(2011a) as intentions are general and continuous while the behaviour is specific and
dichotomous, although this association was significant in Study 2. Given the much smaller
sample in this study compared to Study 2 and the longer delay between when participants
reported intentions and the time that they could request the guide (Ajzen, 2011b), it is possible
that there may be an association, but it is not strong enough to be detected after a month or with
a small sample.

Although the multi-item behaviour measure is self-report, it assesses objective actions
rather than a holistic judgment as is required in the single-item behaviour measure. Consistent
with findings from Armitage and Conner’s (2001) meta-analysis that self-report measures
demonstrate stronger associations than objective measures, intentions predicted the single-item
behaviour measure better than the multi-item behaviour measure. It is possible, however, that
this small difference in paths is due to the single-item behaviour measure being more similar

to the intentions measure (i.e., response on a 7-point scale, referring to the behaviour generally).
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While these two potential explanations cannot be tested here, the differences in associations
found in this study support the careful evaluation and future exploration of the role of behaviour
measure construction.
Finally, this study tests the full TPB model, including behaviour, all proposed subcomponents,
the level of antecedent beliefs, and the two-factor distinction at that belief level. In addition,
although the small dataset did not provide sufficient power to test this full model with all
variables included at once, this study demonstrates that it is feasible to present all necessary
items in a single study. Although only a small proportion of those invited started the survey,
the vast majority of those who started completed it. Using the full model in this way allows for
the identification of which attitudes, norms, and control perceptions are relevant to intentions
and behaviour, and goes beyond testing broad concepts such as outcome expectancy and self-
efficacy to include specific relevant beliefs which can be more easily and directly targeted in
public education campaigns. Previous research using the TPB suggests that behaviour change
interventions to target specific beliefs are more effective than interventions to target the
cognitions broadly (e.g., Ajzen, 2011a; Darker et al., 2007; Elliott & Armitage, 2009;
Hardeman et al., 2002). The findings here therefore present potential ways to increase the
effectiveness of public education campaigns and interventions to increase natural hazard
preparation.
Future Research

Specific future ways to apply the findings of this research in interventions and education
campaigns are presented more thoroughly in the General Discussion, which considers the
findings from this study in context with the findings of the other studies. The results of the key
test of this study, confirming that intentions to prepare for natural hazards do predict behaviour
but that the effect is only moderate in strength, identifies that behaviour change tools such as
goal setting and implementation intentions may be necessary to increase the translation of
intentions into behaviour (e.g., Fennis, Adriaanse, Stoebe, & Pol, 2011). These tools have
already been used to an extent in the earthquake planning guide offered in this study and Study
2, produced and distributed by the Wellington Region Emergency Management Office.

The inclusion of these concepts could be made more extensive and structured in line
with the relevant theories and findings. Another way to improve such campaigns is to pair a
planning document with evidence-informed messaging. For example, to increase uptake of
resources, agencies can convey that even those who already have some knowledge about why
and how to prepare can benefit from more information, being careful not to imply that existing

knowledge or efforts are futile. One way to do this could be to highlight novel information
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included in, or benefits of, such resources; someone might know what actions they can take to
prepare their household, but information on how to prioritize those actions, as is included in

the earthquake planning guide, could benefit them.

Conclusion

Study 3 achieved its main aims of replicating the TPB components which associate with
intentions to prepare for natural hazards identified in Study 2 and demonstrating that those
intentions predict subsequent preparation behaviour. Results of the final refinement to the TPB
model included in this study, introducing the two-factor distinctions at the belief level, support
further testing and future application of this refinement. Study 3 presents five specific,
targetable beliefs which are theoretically and statistically associated with natural hazard
preparation. The next step, to test an intervention targeting these beliefs, or to test adaptations
to an existing intervention, is beyond the scope of this thesis. However, rather than creating an
entirely new intervention, it is logical to next test whether an existing intervention impacts the
factors identified in this study and so could be adapted to increase its effectiveness. One such
intervention, the ShakeOut earthquake drill, is introduced and evaluated in the next chapter.
New Zealand’s National Emergency Management Agency worked with researchers from a
number of institutions to evaluate the success of the 2018 drill; this existing evaluation
programme provided an opportunity to test the usefulness of the TPB measures and framework
developed so far in this thesis to evaluate an intervention. Running and testing an intervention

based on the findings presented so far in thesis is left for future research.
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Introduction
Overview

Several natural hazard preparation campaigns within New Zealand as well as globally
could be assessed for their efficacy using theory-informed evaluations which would produce
evidence to improve the intervention. Doing so would help to prevent the redundancy of
designing an entirely new intervention (e.g., Joffe, Perez-Fuentes, Potts, & Rossetto, 2016) and
would leverage the existing efforts of government organizations to increase preparedness. One
such campaign is the ShakeOut earthquake drill mentioned in Chapter 1 (Perry et al., 2008).
This study will examine the effects of the 2018 ShakeOut drill carried out in New Zealand on
targeted and peripheral behaviours as well as on related cognitions and Theory of Planned
Behaviour components. While it would have preferable within this thesis to develop and test
an intervention specifically designed in line with the findings of the previous studies, such work
was infeasible given the time and resource constraints. However, coincidental work to evaluate
the 2018 ShakeOut drill, which sees high participation rates and has been repeatedly
implemented in New Zealand and overseas, provided an opportunity to test the usefulness of
the TPB measures and framework to evaluate the impacts of an earthquake preparedness
campaign with relatively little time or resource cost.

Flying objects and people falling during shaking are among the leading causes of injury
during earthquakes in New Zealand (Johnston et al., 2014), rather than the more highly
perceived risk of building collapse® (Johnson, Johnston, Ronan, & Peace, 2014). Despite this
risk, evidence such as CCTV footage from the 2011 Christchurch earthquake suggests that few
people take protective actions during shaking (Lambie et al., 2017). While this behaviour may
not reflect a lack of knowledge of the correct actions, the adoption of those actions could be
increased through practice such as behavioural drills (Ronan et al., 2008).

Fire-related injuries and deaths have decreased dramatically since the United States
adopted fire drills in schools in the 1960s (Johnson et al., 2014), leading the way for drills and

education programmes for other hazards. Such drills and education programmes focused on

8 Johnson et al.’s (2014) study tested risk perception in the United States, which has similar building
codes to New Zealand. There are many developing countries where building codes are not sufficient
to prevent widespread collapse, such as was seen in the 2010 Haiti earthquake where hundreds of
thousands of buildings collapsed. There are therefore contexts different to the one under study here in
which building collapse is an objectively high risk and a more significant cause of death and injury.
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earthquakes can lower children’s fear while also increasing risk perception (Ronan et al., 2008).
Limited evidence with other populations demonstrates the efficacy of drills to encourage
actions to reduce risk (e.g., Witvorapong, Muttarak, & Pothsiri, 2015) and improve response
knowledge (e.g., Perry, 2004), as well as potentially increase the use of protective actions by
addressing biases such as fatalism and beliefs that such actions will be beneficial (e.g., Ronan
et al., 2008).

The ShakeOut Earthquake Drill

The state of California, in an area of the United States with many active faults,
introduced the ShakeOut drill in 2008 (Perry et al., 2008). The drill included a hypothetical
earthquake scenario useful for emergency management planning to demonstrate potential
impacts as a means of increasing household preparation, and as a context for the earthquake
drill itself. This first drill involved over five million people registering to practice “drop, cover,
and hold on” as the recommended protective actions to take during earthquake shaking. The
drill is now run yearly in many areas of the United States (Adams, Karlin, Eisenmann, Blakely,
& Glik, 2017), as well as in other earthquake-prone countries such as New Zealand. The 2009
ShakeOut Drill on the West Coast of New Zealand’s South Island was the first such drill run
in a country other than the United States (Orchiston, Manuel, Coomer, Becker, & Johnston,
2013). The drill has since been run in New Zealand in 2012, 2015, 2018, and 2019. A specific
time and date are decided for each drill and at that time, several radio stations broadcast a cue
for the drill to begin. Those participating then practise “drop, cover, and hold”. The National
Emergency Management Agency also encourages the practice of other actions which should
be undertaken following a large earthquake, including family reunification at schools and
tsunami hikoi (walk) for those in coastal areas. Finally, when participants register through the
ShakeOut website (shakeout.govt.nz), they have access to information including why “drop,
cover, and hold” is encouraged and ways to get more prepared.

Despite the broad implementation of drills such as ShakeOut, empirical evaluations are
sparse (see Becker, 2009; Dufty, 2009; Johnson et al., 2014; Ramirez, Kubicek, Peek-Asa, &
Wong, 2009; Tipler, Tarrant, Johnston, & Tuffin, 2016), and tend to focus on observations of
logistic elements such as participation rates (e.g., Johnson et al., 2014; Orchiston et al., 2013).
Research in the United States reports some improvement in knowledge after the ShakeOut drill,
including correct protective actions, but highlighted that many children could not translate
those actions to situations other than the one practised in the drill, such as what to do at home
rather than the classroom in which they practised (Johnson et al., 2014). A qualitative interview

study conducted in the United States suggests that the 2008 drill had a positive impact on
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general preparedness for earthquakes (Becker, 2009). In New Zealand, studies showed that the
2009 ShakeOut drill increased the behaviour of making a household plan (Orchiston et al.,
2013) and the 2012 drill increased general preparation (Tipler et al., 2016), though again both
studies focused on children and their families.

Little research has examined cognitive factors that might be affected by participation
in the ShakeOut drill or considered adult samples. One exception is a United States study which
used a general-sample, quantitative survey to identify impacts of the ShakeOut drill on social
and cognitive factors including outcome efficacy, self-efficacy, and personal responsibility
(Adams et al., 2017). This research found that participants who also engaged in other
community or online activities aligned with the drill showed better preparedness knowledge
and self- and outcome-efficacy.

Previous work in New Zealand has demonstrated that people who participated in the
2012 or 2015 ShakeOut drill demonstrated better knowledge of the correct protective actions
to take during earthquake shaking both when inside and when outside, although knowledge of
actions to take when outside overall was low (Vinnell, Wallis, Becker, & Johnston, 2020). This
study also demonstrated that people who participated drill had undertaken more additional
preparation actions, in line with the types of actions examined in Studies 1, 2, and 3, than those
who had not participated. While the main focus of the drill is on teaching “Drop, cover, and
hold”, the National Emergency Management Agency also leverages the considerable
engagement with the drill to encourage other preparation actions. Further, the study by Vinnell
et al. (2020) tested a limited number of cognitive factors, including fatalism and optimism
biases, demonstrating some significant differences between participants and non-participants.
This study aims to replicate the findings of Vinnell et al. as well as to test a larger number of
cognitive factors using the theoretical framework of the Theory of Planned Behaviour to better
identify potential peripheral effects of the drill.

Our understanding of the impacts of the ShakeOut drill in New Zealand, and ways to
improve it, would be helped by a similar quantitative study of the general population examining
impacts on cognitions, other preparation behaviours, and actual use of the taught protective
actions (Becker, 2009). The present study therefore tests whether those who participated in the
2018 New Zealand ShakeOut drill score higher across the TPB components (intentions,
experiential attitudes, instrumental attitudes, injunctive norms, descriptive norms, self-
efficacy, and controllability), as well as general earthquake preparation, knowledge of the
protective actions “drop, cover, and hold”, and the use of those actions during actual earthquake

shaking. This study differs from the previous studies as it examines participation in the
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ShakeOut drill throughout New Zealand, rather than focusing on Wellington. While factors
such as levels of experience, cultural makeup, and exposure to previous public education
campaigns and interventions do vary across New Zealand, consistency across the findings of
Studies 2 and 3, as well as limited effects of demographic variables in existing literature,
suggest that such variations are unlikely to meaningfully impact the findings. Further, similar
to the purpose of the previous studies to identify beliefs which are broadly relevant across
contexts, it is useful to examine the ShakeOut drill at the national level at which it is run.
Hypotheses
Consistent with the literature presented above, and a previous study on which this study
is based (Vinnell et al., 2020), I made the following predictions. Compared to individuals who
did not participated in the ShakeOut drill, those who participated in the drill would:
1. Have better knowledge of the correct actions to take during an earthquake;
2. Be more likely to have used the correct actions during an actual earthquake since the time
of the drill;
3. Have undertaken more actions to prepare for earthquakes since the time of the drill;
4. Demonstrate weaker biases (i.e., lower fatalism and unrealistic optimism); and
5. Have higher scores for each of the TPB components (attitudes, norms, PBC, and intentions).
Beyond these hypotheses that focused on the impact of the drill, I also used the
opportunity to examine the TPB model. Results for both the Treatment and Control groups
were expected to align with those found previously in Study 2, with experiential attitudes,
instrumental attitudes, and self-efficacy positively associated with intentions to prepare for
earthquakes and norms and controllability either weakly or not significantly associated with
intentions. This study was pre-registered on the Open Science Framework:
https://osf.io/xwzey/

Method

Design

Study 4 used a quasi-experimental, between-groups design to examine whether people
who had participated in the 2018 New Zealand ShakeOut drill demonstrate better knowledge,
behaviour, and beliefs regarding earthquake preparation than those who did not participate.
Those who did participate are designated the Treatment group while those who did not
participate are termed the Control group.

This study was conducted 11 months after the date of the 2018 ShakeOut drill. This

allowed for the testing of long-term effects as well as the assessment of whether participants
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had undertaken protective actions in a real earthquake since the time of the drill. Such large
time delays have been used but are rare in TPB intervention evaluations (Armitage, Reid, &
Spencer, 2013). However, it is important to establish whether practising a behaviour during a
drill actually increases that behaviour in the appropriate circumstances. Given the
unpredictability of earthquakes, leaving a considerable window between the drill and the
evaluation increases the likelihood that most participants will have experienced at least one
instance of earthquake shaking.
Participants

Study 4 sampled participants from across New Zealand to align with the goals of the
National Emergency Management Agency to assess the effectiveness of the drill for the entire
country, since earthquakes pose a risk to all of New Zealand. Recruitment of participants in the
Treatment and Control groups was conducted online using distinct strategies. Participants in
the Treatment group were recruited from a registry of ShakeOut drill participants. When

registering for the drill through the ShakeOut website (https://www.civildefence.govt.New

Zealand/get-ready/new-zealand-shakeout-2019/), those registering are given the option to

provide an email address to be contacted about the drill in the future. Only email addresses
given for this purpose were used to recruit participants. Approximately 8,500 participants
provided addresses. Of those, approximately 2,000 addresses belonging to schools were
removed as a separate survey had already been sent to those participants. The remaining
addresses were then sorted into a random order and the first 5,000 were sent a recruitment email
following the process used in previous evaluations. Further, given that equal sample sizes are
desirable, inviting only 5,000 of the 6,500 registered was expected to return enough participants
so that this sample could be matched to the size of the non-drill sample. Sending invites to all
available addresses would have resulted in more data than is practically useful. As it is
important for social science research to limit the work we impose on participants (Lingler,
Schmidt, Gentry, Hu, & Terhorst, 2015), inviting those 1,500 people would have resulted in
significant time investments from participants for no research benefit.

In order to limit the potential confound that those who participate in an earthquake drill
are logically more aware of and interested in earthquakes and hazards generally than those who
do not, the Control group participants were deliberately recruited through connections to
earthquakes and hazards. Participants who provided their email addresses to participate in a
future similar study when they completed the Study 2 survey were emailed the current survey
(N = 146). Finally, the survey link was shared by a number of hazard-related organizations

through their social media channels (e.g., regional emergency management groups).
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Nine hundred and ninety-two individuals across both groups clicked on the survey link.
Of those, 162 did not proceed to participate. A further seven participants did not answer any
questions beyond Question 7 (asking if they participated in the drill). These 169 participants
were removed from the dataset. No participants indicated on the demographic questions that
they were under the age of 18. Three participants were not in New Zealand during the drill and
so were excluded from the data set and all analyses. This left 580 participants who had
undertaken the ShakeOut drill and 240 that did not, making a total sample of 820 participants.
In order to have roughly equal sample sizes for comparative analyses, a sub-sample of 240 was
randomly selected from the drill participant group to match the non-drill participant group.
Participants in these Treatment and Control groups did not significantly differ on any of the
demographic variables, so the following demographics are for the combined sampled of 480
participants.

Demographics. Across the combined sample, participants’ ages ranged from 19 to 89,
with a mean of 51.87 (SD = 15.03; 117 participants did not provide their age), higher than the
mean age in Study 1 and Study 2. This study had the same gender bias as the previous two
studies with 304 women (74.9% of those who provided their gender), 99 men (24.4%), and 3
participants who identified as gender diverse (0.7%); 74 participants did not provide their
gender. As with the previous studies in this research, the majority (76.8% of those who
responded) most strongly-identified as New Zealand European/Pakeha, with only 4.9%
identifying as Maori, 6.9% as European, 3.0% as Asian, 2.7% as North American, 0.7% as
Pasifika, 0.7% as African, and 0.2% as South/Latin American. Of the 405 participants who
reported their highest level of education, 4.0% had not completed secondary school, 173% had
a secondary school qualification, 22.7% had a polytechnic or trade certificate, 29.6% had an
undergraduate degree, 14.3% had a postgraduate degree, 11.1% had a Master’s degree, and
1.0% had a Doctorate.

Procedure

The survey was delivered online using the Qualtrics platform between September 11
and October 11", 2019. Completion took approximately 15 minutes and was entirely voluntary.
This study is part of a larger project which has been evaluated by ethics peer review through
Massey University and judged to be low risk, consistent with the procedure for ethical approval
of studies using human subjects required by that University. The full survey is presented in
Appendix 6.

Materials
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Participants were presented with several questions to identify their level of participation
in the ShakeOut drill and knowledge of correct actions to undertake during shaking both inside
and outside. In both instances, the correct action is to “drop, cover, and hold”, moving no more
than a few steps to avoid particularly dangerous hazards such as windows if inside or
powerlines if outside. These questions about what to do inside and outside during shaking were
open response so that participants could report what they believe to be the correct actions.
Information about how these data were coded is presented in the Data Treatment section below.

Further, participants reported whether they had used “drop, cover, and hold” during a
real earthquake as well as whether they had undertaken peripheral behaviours (e.g., creating an
emergency plan). Participants were also asked how often they “think about earthquake issues
and problems” in their community and how often they “talk about earthquake problems and
issues with others” in their community, to which they could respond “Once a week or more”,
“A few times a month”, “Once a month”, “Rarely”, or “Never”.

Participants then responded to a number of scale-based items to assess cognitive biases
and to measure the antecedents of intentions to prepare as defined in the TPB. The TPB
components (instrumental and experiential attitudes, injunctive and descriptive norms, self-
efficacy and controllability, and intentions) were measured using the same scales as in Study 3
except that they asked about preparing for earthquakes, rather than natural hazards, to align
with the aim of the ShakeOut drill. The belief measures were omitted to limit the length of the
survey and therefore increase completion rates. The scales used for key biases are presented
below. Finally, participants answered demographic questions including age and gender. These
questions were primarily for the purpose of ensuring there were no differences between the two
comparison groups beyond those which could feasibly have been affected by the drill.
Researchers and practitioners in the field (N = 6) were given the survey to provide any feedback
on errors in the online survey construction or ways to improve the clarity of the questions.

Fatalism. Fatalism was measured with five items using a 5-point Likert response scale.
The first item, taken from previous unpublished studies (Vinnell et al., 2020), asked
participants to indicate their agreement, between “Strongly agree” (1) and “Strongly disagree”
(5), to the statement: “Earthquakes are too destructive to bother preparing for”. Four further
items from McClure and Velluppillai (2013) used the same response scale for the following
statements: “Earthquakes are going to cause widespread loss of life and property whether we
prepare for them or not”; “If people make preparations for earthquakes they are almost certain

not to work™; “There is nothing people can do about earthquakes, so there is no point trying to
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prepare for that emergency”’; and “The way I look at it, nothing is going to help if there were
an earthquake”.

Unrealistic optimism. Unrealistic optimism was measured with six items, following
the design of Spittal, McClure, Siegert, and Walkey (2005). The first two items related to
preparation and asked: “How prepared do you think you are for a major earthquake?” and
“Think of an acquaintance (someone you know only slightly) who lives in New Zealand. How
prepared do you think they are for a major earthquake?”. Participants responded to these two
items on a 7-point Likert-type scale ranging from “Not prepared” (1) to “Very well prepared”
(7). The other four items used the same stem which reads: “If a major earthquake were to occur
in the Wellington region, how likely do you think it is that it would cause:” followed by: “harm
to you?”’; “damage to your property?”; “harm to the acquaintance you thought of when
answering the earlier question?” and “damage to the property of the acquaintance you thought
of?”. These items also used a 7-point Likert type response scale, ranging from “Very unlikely”
(1) to “Very likely” (7). Details of how these responses will be used is given in the Data
Treatment section below.

Data Treatment

Some reverse-coding was conducted to ensure that all scale values range from low,
indicating weak or negative responses, to high, indicating strong or positive responses.
Responses to the questions about actions to take during shaking were coded by the lead
researcher as correct or incorrect based on the protocol established and used in a previous study
(Vinnell et al., 2020). Level of preparation was transformed into a single score for each
participant which represents the number of reported actions out of the 31 given, in line with
the procedure used in Studies 1, 2, and 3. Data from the fatalism scale and all TPB measures
were used to calculate a mean score for each participant, provided they answered at least half
of the items in the particular scale. A mean score for unrealistic optimism was calculated by
subtracting the value given in relation to an acquaintance from that given in relation to
themselves for preparation and the opposite for harm and damage. These three values were
then averaged to calculate a mean score for each participant (Spittal et al., 2005). Missing data
for these scales ranged from 5.5% to 10.1%. SPSS Version 25 was used for chi-squared cross
tabulations and t tests. Confirmatory factor analyses and path analyses were conducted in
Mplus Version 8.1 (Muthén & Muthén, 1998-2017).
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Results
Hypothesis 1

Hypothesis 1 predicted that those who participated in the ShakeOut drill would be more
likely than those who did not participate to know the correct actions to take during earthquake
shaking both when inside and when outside. This hypothesis was tested using chi-squared cross
tabulations, comparing the ratio of correct to incorrect answers between the Treatment and
Control groups. Those in the Treatment group were more likely to give a correct answer as to
the actions to take when indoors during shaking (64.4%) than to give an incorrect answer
(35.6%). As predicted, this ratio differed significantly from the ratio of correct (42.0%) to
incorrect (58.0%) answers in the Control group, y*(1) = 24.12, p <.001, Cramer’s V = .23, p <
.001. Also as predicted, the same pattern was found for knowledge of actions to take if outside,
although correct responses were lower overall. In the Treatment group, 48.5% of participants
gave a correct answer, while 51.5% gave an incorrect answer. This ratio differed significantly
from the ratio of correct (24.7%) to incorrect (75.3%) answers in the Control group, y? (1) =
29.02, p <.001, V = .25, p < .001.

Overall, these findings demonstrate that the ShakeOut earthquake drill achieves its
main purpose of teaching what actions to take during shaking (i.e., “drop, cover, and hold”).
While there is room for improvement, more participants knew to “drop, cover, and hold”
outside during shaking than in previous evaluations of previous ShakeOut drills conducted in
New Zealand (2012 and 2015; Vinnell et al., 2020).

Hypothesis 2

While it is important for people to know the correct protective actions to take during
earthquake shaking as this is necessary for this behaviour to be performed, it is also important
to evaluate whether this knowledge translates to actual performance of the behaviour during
real earthquakes. Earthquake shaking is an unsettling experience and often strong emotions
such as fear and panic can lead to people not responding in the ways that they know they should
(Lambie et al., 2017). As with Hypothesis 1, a chi-squared cross tabulation tested whether the
use of “drop, cover, and hold” in a real earthquake differed between the Treatment and Control
groups. Participants could report using “drop, cover, and hold in all earthquakes, no
earthquakes, or some earthquakes. Those participants who had not felt an earthquake since the
time of the drill, and therefore could not either undertake or not undertake “drop, cover, and
hold”, were excluded from this analysis.

As predicted, those in the Treatment group were more likely to have employed “drop,

cover, and hold” in all earthquakes (51.1%) than to have either employed it in some quakes but
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not others (22.3%) or to have not employed it during shaking (26.6%). This ratio differed
significantly from that in the Control group, where the majority (66.4%) had not used “drop,
cover, and hold” in a real earthquake compared to 16.8% who had employed it in all or some
earthquakes they had felt, y2(2) = 37.17, p < .001, V = .30, p < .001. These results support
Hypothesis 2 and indicate that participating in the ShakeOut drill not only improves knowledge
of the correct protective actions but also that those who know these actions are more likely to
implement them during earthquakes. This translation from knowledge gained in the ShakeOut
drill to correct behaviour during actual earthquakes is critical for supporting the use of
ShakeOut and has not been established previously.

Hypothesis 3

Hypothesis 3 predicted that participants in the Treatment group would carry out more
preparation actions following the drill than the Control group. However, the number of actions
taken by those in the Treatment group (M = 1.73, SD = 2.94) and the Control group (M = 1.77,
SD = 3.45) since the time of the drill did not differ significantly, t(350) = .12, p = .908. This
non-significant finding may be explained by the fact that the Treatment group reported having
already done significantly more of the actions before the time of the drill (M = 15.51, SD =
8.35) than the Control group (M = 13.11, SD = 7.94; t(424) = 3.04, p = .002, d = 0.30).
Therefore, the fraction of actions participants took out of the actions they had not already
performed was calculated and compared, with scores ranging between 0 and 1. The average
fraction of possible actions taken did not significantly differ between the Treatment (M =.098,
SD =.16) and Control groups (M =.084, SD = .15; t(345) = .89, p = .376).

Interestingly, participants in the Treatment group reported higher levels of general
earthquake preparedness (M = 4.63, SD = 1.32) than those in the Control group (M = 3.99, SD
= 1.42; t(455) = 5.03, p <.001, d = 0.47). It is therefore possible that practising “drop, cover,
and hold” makes people feel more prepared for earthquakes, even if they have not carried out
any further preparations. This suggestion is supported by the Treatment group reporting that
the ShakeOut was more influential on their preparedness (M = 3.56, SD =.96) than those in the
Control group (M =3.12, SD = 1.10; t(338) = 4.02, p < .001, d = 0.44)°. In comparison, the two
groups gave similar mean ratings of other potential sources of influence on their preparedness

(an experienced earthquake, p = .474; an earthquake in which someone the participant knew

® This comparison includes only those participants in the Control group who knew about the
ShakeOut drill at the time of the drill occuring (n = 192).
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was involved, p = .344; and an earthquake which the participant observed in the media, p =
131).
Hypothesis 4

Hypothesis 4 predicted that those who participated in the ShakeOut drill would
demonstrate lower fatalism and unrealistic optimism biases. These biases are typically seen as
barriers to preparing (McClure, Allen, & Walkey, 2001; Spittal et al., 2005). This hypothesis
was tested using independent samples t-tests, comparing mean fatalism and unrealistic
optimism scores between the Treatment and Control groups.

The mean score for fatalism in the Treatment group (M = 4.22, SD = .54) differed
significantly from the mean score in the Control group (M = 4.06, SD = .63; t(455) = 2.89, p =
.004, d = 0.27), where a higher mean is “more positive” and indicates a weaker bias. Therefore,
and as predicted, those in the Treatment group exhibited a lower fatalism bias than those in the
Control groups. The mean score for unrealistic optimism was calculated by averaging the result
of subtracting the participants’ perception of an acquaintance’s preparedness from their own
(as optimism bias should lead to them seeing themselves as more prepared) and the result of
subtracting participants’ perceptions of their own likelihood of harm and damage from the
likelihood of harm and damage to an acquaintance. The scores for this mean could therefore
range from -7 to +7. In contrast to the fatalism finding, those in the Treatment group
demonstrated a stronger unrealistic optimism bias (M = .44, SD = .82) compared to those in the
Control group (M = .29, SD = .76; t(454) = 2.08, p < .038, d = 0.20), where higher means
indicate a stronger bias. The means for both groups suggests that overall participants had low
optimism biases, although scores differed significantly from the scale midpoint of 0 for both
those who participated in the drill, t(230) = 8.15, p < .001, d = .54, and those who did not
participate, t(224) = 5.64, p <.001, d = 0.38.

The Treatment group perceived themselves as more prepared than an acquaintance (M
=1.23, SD = 1.61) than did the Control group (M =.79, SD = 1.59; t(453) = 2.96, p = .003, d
= 0.28). The two groups did not differ significantly on harm bias, p = .48, or damage bias, p =
.76. This difference in perceived preparedness could be due to a lack of bias in the Treatment
group, as this group has participated in the ShakeOut drill which aims to prepare them for an
earthquake whereas the Control group did not. Overall, therefore, unrealistic optimism does
not seem apparent within either of the groups for harm or damage bias, and the difference in
preparedness perceptions likely reflects reality rather than a bias.
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Hypothesis 5

More importantly to the overall goal of this research, Hypothesis 5 predicted that
participants in the Treatment group would demonstrate higher (i.e., more positive) scores for
each of the TPB components (experiential and instrumental attitudes, injunctive and descriptive
perceived norms, controllability and self-efficacy, and intentions to prepare) compared to those
in the Control group. This hypothesis was tested using independent samples t-tests, comparing
mean TPB scores between the Treatment and Control groups. This hypothesis was also tested
with a more stringent analysis using structural equation modelling (SEM) to compare latent
mean scores using Mplus. To do so, measurement invariance was first established between the
two groups for each of the individual constructs (see Byrne, 2012; Gregorich, 2007; Fischer &
Karl, 2019; Milfont & Fischer, 2010; Vandenberg & Lance, 2000). First, configural invariance
was established. Configural invariance refers to whether the underlying structure of the models
vary significantly from each other. If the structures vary, then it is not appropriate to compare
them directly using a multigroup SEM. Second, metric invariance was established. Metric
invariance testing checks if the factor loadings are equivalent between the two groups; that is,
whether the relationship between the observed variables and the latent construct are similar in
direction (i.e., positive or negative) and strength between the two groups. The establishment of
metric invariance allows for the comparison of factor invariances between groups but not a
comparison of factor means. Doing so required establishing scalar invariance by testing
whether the intercepts differed between the two groups, considering not just the direction and
strength of the factor loadings but the actual response values given to the items.

Results of the configural, metric, and scalar invariance testing is presented in Table 6.1.
The chi-squared statistic was divided by the degrees of freedom to give a ratio. Following the
guidelines of Vandenberg and Lance (2000) invariance was established at each level
(configural, metric, and scalar) if the chi-squared ratio was below 3, the Comparative Fit Index
(CFI) was above .90, and the Root Mean Square Error of Approximation (RMSEA) and the
Standardized Root Mean Squared Residual (SRMR) were equal to or below .08. There were
three instances when model fit was deemed poor or marginal (i.e., poor fit according to at least
two of three indicators or very poor fit according to one indicator and where the Mplus program
could suggest a modification to improve model fit): metric invariance in experiential attitudes,
configural invariance in controllability, and configural invariance in intentions. Two items
within each of these scales were allowed to correlate with each other based on the modification

indices (see Table 6.1 for details). Overall, both groups demonstrated equivalent structures,
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factor loadings, and responding patterns, supporting the appropriateness of comparing latent
means (Vandenberg & Lance, 2000).
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Table 6.1
Results of measurement invariance testing between the Treatment and Control conditions.

Cognition Factor Invariance P df  pvalue Ratio CFlI RMSEA SRMR

Attitudes  Instrumental Configural 7.73 4 102 1.93 974 .065 .023

Metric 8.80 7 287 1.26 .988 .034 .091

Scalar 12.03 10 283 1.20 .986 .030 .098

Experiential Configural 27.23 8 .001 3.40 909 104 .072

Item4 with1  Control group 14.81 7 .039 2.16 .963 071 .057

Metric 15.30 6 .018 2.55 .956 .084 .056

Scalar 24.84 9 .003 2.76 925 .089 .064

Norms Injunctive Configural 2.85 4 .583 0.71 1.00 .000 .009

Metric 3.64 7 .820 0.52 1.00 .000 .031

Scalar 11.07 10 352 1.11 1.00 .022 .051

Descriptive Configural 8.77 4 .067 2.19 991 .073 .014

Metric 11.86 7 105 1.69 991 .056 .035

Scalar 14.97 10 133 1.50 991 .047 .040

PBC Self-efficacy  Configural 9.28 4 .055 2.32 971 .078 .030

Metric 12.95 7 073 1.85 967 .062 .057

Scalar 18.85 10 042 1.89 951 .064 .056

Controllability Configural 16.29 4 .003 4.07 .922 119 .046

Item 3with2  Control group 2.66 3 447 0.89 1.00 .000 .020

Metric 16.17 6 013 2.70 935 .088 .081

Scalar 23.69 9 .005 2.63 .906 .086 110

Intentions Configural 13.90 4 .008 3.48 974 .106 .020

Item 3with2  Treatment group 4.94 2 .085 2.47 .992 .081 011

Metric 9.44 5 .093 1.89 .988 .063 .064

Scalar 14.59 8 .068 1.82 .982 .061 .052
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Differences in mean scores for TPB components between those who did (“Treatment”) and those who did not (“Control”) participate in the

ShakeOut earthquake drill.
Treatment Control

Cognition  Factor Mean SD Mean SD Difference between means Latent means comparison

Attitude Experiential 4.44 1.04 4.14 97 t(434) =3.12, p =.002,d = .30 31 (.13), p=.022
Instrumental 6.61 a7 6.40 92 t(411.29) = 2.69, p = .008, d = .27 24 (.11), p=.032

Norms Injunctive 5.52 1.19 5.20 1.20 t(441) = 2.86, p = .004, d = .27 .32 (.11), p=.003
Descriptive 4.54 1.38 3.99 1.27 t(440.65) = 4.34, p<.001,d = .41 40 (.10), p<.001

PBC Self-efficacy 5.87 .86 5.48 1.05 t(435) =4.28,p<.001,d = .41 49 (.14), p<.001
Controllability 6.15 .87 5.96 1.01 t(434) =2.11, p=.036,d = .20 .25 (.14), p =.084

Intentions 5.75 1.23 5.29 1.27 t(443) =3.93,p<.001,d = .37 42 (.11), p<.001
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The results of the mean comparisons are presented together in Table 6.2. The latent
mean comparisons largely agreed with the independent samples t-tests: the Treatment group
demonstrated higher instrumental attitudes, experiential attitudes, injunctive norms, descriptive
norms, self-efficacy, and intentions to prepare than the Control group. This finding implies that
those who participated in the ShakeOut drill have more positive attitudes, perceptions of norms,
perceptions of control, and intentions to prepare than those who did not participate in the
ShakeOut drill. However, the comparison for controllability was non-significant. This suggests
that perceptions of control over preparing is not a factor in why people do or do not participate
in the drill.

Hypothesis 5 is therefore largely supported. The finding of measurement invariance
across the two groups for the TPB variables suggests that the differences in means are not a
result of overarching differences in the pattern of responding, rather that the groups hold
different attitudes and perceptions and that this distinction is likely due to participation in the
ShakeOut drill. Alternatives to this explanation, including the potential confound of self-
selection bias, is elaborated in the Discussion section.

Exploratory Analyses

Several analyses were planned to test for effects which are logical or informative, but
for which not enough research currently exists to make predictions. This included comparing
TPB models between the Treatment and Control groups, which was planned as a multi-group
SEM. However, fewer participants than anticipated completed the survey (particularly those
who had not participated in the drill), meaning that the samples are not large enough for full
multi-group SEM, including all observed variables, which requires considerable power
(Breitsohl, 2018). Therefore, the latent means calculated for the comparisons above were saved
in Mplus and entered as observed variables for each of the TPB factors, as doing so reduced
the issue of limited power for multi-group SEM and invariance findings provided evidence of
the psychometric properties of the scales for both groups. Unlike Study 2, because the items
used for the Treatment and Control groups were identical, full measurement invariance was
established (see above). The models for the two groups could therefore be compared
statistically, as described below, rather than visually as was necessary in Study 2.

Multi-group SEM. The structure of the paths between the TPB cognition components
and intentions to prepare was compared between the Treatment and Control groups. At the first
step, the paths in each group were allowed to vary freely to establish a baseline. With variance
freely estimated, the model fit the data well, x? (12) = 134.35, p < .001, RMSEA = .00, CFI =
1.00, SRMR =.00. At the second step, paths were fixed across both the Control and Treatment
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groups to test whether the TPB variables explain intentions to prepare in the same way in both
groups. This constrained model had good fit to the data, 2 (6) = 7.27, p = .30, RMSEA = .031,
[.00 - .098], p = .60, CFI = .99, SRMR = .038. However, the change in CFI of -.01 is at the
recommended threshold for rejecting the assumption of invariance between the two models
(Cheung & Lau, 2011; Putnick & Bornstein, 2016), while the change in both RMSEA and
SRMR surpass the threshold for change of -.015 (Putnick & Bornstein, 2016). While each of
these different fit statistics have different sensitivities (Fischer & Karl, 2019), changes across
all three demonstrating significant loss of fit suggests that the models for the two groups should
not be assumed to be the equivalent. Therefore, the estimated paths for the Treatment group
and the Control group are presented below (Table 6.3) using the results from the unconstrained

model, when neither were fixed.

Table 6.3

Results of structural equation modelling of associations between TPB components and
intention for those who did (“Treatment”) and those who did not (“Control”) participate in
the ShakeOut earthquake drill.

Treatment Control
Cognition Factor S SE Cl p S SE Cl p
Attitude  Instrumental .18 093 .002 .366 047 40 067 .267 .529 .00
Experiential 045 072 -096 .186 53 A1 056 .002 .222 .043
Norms Injunctive .28 092  .095 455 .003 .20 071 .056 .334 .006
Descriptive A1 070 -.023 .251 .10 050 .064 -.075 .175 .44
PBC Self-efficacy 12 075 -.028 .266 A1 22 096 .034 .410 .020
Controllability .11 .088 -.067 .279 .23 -065 .083 -.228 .098 .44
Model R? 33 .067 .00 43 .060 .00

Note. SE = Standard error. Cl = Confidence interval. Left column is low end and right column
is high end of the 95% ClI.
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Both models significantly explained variance in intentions, p <.001. The model for the
Treatment group explained approximately 31% of the variance in intentions, based on the
adjusted R? value, while the model for the Treatment group explained 41% of the variance.
Further, several paths within the models differed in terms of their significance; namely, the
paths between experiential attitudes and self-efficacy and intentions were significant in the
Control group but not significant in the Treatment group. Further, the estimate for the path
between instrumental attitudes and intentions appears stronger in the Control group than the
Treatment group, while the injunctive norm path appears weaker. To explore these differences,
Wald tests compared a path in one model to its equivalent in the other model. Despite the
apparent differences, none of the Wald tests were significant (p values ranged from .12 to .66),
suggesting that overall intentions to prepare are explained similarly between those in the
Treatment group and the Control group. It could be that each of the differences between
individual paths in each model are too small to reach statistical significance in the Wald tests
but that the overall models are different when considering all of those small path differences.
A further possibility is that the sample size is too small for the Wald test to be accurate (Ohtani,
1984; von Davier, 2003). These findings therefore suggest that there may be differences in how
the TPB components explain the intentions to prepare of those who have and those who have
not participated in the ShakeOut drill but that further research to establish the existence and
clarify the importance of any differences is advisable. Regardless, the findings provide
additional support for the usefulness of the TPB in explaining intentions to carry out household
preparation for earthquakes.

Critical awareness, information seeking, and correlation between fatalism and
instrumental attitudes. The frequency with which participants report that they think and talk
about earthquake problems and issues within their community was also compared between
groups. These items approximate measures of critical awareness (Paton, Anderson, Becker, &
Peterson, 2015) and were correlated significantly and positively with a strong effect, r = .645,
p < .001%°, so were averaged to create a single critical awareness mean score. This mean was
then compared between the two groups using an independent samples t-test. In this test, a lower
mean indicates higher critical awareness. Those in the Treatment group showed significantly
more critical awareness (M = 3.12, SD =.92) than those in the Control group (M = 3.39, SD =
.99; t(465) = 3.08, p =.002, d = .29), indicating that those who participated in the ShakeOut

10 This correlation is for the combined sample; the correlation for the Treatment group, r = .63, p <
.001, did not significantly differ from the correlation for the Control group, r = .65, p<.001,z =.37,p
=71
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drill thought and talked about earthquake problems faced by their community more than those
who did not participate in the ShakeOut drill.

Participants were also asked if they had sought information about earthquakes or
preparing for emergencies since the ShakeOut drill. While the key aim of the drill is to teach
the “drop, cover, and hold” action, effort is also made to encourage participants to increase
their awareness and knowledge of their natural hazard risks and what they can do in response
to those risks. A chi-squared cross tabulation demonstrated that the ratio of participants in the
Treatment group who had sought information (63.8%) compared to those who had not (36.2%)
significantly differed from the ratio of participants in the Control group who had (36.8%) and
had not (63.2%) sought information, »? (1) = 33.76, p < .001.

Finally, fatalism scores were correlated with instrumental attitudes. Instrumental
attitudes are not typically studied in the disaster field but are closely approximated by outcome
expectancy and response-efficacy which are used interchangeably in the field (Becker et al.,
2015; Johnston et al., 2013). Similarly, these concepts of outcome expectancy and response-
efficacy have been equated with fatalism (Becker et al., 2015; Johnston et al., 2013). Fatalism
is an important and often-studied predictor of lack of preparation actions (e.g., McClure et al.,
2001; Paton, Kershoult, & Skinner, 2017), so evidence of strong overlap with instrumental
attitudes would provide further support for the application of the TPB to natural hazard
research. These two concepts are significantly and positively correlated in this study, and the
strength of the association is moderate, r = .375, p <.001*. This finding suggests that there is
some similarity in the latent constructs being measured here by the instrumental attitudes and
the fatalism scales, but that there is sufficient difference between the two constructs for them
to continue to be considered separately. It is possible that this lack of overlap in these constructs
is because questions measuring fatalism are more targeted towards the nature of the hazard
(e.g., “Earthquakes are too destructive to bother preparing for”) whereas the questions
measuring instrumental attitudes directly refers to a behaviour (preparing; e.g., “I think that
preparing for earthquakes is useless/useful”).

Discussion

One of the leading causes of injury from earthquakes (in countries with strong building

codes such as New Zealand) is people being struck by falling objects or being thrown off their

feet (Johnston et al., 2014). Teaching simple protective actions to take during earthquake

11 This correlation is for the combined sample; the correlation for the Treatment group, r = .36, p <
.001, did not significantly differ from the correlation for the Control group, r = .37, p<.001,z=.12, p
= .91
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shaking can therefore reduce the number of injuries caused by earthquakes (Johnston et al.,
2014). Several authors have called for better evaluation of hazard education campaigns (e.g.,
Becker, 2009; Dufty, 2009) including earthquake and tsunami drills (e.g., Johnston et al.,
2016). This study provides evidence that the ShakeOut drill has positive effects for both its
primary goal of teaching protective actions to take during shaking and its secondary goal of
improving preparation-related thoughts and biases. However, this evaluation did not find that
the 2018 ShakeOut drill increased participants subsequent preparedness beyond the use of the
“drop, cover, and hold” action. This section briefly summarizes the main results of Study 4,
discusses implications for these findings for both future ShakeOut drills as well as other public
education campaigns, and then discusses several important limitations of this study. Little
research has evaluated the ShakeOut drill to this extent, increasing the importance and
usefulness of the present findings.
Summary of Results

Hypotheses 1 and 2, relating to the primary goal of the ShakeOut drill, were both
supported. Those who participated in the drill were more likely than those who did not to know
the correct protective actions to take during shaking both inside and outside and to have used
those protective actions during real earthquake shaking. Even in the Treatment group, however,
just under half of the participants knew what to do if they are outside during earthquake
shaking. This finding shows that the drill is effective but could be improved

One key reason for the long delay between the drill and the evaluation survey was to
increase the feasibility of the latter analysis. While teaching “drop, cover, and hold” is the
primary goal of ShakeOut, it is crucial to know whether the way in which the drill teaches these
actions is effective at increasing actual use rather than assuming that it does so (Johnston et al.,
2011). Because earthquakes are unpredictable, leaving a larger window of time greatly
increases the likelihood that participants will have experienced shaking in which to use “drop,
cover, and hold”, allowing for the crucial comparison of the proportion of people who have
employed these actions between the Treatment and Control groups. The evidence found here
supporting the assumption that the drill does increase the use of “drop, cover, and hold” in
earthquakes is crucial for justifying the continued use of the drill; this benefit therefore
outweighs the cost of using such a long delay, which is discussed in the following limitations
section. Future studies could evaluate impacts closer to the time of drill, potentially as well as
at a later time such as the one used here to provide further support for long term effects.

Hypothesis 3 concerning differences in preparation actions between the two groups was

not supported. While participants in the Treatment group self-reported higher general
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preparedness than did the Control group, when asked about specific actions taken since the
time of the drill there was no difference between the two groups, even when accounting for the
number of past actions. Importantly, the number of actions already taken by participants before
the time of the drill differed significantly between the Treatment and Control group. This
difference suggests that people who are more prepared might also be more willing to engage
in the ShakeOut drill, leading to a possible self-selection bias. The implications of this bias,
and ways to limit it in future, are discussed in the following limitations section.

Although not formalized as hypotheses, other specific behaviour-related variables were
measured separately and compared between groups. Those who had participated in the drill
reported higher critical awareness than those in the Control group, indicating that they more
frequently think about the challenges posed by earthquakes and talk about those challenges
with their community. Further, those who had participated in the drill were more likely to have
sought extra information about preparing for earthquakes than those who did not participate in
the drill. This finding suggests that even if the drill does not motivate extra preparation actions,
it might encourage participants to seek out information on the risks they face and what they
can do in response to those risks. Both risk awareness and knowledge of preparation behaviours
are necessary for preparation to occur (e.g., Ballantyne, Paton, Johnston, Kozuch, & Daly,
2000), so this finding about information seeking suggests another benefit of the ShakeOut drill.

Hypothesis 4, concerning impacts of participating in the ShakeOut drill on cognitive
biases, was partly supported. Participants in the Treatment group demonstrated weaker fatalism
biases than did those in the Control group, suggesting that participating in an earthquake drill
might make preparing for earthquakes seem more feasible. Those who had participated in the
ShakeOut drill demonstrated higher unrealistic optimism than those who had not participated,
although this was driven by participants feeling they were more prepared than an average
acquaintance. This difference likely does not reflect a bias, however, as learning “drop, cover,
and hold” is an important step to increase preparedness so those who have learned and practised
these actions (i.e., the Treatment group) might be expected to feel more prepared than those
who have not learned and practised these actions (i.e., the Control group).

Finally, and more importantly for the theoretical goals of this research, Hypothesis 5
concerning differences in mean scores on the TPB components was also largely supported. The
Treatment group scored higher on six out of seven of the measured components of the TPB:
experiential and instrumental attitudes, injunctive and descriptive perceived social norms, self-
efficacy, and intentions to prepare. These findings show that those who participated in the

ShakeOut drill see preparing for earthquakes as a more positive experience and more
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beneficial, that others similar to them approve of preparing and have prepared, and that they
are more capable of preparing than those who did not participate in the drill. Because the study
did not include random assignment, it is not possible to conclude based on the data if these
differences are due to impacts of the drill itself or differences in the type of people who do
versus do not participate, although the establishment of measurement invariance between the
two groups provides support for the suggestion that the differences reflect impacts of the drill
rather than group differences. Future research could test changes in TPB components as a result
of participating in the drill using either a pre-test post-test design or random assignment (or,
ideally, both).

As well as suggesting that participating in the ShakeOut drill can improve several
important cognitive factors relating to preparation behaviour, these findings show the
usefulness of the TPB as a tool to evaluate the effects of a behaviour change intervention.
Further, there were several differences in which of the TPB components were associated with
intentions between the two groups, and a larger amount of variance was explained in the model
for the Control group, which included more significant associations. However, the two models
imply that targeting instrumental attitudes and injunctive norms is most appropriate as these
were the only two components which significantly associated with intentions to prepare for
both the Treatment and Control groups. Targeting these two factors could help to increase
people’s intentions to prepare which is likely in turn increase their actual preparation. Of these
two (instrumental attitudes and injunctive norms), injunctive norms present a better target as
the lower mean score offers more opportunity for such norms to increase (McKenzie-Mohr,
2011).

Implications and Applications

While the ShakeOut earthquake drill has been evaluated before, both internationally
and within New Zealand (e.g., Johnson et al., 2014; Johnston et al., 2011; Orchiston et al.,
2013), these evaluations tend to focus on logistics of running the drill such as how many people
participate. Some of these studies have also evaluated whether earthquake drills increase
knowledge of protective actions (Johnson et al., 2014), along with other important factors such
as response capacity and negative emotional responses (Johnston et al., 2011). While some of
these previous studies show that earthquake drills increase preparation actions, these typically
assume that participants who are observed to undertake the correct behaviour during the drill
have correct knowledge and understanding of those behaviours (Johnson et al., 2014). Further,
many previous studies focus on the drill in schools which can target parents and households

through children’s homework (Dufty, 2009; Tipler et al., 2016) or individual communities
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(Witvorapong et al., 2015). The current findings demonstrate that the New Zealand ShakeOut
drill could be made more effective at encouraging other earthquake and tsunami preparation
actions among the general public.

The positive findings regarding differences in biases as well as TPB factors show ways
in which the drill could be improved to increase both its impact on these factors and on
preparation behaviour. For example, the finding that perceived injunctive norms are positively
associated with intentions to prepare for earthquakes suggests that messaging could be included
to emphasize that preparation is approved of within New Zealand. Already, the ShakeOut
campaign has used several high-profile figures as support, including film-makers Sir Peter
Jackson and Sir Richard Taylor and Prime Minister Jacinda Ardern. A simple yet potentially
effective change would be to ask these influential figures to also “endorse” preparing for
earthquakes and tsunami.

This study supports the capability of the TPB to inform a public education campaign.
Different factors were found to associate with intentions than were found in the previous
studies in this thesis, showing that the theory can identify specific factors which are more
relevant in different behaviour contexts. Given that public education campaigns and behaviour
change interventions typically have logistic restrictions around time, effort, and cost,
identifying one or two factors around which to tailor the intervention provides a similar benefit
to identifying multiple factors as it is likely that only one or two would be selected for targeting
anyway (McKenzie-Mohr, 2011). Further, the similarity in which TPB factors were associated
with intentions to prepare, particularly in the control group, to the findings of Study 2 and Study
3 suggests that the findings in the earlier studies, among residents of the Wellington Region
and referring to natural hazards, are generalizable to New Zealand more broadly and different
target hazards. This similarity provides further support that the factors identified in this thesis
as relevant to preparation are likely to be relevant in other, similar contexts internationally (e.qg.,
countries with similar placement on cultural dimensions such as individualism and where the
importance of factors such as self-efficacy have already been established).

Limitations and Future Directions

Notwithstanding the novel contributions of this study, there are limitations worth
noting. First, there are several instances where participants’ responses may be skewed by self-
serving biases where they respond to questions in such a way as to make themselves appear
“better” to the researcher (Fisher, 1993). For example, it is possible that some participants
reported that they used “drop, cover, and hold” in a real earthquake when they in fact did not

because believe the researcher will judge them less favourably. There is, however, little reason
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to expect that this bias would affect the groups differently, so comparisons are still meaningful.
Further, although self-reports of behaviour are limited in this way, they are often the most
feasible, if not the only possible, way to measure behaviour. Given the unpredictability of
earthquakes, it would be impossible to observe participants’ actual behaviour during real
shaking even if resources were available for such intensive data collection. Previous research
has used CCTV footage (e.g., Lambie et al., 2017), but this does not easily allow for
establishing whether the individuals in the footage had participated in the drill. Self-reports are
therefore commonly used; their inherent limitations are acknowledged but not considered as
sufficient to undermine the findings.

Second, a delay of approximately 11 months between the drill and the evaluation survey
creates the possibility that participants will not accurately recall behaviours such as the actions
that they had done before the drill. The finding of significant differences between those who
did and did not participate in the drill suggests that the positive effects of participation persist
for a relatively long time. The ShakeOut drill is currently conducted yearly in New Zealand;
the results found here suggest that running the drill every year does have benefits for those who
participate which last for the entire time between drills. However, it is possible that knowledge
of correct actions was higher shortly after the drill and had decreased by the time of this
evaluation. Future research could test effects over a shorter time as well as at a similar delay
of approximately a year to identify whether the impacts of the drill lessen over time and
therefore whether the drill should be run more frequently.

Further, as mentioned above, such a delay is necessary for perhaps the most important
test within this evaluation. The drill assumes that those who know and practise “drop, cover,
and hold” in a non-earthquake situation will employ these actions during an actual earthquake.
Support for this assumption as found here, therefore, is crucial for supporting the continued
running of the ShakeOut drill. More research around understanding whether people are able to
use protective actions in situations other than the one in which they practised them is important
to identify whether the drill needs to be changed to include more information on the “why” of
the actions so that people can alter them if necessary to fit their situation (Johnston et al., 2016).

Finally, and perhaps most critically, the possibility of an overall self-selection bias
cannot be ignored. It is possible that the differences in biases and TPB factors could be because
those who participated in the ShakeOut drill participated because they hold different beliefs,
attitudes, perceptions of norms, and perceptions of self-efficacy. Evidence for this self-
selection bias is demonstrated in the higher number of preparation actions done before the time

of the drill by those in the Treatment group compared to the Control group. However, although
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this difference is statistically significant, it is not large. Further, the participants did not differ
on any demographic factors which can be associated with earthquake-related beliefs and
behaviour such as age and gender (e.g., Becker et al., 2015).

Although random assignment is uncommon in natural hazard behaviour intervention
studies (Bradley, McFarland, & Clarke, 2014 found only one out of 27 studies), steps were
taken to reduce the possibility of self-selection. Those participants who were recruited through
social media were targeted via groups related to earthquake communication or emergency
management, so that anyone who found the link via those channels did so because they were
following those groups and therefore are already engaged with earthquake and hazard
preparedness. Regardless, the majority of the Control group came from the 5,000 people who
were invited to participate because they had registered on the ShakeOut website as intending
to participate (80% of the Control group knew about the drill at the time it occurred, and 70%
had registered to participate). Given this sampling strategy there should be few, if any,
confounding differences between the samples that existed prior to their participation.

Assuming that there were existing differences which led to the significant findings
above, however, leads to similar conclusions about ways to improve the drill. Those who
registered but did not participate would have had to engage with the campaign to some extent,
so they received similar information as did those who participated. Assuming all else is the
same, and that the findings above do not represent effects of the drill, those findings would
then imply that those who have weaker biases and more positive attitudes, norm perceptions,
self-efficacy perceptions, and intentions to prepare were more likely to continue to proceed to
participate in the drill. Targeting these factors in the communication before the drill could
therefore increase the number of people who participate, particularly from among those
registered but also within the public who have not registered. Interpreting the results in this
way, assuming that the group differences are a result of self-selection bias, therefore leads to
similar implications for changes to the ShakeOut campaign.

Further, this evaluation was undertaken as part of a wider and ongoing collaboration
with the National Emergency Management Agency to evaluate the New Zealand ShakeOut
drill. This survey was based on surveys from 2012 and 2015 and was required to follow the
methodology used previously as closely as possible, which included the recruitment strategy
and the delay between drill and evaluation. Alternatives, such as random representative
sampling and pre- and post-test designs were beyond what was possible with the time and
resources available within the project and would have been difficult to justify without

preliminary evidence that such methods would reveal useful information. The above findings
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provide that preliminary evidence and demonstrate that more rigorous methodologies would
be valuable to more clearly and confidently understand the effects of the ShakeOut drill. This
improvement to the survey strategy is a key direction for future evaluations of the ShakeOut
drill as well as for other evaluations of public education campaigns.
Conclusion

This study demonstrates that those who participated in the ShakeOut drill had more
correct knowledge of protective actions and were more likely to have taken those actions in a
real earthquake than those who had not participated in the drill. Further, and more importantly
for this thesis, ShakeOut participants scored higher across all TPB components (except
controllability), showing more positive attitudes, perceptions of norms, self-efficacy, and
intentions to prepare than those who did not participate in the drill. There are limitations in the
methodology of the study, but these findings support the continued running of the ShakeOut
drill both in New Zealand and internationally while also identifying ways in which the drill can
improved. Further, this study supports the application of the TPB as a tool to evaluate the

impacts of interventions aiming to change behaviour relating to natural hazards
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Chapter 7: General Discussion

Chapter Overview

This chapter presents a summary and discussion of the research presented in this thesis.
First, | summarize the context and aims of the research as well as the rationale, method,
findings, and implications of each study. Second, | discuss implications of this research for the
Theory of Planned Behaviour, both within and beyond the natural hazard context. Finally, 1
present potential applications of the key findings for interventions to increase preparation for

natural hazards.

Thesis Overview

Context. The impacts of disasters, already affecting tens of millions of people and
costing half a trillion dollars each year (Wallemacq & House, 2018), are steadily rising as
climate change increases the frequency and severity of weather-related events (Tippett, 2018)
and population growth leads to more people exposed to natural hazards (Paton & Buergelt,
2019). New Zealand is at risk from several types of natural hazards including earthquakes,
tsunami, volcanic eruption, and high impact weather (Khan, Crozier, & Kennedy, 2012). Even
with these risks, however, most New Zealanders are not as prepared as they could or should be
(Colmar-Brunton, 2018; Johnston et al., 2013), as is the case in several comparable
international contexts (e.g., the United States: Bourque, 2013; Australia: Paton, 2019). Despite
findings that every US$1 of investment in resilience to such natural hazards has a return of up
to US$4 following an impactful event, most investment and research worldwide is focused on
response and recovery, rather than reducing the risk from these hazards and increasing people’s
ability to cope with their impacts (Kellet & Caravani, 2013).

Preparation for natural hazards takes many forms and can be conducted at many levels.
At the national level, the New Zealand government has recently toughened legislation which
requires the strengthening of earthquake-prone buildings (Building (Earthquake-prone
Buildings) Amendment Bill, 2013). At the regional level, the Wellington City Council is
investing millions of dollars to increase the ability of key infrastructure networks such as water
and electricity to withstand the impacts of a large earthquake (Wellington City Council, 2017).
Another important way to ensure individuals survive the initial impacts and reduce resulting
disruption is to encourage preparation actions at the household level. Actions such as storing

water and checking house foundations have long been recommended by organizations
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including New Zealand’s National Emergency Management Agency, yet preparedness is
increasing only slowly, if at all (Bourque, 2013; Johnston et al., 2013). Social science has
examined the problem of why people do not prepare for such events for decades, both locally
(Johnston et al., 2020), nationally (Becker, Paton, & Johnston, 2015) and internationally
(Lindell & Perry, 2000; Solberg, Rossetto, & Joffe, 2010). This thesis contributed novel
information to the growing literature by identifying psychological constructs which influence
the likelihood of people preparing for natural hazards and specific beliefs which lead to those
constructs.

Aims. This thesis had two main aims. First, it aimed to identify the thoughts and beliefs
which people hold about preparing for natural hazards that predict their behaviour. This
information can then be used to design and improve public education campaigns with the
purpose of encouraging preparation for natural hazards at the individual level. This aim
included identifying new factors not established in the literature as well as identifying relevant
beliefs at a more specific level than in most studies.

Second, this research tested statistical and methodological refinements to the central
theoretical framework that was tested: the Theory of Planned Behaviour (TPB: Ajzen &
Madden, 1986). Since the development of this theory, several inconsistencies in how it is
applied, measured, and analysed have emerged in the literature. This thesis addressed many of
the more widely demonstrated and discussed inconsistencies, including the number of items
used and the construction of measures (Armitage & Conner, 2001), the inclusion of subfactors
within the key predictors of attitudes (Darker, French, Longdon, Morris, & Eves, 2007), norms
(White et al., 2009) and behavioural control (Ajzen, 2002), the inclusion of indirect belief
measures (Hardeman et al., 2002), and the compatibility of measures of intentions and
behaviour (Ajzen, 2011a). As well as being one of the few applications of the TPB to natural
hazard preparation and providing important insights for how the TPB is applied moving
forward, the tests of this theory provide an empirical framework for evaluating the impacts of
campaigns to increase preparation for natural hazards.

Attitudes. The first factor of the TPB theorized to explain behavioural intentions
considers attitudes about the behaviour. Much past research in the natural hazard domain has
explored attitudes about the risk when understanding motivations to prepare (e.g., risk
perception); however, it is also important to consider attitudes about the behaviour of preparing,
which is the intent of the attitudes component in the TPB (Lindell, Arlikatti, & Prater, 2009).
As with most of the TPB literature (Darker, French, Longdon, Morris, & Eves, 2007), natural

hazard research which does consider attitudes about behaviour tend to focus on instrumental
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attitudes (i.e., whether the behaviour will have the intended, positive outcome, also termed
outcome expectancy and response-efficacy in the hazard literature; Becker et al., 2015;
Bourque et al., 2012; Lindell & Perry, 2000; Paton, 2019), neglecting experiential attitudes
(i.e., whether the experience of carrying out the behaviour will be positive or negative). This
focus on instrumental attitudes in previous research might reflect perceptions that these
attitudes are more straightforward to shift than experiential attitudes. It is also possible that the
existing bias towards exploring beliefs about the risk, rather than beliefs about the behaviour
of preparing, has contributed to a focus on instrumental attitudes; while these do relate to
perceptions of the behaviour, they pair logically with communications of potential impacts.
That is, moving from communicating that a hazard might lead to certain outcomes to including
information about how preparation will reduce those outcomes might be seen as a more natural
progression than moving to include information about how preparing can be a positive
experience.

Social norms. Social norms refer to guides around behaviour shared by a social group,
which are not formalized as laws and are more context-dependent than traditions (Rimal &
Lapinski, 2015). There are two key dimensions to social norms; the first is the level at which
they exist. Collective or actual norms refer to the objective existence of norms within a social
group, whereas perceived norms refer to the perceptions that individual members of that social
group have of the collective norms. These perceptions can be inaccurate, such that
communicating collective norms are useful for changing behaviour in situations where
collective norms are positive, whereas understanding perceived norms is useful for predicting
behaviour. As such, this thesis focused on assessing perceptions of norms in line with TPB
literature.

The second dimension of social norms to consider is the type of information to which
they relate; descriptive norms refer to the prevalence of a behaviour within a social group,
whereas injunctive norms refer to the approval of a behaviour (Rimal & Lapinski, 2015). The
original conceptualization of the TPB included subjective norms, which refer to general
perceptions of pressure from other members of a social group to act in a certain way. Subjective
norms have been implicitly and explicitly equated with injunctive norms for decades (e.qg.,
Ajzen, 2002; White et al., 2009). The injunctive/descriptive distinction has been clearly
advocated for in the norms literature generally (e.g., Cialdini, Reno, & Kallgren, 1990; Park &
Smith, 2007; Vinnell et al., 2018); similar support for this distinction exists in the TPB
literature (e.g., Ajzen, 2002; Ajzen, 2007), although is inconsistently advocated (e.g., Ajzen,
2013) and infrequently applied (e.g., Elliott & Armitage, 2009; Farrow, Grolleau, & Ibanez,
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2017; White et al., 2009). Given that descriptive and injunctive norms have been shown to
target different motivational mechanisms (Hamann, Reese, Seewald, & Loeschinger, 2015),
the lack of use of this distinction has likely contributed to the weak and inconsistent findings
for the norms component of the TPB.

Perceived behavioural control. The final factor theorized in the TPB to explain
intentions is perceived behavioural control; as with attitudes and norms, this component has
two proposed subcomponents, although the distinction here is the least developed of the two-
factor distinctions within the theory. Firstly, self-efficacy refers to an individual’s perceptions
of their own capability to carry out a behaviour, considering factors such as difficulty, to form
an opinion about whether they could engage in the behaviour. In contrast, controllability refers
to an individual’s perception of the behaviour as being volitional; that is, whether they can
choose to engage, or not, in the behaviour. The distinction in the PBC component is the least
clear of the TPB components; while experiential attitudes are not commonly studied they are
conceptually clear from instrumental attitudes and the importance of distinguishing descriptive
and injunctive norms is well supported in the literature. It is possible that inconsistent findings
in the PBC component, and the lack of effects for controllability in this research, is due to
conceptual overlap between controllability and self-efficacy. For example, if participants
interpret questions on these measures as asking whether they “can” or are “able to” prepare,
such an interpretation has both a permissive sense reflecting controllability (i.e., they are
allowed to do it) and a capability sense reflecting self-efficacy (i.e., they are capable of doing
it).

Study overview. The four empirical studies presented in this thesis include data from
2,298 participants, all recruited from the urban Wellington region (see Figure 1.1, page 21) and
New Zealand (in Study 4). Study 1 comprised a preliminary test of the applicability of the
theory to the specific context of natural disaster preparation. Study 2 built on the evidence from
Study 1 that the theory is relevant to natural hazard preparation in New Zealand and tested all
theorized components of the TPB (see Figure 7.1), including a proxy measure of subsequent
preparation behaviour. Study 3 extended Study 2 by including a one-month follow-up to test
whether intentions to prepare for natural hazard predicts preparation behaviour over time.
Finally, Study 4 used a quasi-experimental design and partial TPB model (intentions and
cognitions) to retrospectively evaluate the impacts of a previously-run common earthquake
preparedness drill, ShakeOut, on cognitions related to preparation as well as knowledge and

use of protective actions to take during shaking.
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Figure 7.1. The Theory of Planned Behaviour with the cognition components divided into their

theorized factors.

Study 1 Summary and Implications

Previous research demonstrates low rates of hazard preparation within Wellington
(Johnston et al., 2013; Khan et al., 2012; McClure, Spittal, Fischer, & Charleson, 2015), and

recent public opinion surveys also report low preparedness across New Zealand (Colmar-

Brunton, 2018). The first objective of Study 1 was to confirm that preparation levels are still

low enough to warrant efforts to increase them (McKenzie-Mohr, 2011), as well as to
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reproduce McClure et al.’s (2015) findings that the main barrier for most preparation actions
is not thinking about it, followed by not seeing it as a priority. Finally, given the limited number
of applications of the TPB to natural hazards (Najafi, Ardalan, Akbarisari, Noorbala, & Elmi.,
2017), this study used established TPB measures (Ajzen & Madden, 1986) to demonstrate that
this theoretical model can identify significant associations between cognitions and intentions
in the context of Wellington residents’ natural disaster preparation (this target behaviour was
rephrased as “natural hazard” after Study 2).

Of the 18 preparation actions listed, participants had performed on average only five of
them with a single action (storing water) performed by a majority of participants (54.8%). Also
consistent with previous research, participants had performed more survival actions (i.e.,
actions to help them survive after an event such as storing food) than mitigation actions (i.e.,
actions to reduce damage and injury during an event, such as securing tall furniture; Russell,
Goltz, & Bourque, 1995). They also gave either “hadn’t thought about it” or “haven’t got
around to it” as the main reason for not completing most actions. Descriptive norms and
perceived behavioural control were significantly and positively associated with past
preparation, and attitudes were significantly associated with intentions to prepare in the future.
Descriptive norms have been found to lower the likelihood of people preparing in New Zealand
contexts (Becker, Paton, Johnston, & Ronan, 2014); the positive association here might reflect
a perceptual bias in that those who have prepared are more likely to think that others have also
prepared. However, because this study is correlational, the direction of any effects cannot be
determined.

The self-efficacy component of PBC has long been shown to positively relate to
preparation (e.g., Levac, Toal-Sullivan, & O’Sullivan, 2012; Lindell & Perry, 2000). Some
evidence demonstrates that people who feel that they have more control over their future have
prepared more for earthquakes (Rustemli & Karanci, 1999), but the effect of perceived control
over preparing for natural hazards specifically has not been established. Similarly, the positive
association found in this research between attitudes about preparing and intentions to prepare
aligns with much previous research showing the importance of outcome expectancy and
fatalism (similar to instrumental attitudes) to preparation (Becker et al., 2015; Bourque et al.,
2012; Lindell & Perry, 2000; Paton, 2019). As with the association between perceived
behavioural control and preparation, this association between attitudes and intentions to
prepare supplied the basis for Study 2 to further explore the role of the subfactors (self-efficacy

and controllability; instrumental and experiential attitudes).
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The finding that preparation is low overall and that participants reported that cognitive
barriers (i.e., more than practical barriers such as cost) are inhibiting behaviour supported
further investigation into beliefs around preparing. It is important to note that this study tested
self-reported perceived barriers and therefore assumes accurate self-awareness of participants.
It is likely that the barriers examined in Study 1 are not discrete and that cost, for example,
does play a role in inhibiting more preparation actions than identified. Low levels of
preparation provide room for meaningful increases in behaviour (McKenzie-Mohr, 2011),
while the clarification of barriers which are related to personal beliefs (rather than barriers
which are affected to a lesser extent by beliefs, such as cost; Ajzen, 2011a) provided a basis
for Studies 2 and 3 to identify those most impactful beliefs. Further, the significant associations
of all tested TPB factors (excepting injunctive norms) with either past preparation or intentions
to prepare supported the goal of testing a more thorough implementation of the model.

Study-specific limitations. As Study 1 used traditional TPB measures, the
methodology did not address the common inconsistencies found in much of the literature
described earlier. Because this study represented a preliminary test of applicability, rather than
a test of the theory from which to draw strong inferences, this limitation is not problematic for
the specific contributions of this study. However, this issue did clearly require addressing in
the subsequent studies. Moreover, the Study 1 sample included a disproportionate number of
female participants. This sampling limitation also occurred in Studies 2 and 4, so it will be
discussed in more detail in the following Limitations section which discusses limitations
common across all four studies.

Study 2 Summary and Implications

Study 2 built on Study 1 by testing intentions to prepare for natural hazards in the full
TPB model; this included both the two-level distinction between direct and indirect measures
by measuring belief constructs and the two-factor distinction by including the distinctions
between instrumental and experiential attitudes, injunctive and descriptive norms, and self-
efficacy and controllability. Further, to test for preliminary evidence that intentions to prepare
relate to behaviour, Study 2 included an objective behaviour measure at the end of the survey.
The measures in this study incorporated recommendations from three TPB questionnaire
construction guides (Ajzen, 2002; Ajzen, 2013; Francis et al., 2004), so that all factors were
measured with four items, with minimal changes to the wording to fit the current behavioural
context.

All belief factors were significantly associated with the related cognitions, while most

of those cognitions were associated with intentions to prepare for either natural hazards or
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natural disasters. The positive associations of instrumental attitudes and self-efficacy with
intentions replicate previous findings, as explained above in the Study 1 summary. However,
Study 2 also adds to the knowledge of both Study 1 and previous evidence by demonstrating
the importance of experiential attitudes and perceived injunctive norms to intentions to prepare.
Injunctive norms have been shown previously to increase support for earthquake-related
legislation (Vinnell, Milfont, & McClure, 2018) but have not been clearly shown to relate to
intentions to prepare. Further, few, if any, studies have demonstrated that more positive
experiential attitudes relate to stronger intentions to prepare. Both findings in the present
research offer new and useful insights to consider when understanding and increasing
preparation behaviour.

Descriptive norms in Study 2 did not demonstrate a significant association with
intentions to prepare; this contrasts with previous research which suggests a negative
relationship between descriptive norms and preparation (Becker, Paton, Johnston, & Ronan,
2014) and other studies which have demonstrated positive effects on preparation (Bourque,
2013; Ozaki & Nakayachi, 2015). The mean score for descriptive norms (M = 3.81) did differ
statistically from the scale midpoint (4), though the difference is small (p <.05,d = 0.13). It is
possible that the direction of the relationship between descriptive norms and preparation
depends on whether people perceive a minority norm (i.e., most other people are not preparing;
Becker et al., 2014) or a majority norm (Ozaki & Nakayachi, 2015). The non-significant
association here could be because the norm perceived by the participants of the study is
relatively neutral; neither held by a small enough minority to have a negative effect nor a large
enough majority to have a positive effect. This finding therefore demonstrates the importance
of understanding the research context when deciding if or how to explore the role of social
norms in hazard preparation. In social groups where preparing is common, this can be
emphasized to increase behaviour. In social groups where preparing is not common,
interventions can aim to shift the norm upwards to a point where it has a positive impact. One
possible way to do so is presented later in this discussion.

Second, Study 2 included an experimental manipulation. There is a developing
argument within the research in this domain to stop classifying disasters as “natural” (e.g.,
Chmutina & von Meding, 2019). Despite evidence from other domains such as climate change
that small alterations in wording can have significant impacts on intentions to act (e.g., climate
change versus global warming: Benjamin, Por, & Budescu, 2017; war versus race against
climate change: Flusberg, Matlock, & Thibodeau, 2017), few studies have examined the

suggested benefit of dropping “natural” so that people attribute the impacts of natural hazard
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events to human causes (e.g., McClure, Sutton, & Sibley, 2007), or using the term natural
hazard rather than natural disaster. Study 2 tested whether thoughts, beliefs, intentions, and
behaviour related to preparation differed depending on whether participants were asked to
consider “natural disasters” or “natural hazards”. A randomly assigned half of the participants
received a survey which exclusively referred to “natural disasters” with the other half receiving
a version that was identical except for the substitution of the term “natural hazard”.

The results showed that the TPB model in the “natural hazard” group differed
meaningfully from the model in the “natural disaster” group. Experiential attitudes, injunctive
norms, and self-efficacy were positively associated, and controllability negatively associated
with intentions to prepare for natural disasters, explaining approximately 41% of the variance.
In contrast, instrumental attitudes, experiential attitudes, and self-efficacy were positively
associated with intentions to prepare for natural hazards, explaining approximately 47% of the
variance. Furthermore, intentions to prepare for natural hazards was significantly and positively
associated with behaviour (requesting an earthquake-planning guide), whereas intentions to
prepare for natural disasters was not. More research is needed to fully understand the impacts
of variations in the terms used when communicating with the public. However, based on the
greater variance explained in intentions to prepare and the significant association with
behaviour in the “natural hazard” group compared to the “natural disaster” group, as well as
the logic of the argument against using the latter term (Chmutina & von Meding, 2019; Kelman,
2018), these findings from Study 2 provide important preliminary support both for further
empirical exploration as well as the shift away from the term “natural disaster”. They also
informed the decision to use “natural hazard” in the subsequent study.

Study-specific limitations. Study 2 had two main limitations, beyond the demographic
bias mentioned above and discussed later. First, several scales demonstrated average to poor
reliability, in particular attitude beliefs. While the reliability of these scales was acceptable,
there is a need for more rigor at the belief-elicitation stage. However, this step is often skipped
entirely by researchers developing TPB measures (Darker et al., 2007) so that the small-sample
(N = 15) method used here is still an improvement on much of the literature.

Second, although many TPB studies do not include a measure of behaviour at all, the
concurrent behaviour measure used in this study does not allow for inferences as strong as the
behavioural data gathered after the initial TPB assessment (Armitage, Reid, & Spencer, 2013).
The use of information seeking as a preparation behaviour has mixed support within the
literature. Kahlor, Olson, Markman, and Wang (2018) suggest that information seeking is not

a good proxy for behaviour, while receiving information about a natural hazard risk has been
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shown to lower concern about that risk (Ballantyne, Paton, Johnston, Kozuch, & Daly, 2000).
However, the information offered to participants in this research focuses on actions to mitigate
the well-known risk of earthquakes, which likely would not lead to a reduction in concern like
that found by Ballantyne et al. (2000). Although Paton, Smith, and Johnston (2005)
demonstrated that intentions to seek information did not predict preparation action, risk
information has been shown to positively influence preparedness (Bourque, 2013; Perry &
Lindell, 2008) and information-seeking has been treated as a preparation action (Paton, 2019).

Paton et al. (2005) possibly did not find that intentions to seek information predicted
preparation because they asked about four well-known actions (securing cabinet doors,
securing tall furniture and heavy items, making an emergency plan, and making an emergency
kit) for which participants likely did not need more information. It is logical that those
participants who did request the planning guide will benefit from better knowledge of actions
they can take to prepare themselves, given that participants often responded that they had not
thought about undertaking a particular action in Study 1. This finding also suggests that
intentions to carry out different types of preparedness, in this case seeking information
compared to mitigation and survival actions, reflect differences in the beliefs that lead people
to engage in those various types of behaviours.

Further, Paton et al. (2005) tested whether intentions to carry out one specific action,
information-seeking, predicted four different specific preparation actions, none of which were
seeking information. The lack of association between intentions to seek information and the
specific preparation actions could therefore also be due to incompatibility between the
measures which can lead to non-significant effects (Ajzen, 2011a). Study 3 used intentions to
prepare generally to predict one specific behaviour; this is likely better than using intentions to
undertake one specific type of preparation to predict different specific behaviours (Darker et
al., 2007). However, the limitation of the behaviour measure used in Study 2, as well as the
low reliability of attitude beliefs and distinct gender bias, were addressed in Study 3.

Study 3 Summary and Implications

Study 3 built on the previous studies in three main ways. First, this study used random
representative sampling with the aim of recruiting participants with less demographic bias and
who better reflect the urban Wellington population than Studies 1 and 2. While the gender ratio
in the Study 3 sample did closely align with the population ratio, participants were both older
than the population median and most minority ethnicities were less represented than in Studies
1 and 2. The weight of past evidence suggests that these demographic variables affect risk

perception (Lindell & Perry, 2000) but have limited effects on preparation (e.g., Becker et al.,
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2015; Bourque, 2013 Solberg et al., 2010). Therefore, while a fully representative sample
would have been preferred, any demographic biases in this research are likely to have
negligible impacts on the overall results.

Study 3 also included a one-month follow-up survey which measured preparation
behaviour using retrospective self-reports to test how well intentions to prepare predict
preparation. While the recruitment method resulted in a smaller sample size than anticipated—
so that the planned analysis, including beliefs, cognitions, intentions, and behaviour in a single
model, could not be run—intentions predicted both participants’ single-item self-report of their
preparation over the month between the two study time points as well as the number of specific
actions they reported taking, consistent with expectations based on most TPB research (e.g.,
Hardeman et al., 2002) and hazard-related research (e.g., Paton et al., 2005). In contrast with
Study 2, only self-efficacy predicted whether participants would request the earthquake-
planning guide, with the odds of this behaviour decreasing with higher self-efficacy. This
difference in the ability of intentions to predict preparation compared to information seeking
matches previous findings that the two types of intentions are formed differently; for example,
self-efficacy has been found to associate with intentions to seek information (although in that
study the relationship was positive) but not with intentions to prepare (Paton et al., 2005).

Finally, the attitude belief measure was extended to allow for a testing of the
instrumental and experiential distinction at this level. While this allowed refinements to the
measures so that both were within acceptable ranges of reliability, this distinction did not
increase the strength of the association between the attitude beliefs and the related attitude
cognition. However, both self-efficacy beliefs and controllability beliefs demonstrated stronger
associations with the related cognitions than did general PBC beliefs. These findings support
further exploration of the importance of this two-factor distinction at the belief level.

As well as fulfilling one aim of this thesis (i.e., the development and testing of a TPB
questionnaire), Study 3 also fulfils the second primary aim of identifying cognitions and
specific beliefs about natural hazard preparation which relate to subsequent behaviour and can
be targeted in interventions. Consistent with Study 2, experiential attitudes, instrumental
attitudes, and self-efficacy were significantly and positively associated with intentions to
prepare. While previous research applying the TPB to natural hazards has demonstrated
positive associations of attitudes, norms, and PBC with intentions to prepare (Bates, Quick, &
Kloss, 2009; Morrison, Lawrence, & Oehmen, 2014; Najafi et al., 2017), these studies did not

apply the two-factor or two-level distinction as were used here. The test of more specific factors
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in this research therefore represents an improvement on those previous studies and offers more
useable understanding.

There is little to no previous evidence demonstrating the importance of experiential
attitudes or the beliefs that preparing can be fun and rewarding for natural hazard preparation,
so these findings in particular offer considerable value. Much previous research has shown that
self-efficacy and variables similar to instrumental attitudes (i.e., outcome expectancy,
response-efficacy, and fatalism; Becker et al., 2015) are important for understanding why
people do and do not prepare for natural hazards (e.g., Lindell & Whitney, 2000; Paton et al.,
2005; Solberg et al., 2010). However, by including belief measures, Study 3 was able to
demonstrate specific contributions to the development of instrumental attitudes and self-
efficacy.

The significant belief that preparing is a life-saving action is consistent with the finding
by Najafi, Khankeh, EImi, and Pourvakhshoori (2018), though Study 3 adds to this finding by
providing statistical evidence that this belief is related to behaviour via instrumental attitudes
and intentions, although these relationships were tested separately rather than in a single model
due to lack of power. Further, the identification of the important beliefs that preparing will help
people “get through a natural hazard event better” and that they can make the effort to prepare
represent novel findings in this area. As far as | am aware, no study has both identified such
specific relevant beliefs and statistically demonstrated their association with behaviour.
Therefore, Study 3 presents a number of findings which replicate previous research as well as
findings which offer important, unique contributions to our understanding of why people
prepare for natural hazards.

Study-specific limitations. The main limitation specific to Study 3 is the small sample
size. While the Time 1 sample (N = 151) included enough data for structural equation
modelling, the lower power at Time 2 (N = 63) did not allow for testing of the full TPB model
simultaneously as planned. Splitting the analyses into explaining intentions and predicting
behaviour separately weakens the confidence in the inferences drawn from the two separate
explanatory and predictive models. However, given that the findings align with the findings of
Study 2, these inferences are still strong enough to be informative for researchers and
practitioners undertaking behaviour change interventions.

Study 4 Summary and Implications

One of the primary aims of this thesis was to identify beliefs about natural hazard

preparation which can be used to design public campaigns. However, these beliefs can also be

applied to evaluate and adapt an existing campaign, which is more efficient than creating an

186



Chapter 7: General Discussion

entirely new one (Joffe, Perez-Fuentes, Potts, & Rossetto, 2016). Further, the timeframe of this
thesis was not sufficient to design, run, and evaluate a behaviour change intervention informed
by Studies 1, 2, and 3. However, an existing programme of evaluation for the New Zealand
ShakeOut drill allowed the opportunity to test whether the TPB measures developed in this
thesis are useful for evaluating interventions.

Study 4 employed a quasi-experimental design to evaluate the ShakeOut earthquake
drill, developed in the United States and run nationally in New Zealand in 2012, 2015, 2018,
and 2019, as a case study. As well as testing whether participating in the ShakeOut drill
achieves its primary aim of learning the protective actions “drop, cover, and hold”, Study 4
evaluated the impact of drill participation on variables of the TPB (instrumental and
experiential attitudes, injunctive and descriptive norms, self-efficacy and controllability, and
intentions to prepare). Consistent with an evaluation of the 2012 and 2015 ShakeOut drill
(Vinnell, Wallis, Becker, & Johnston, 2020), the results of Study 4 show that those who
participated in the 2018 drill had better knowledge of what to do during shaking and use of
those actions during earthquakes than those who did not participate. While there is room for
improvement in these outcomes, the ShakeOut drill appears effective at achieving its main aim.

Previous research has demonstrated that participating in the ShakeOut drill increases
knowledge of protective actions (Johnson et al., 2014). However, it is unwise to assume that
knowledge is sufficient for these actions to be employed; one study found that children often
did not know how to apply “drop, cover, and hold” in situations other than the one in which
they practised (Johnson et al., 2014). Study 4 contributes new evidence that those who have
participated in the drill are also more likely to undertake those protective actions in actual
earthquake shaking. Given the high proportion of injuries during earthquake shaking which can
be prevented with these actions (Johnston et al., 2014), the results of Study 4 support the
continued application of the ShakeOut drill and suggest ways that the drill can be improved.

Further, those who participated in the drill had higher critical awareness, were more
likely to have sought additional information on earthquake preparation, demonstrated less
fatalism bias, and showed notably higher scores on intentions to prepare and five of the TPB
cognition components than those who did not participate (only controllability was no higher in
the Treatment group than the Control group). Past evaluations have demonstrated benefits of
the ShakeOut drill for earthquake preparedness (Becker, 2009; Orchiston, Manuel, Coomer,
Becker, & Johnston, 2013; Tipler, Tarrant, Johnston, & Tuffin, 2016), outcome expectancy
(similar to instrumental attitudes), and self-efficacy (Adams, Karlin, Blakely, & Glik 2017).

However, Study 4 presents a more thorough evaluation than any of the evaluations conducted
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previously, replicating findings of those evaluations as well demonstrating novel positive
effects of participation on critical awareness, fatalism, experiential attitudes, and descriptive
and injunctive norms. These novel findings show that the ShakeOut drill impacts a range of
judgments and behaviours relating to earthquake preparedness. It is logical, therefore, to
continue implementing this drill but to adapt the messaging involved to target the beliefs
identified in Study 3.

Studies 1 to 3 used the TPB to identify key factors relevant to preparation for natural
hazards which can be targeted in education campaigns, in line with recommendations for
empirically-based interventions (e.g., Levac et al., 2012; Ronan et al., 2008). Study 4
demonstrated that the TPB can also be used effectively to evaluate such interventions. The TPB
is most commonly used in this latter sense (i.e., to evaluate rather than inform interventions) in
other domains such as health behaviour (Elliot & Armitage, 2009; Hardeman et al., 2002). The
support in this thesis for the relevance of most TPB components to natural hazard preparation,
as well as the evidence in Study 4 for impacts of an existing intervention on most components
of the theory, identifies the TPB as a valuable evaluation tool for hazard researchers and
practitioners.

Study-specific limitations. Study 4 had two limitations distinct from the other studies.
First, the long delay between participating in the drill and the evaluation likely lowered the
accuracy of reporting of behaviours undertaken at the time of the drill. However, most of the
factors of interest involved judgments either at the time of the evaluation or required
participants to report behaviour undertaken during the interim. The former responses cannot
logically be impacted by the time delay while there is little reason to expect a meaningful
impact on the latter responses. Further, this time delay was necessary to ensure that a sufficient
number of participants (n = 213) had felt an earthquake in which to use the “drop, cover, and
hold” response. One of the main contributions of this study is the finding that knowledge of
the recommended protective actions largely translates to use of those actions, which helps to
outweigh the potential confounds introduced by the long delay. Among those who participated
in the 2018 New Zealand ShakeOut drill, the percentage of people who knew what actions to
use (64%) was similar to the percentage of people who have used “drop, cover, and hold”
during all (51%) or some (22%) of the earthquakes they have felt. This similarity provides
preliminary but crucial evidence for the assumption that people with correct knowledge are
more likely to actually apply that knowledge.

Second, this interpretation assumes that the differences between the Treatment and

Control groups are the result of impacts of participating in the drill. It is also possible that
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differences in the type of people who do and do not participate in the drill contributed to the
group effects. However, participants in the two groups did not differ significantly on any of the
demographic variables measured. Even accepting the assumption that pre-existing differences
are the main cause of the group effects, the findings still provide ways in which the campaign
messaging can be tailored to increase the likelihood of people participating. For example, those
who participated in the ShakeOut drill reported more positive instrumental attitudes than those
who did not. If we assume that those people participated because they have more positive
attitudes than those who did not participate, then messaging to encourage people to sign up can
emphasize that practising “drop, cover, and hold” helps people to undertake the actions during
actual shaking (as found in Study 4) and therefore can help prevent them from being injured
during earthquakes. Given that instrumental attitudes were significantly related to intentions to
prepare among the Treatment group, such messaging is likely to be beneficial even for those
who participate in the drill.

Limitations of the Research Across the Studies

Beyond the study specific limitations discussed above, the present research has other
important limitations across all studies. In particular, there are limitations regarding sample
demographics, generalizability, and reliance on self-report measures. Explanations and
considerations of the impacts of these limitations are presented below.

Sample demographics. Across all studies, one consistent limitation is the lack of
representativeness in the samples. Study 3 used random sampling from the electoral roll to
address the gender bias in the previous two studies. While the ratio of men to women in Study
3 was virtually identical to the ratio in the Wellington region, participants were on average
older than the median age, and all but one minority group were less represented than in the
other studies. However, the significant cognitions identified in Study 3, with an ideal gender
balance but poorer age and ethnicity representation, were the same as those identified in Study
2, with a worse gender balance but better age and ethnicity representation. While it would be
preferable to identify these thoughts and beliefs with a single representative sample, the
similarity of results across Studies 2 and 3 suggests that these thoughts and beliefs are
consistent across different demographic groups. The balance of previous research indicates the
overall lack of influence of demographics such as age, gender, and ethnicity on natural hazard
preparation (Becker et al., 2015; Bourque, 2013; Lindell & Perry, 2000). As well as implying
that the beliefs identified in Study 3 are relevant for urban Wellington, the negligible role of
demographic factors suggests that the findings here may apply to other populations nationally

and internationally.
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Generalizability. Despite the limited influence of demographic factors, though, it is
important to consider specific differences when applying research findings in different
contexts. The most salient natural hazard in Wellington is that of earthquakes (e.g., Khan et al.,
2012). As such, the preparation actions reported in this thesis are mostly geared towards
earthquake preparedness with some, but not full, cross-hazard application. It is possible that
people in other areas of New Zealand (or the world) with a different salient natural hazard hold
different beliefs about the preparation actions recommended to deal with that hazard. For
example, people living in Auckland, New Zealand’s largest city, may view their most salient
natural hazard risk of volcanic eruptions differently than how residents of Wellington view
earthquake risk and preparation. VVolcanoes are also sudden onset, in comparison to hazards
such as sea-level rise, but can give enough warning to evacuate before any major impacts.
Further, notable eruption events in New Zealand are relatively few (particularly compared to
earthquakes) and those which exist in living memory (e.g., 2019 Whakaari/White Island, 1995
and 1953 Ruapehu events) were not located in Auckland, whereas Wellington has recently
experienced impacts from earthquakes (e.g., 2016 Kaikoura and 2013 Cook Strait events).
Work using the Community Engagement Theory has demonstrated that intentions to prepare
and outcome expectancy have substantially similar associations with preparedness for tsunami,
earthquake, wildfire, and pandemic hazards (Paton, 2013), suggesting that the pattern of
findings in this research could be expected in other hazard contexts.

Similarly, people are more likely to engage in preparation for earthquakes if that action
has other benefits or applications, such as an emergency torch also being useful for power cuts
(Lindell, Arlikatti, & Prater, 2009). Whether a recommended preparation action, for whatever
hazard, has other benefits may therefore influence uptake of that action. Both the rates of
preparation and influences on intentions to prepare found here, for mostly earthquake-related
actions, may therefore differ depending on the hazard context.

Further, not all findings may generalize to international contexts. Communities whose
governments have less legislation and invest less in hazard resilience may have different beliefs
regarding preparing; for example, developing countries typically suffer more than six times as
many deaths per disaster compared to high-income countries and are seeing a more rapid
increase in the frequency of building collapse (Lindell, 2013).

Further, evidence demonstrates that TPB variables may differ across cultures (e.g.,
Fischer, Karl, & Fischer, 2019; Walker, Courneya, & Deng, 2006) as well as differences in
how risk is perceived and acted upon (Glik, Eisenman, Zhou, Tseng, & Asch, 2014).

Researchers and practitioners intending to apply the findings of this research would do well to
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consider the level of overlap between the context under study here and the context in which the
findings are applied. Further, interventions should pilot test for effectiveness, regardless of
empirical support for the relevance of targeted beliefs (McKenzie-Mohr, 2011). Ostensibly,
these pilot tests serve to support the behaviour change mechanism used in the intervention, but
they can also be used to ensure that the beliefs chosen to target are indeed relevant for the
particular population.

Self-report measures. Finally, this research uses self-report measures (although it does
also use the behaviour measure of requesting an earthquake-planning guide). This is common
in many areas of social psychology including TPB research (Hardeman et al., 2002) as self-
reports are more easily obtained than objective measures (Ajzen, 2002). However, the research
here does not require participants to recall any information from more than a month ago
(excluding some questions in Study 4) so memory is unlikely to be an issue. The main relevant
limitation of self-report used in this research therefore is the potential response bias. Even in
confidential surveys, people produce socially desirable responses where they give the answer
which they feel would be seen as “correct” by their peers (Fisher, 1993; van de Mortel, 2008).
Measures to control for social desirability bias in survey responding do exist but including
these would have added more questions to already long surveys, and the impact of social
desirability responding may be weaker than is often assumed (Milfont, 2009). Further, although
the accuracy of self-report measures varies between behavioural contexts (Ajzen & Fishbein,
2004), such measures can be acceptably reliable, especially if they use more than a single item
as was the case in this research (Ajzen, 2002).

Quantitative methods. Historically, psychological research has been dominated by
quantitative methods (Gelo, Braakman, & Benetka (2008). There are benefits to quantitative
methods; surveys are quicker and less resource intensive than common qualitative methods
such as interviews and focus groups, while the ability to use measures consistently across
studies makes results more easily comparable. Quantitative methods are suited for theory
testing, examining predicted relationships rather than forming a deep understanding of
phenomena, which is more aligned with the aims of this thesis. Larger samples which better
represent populations than qualitative methods (Sale, Lohfeld, & Brazil, (2002) also aligns
better with the aims of this thesis to inform broad campaigns, rather than targeting communities
or specific sections of the population. Because researcher and participant are independent,
quantitative methods allow for the study of factors without influencing them; however,
guantitative methods lessen the potential of meaningful interpretation, whereas qualitative

methods provide richer detail of the properties of a variable (Gelo et al., 2008). Qualitative
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methods are therefore valuable for gaining a deeper understanding of behaviour but due to the
more intensive methods required, they tend to produce findings which are less generalizable.
Mixed methods approaches are increasingly being used to leverage the benefits and address the
limitations of both qualitative and quantitative methods (Gelo et al., 2008). However, the two
methods cannot be combined for cross-validation (Sale et al., 2002). Rather, “good” mixed
methods research requires a thorough understanding of the fundamental differences in
approach and philosophies between quantitative and qualitative (Landrum & Garza, 2015).
Quantitative methods were used in this thesis as they were sufficient to address the aims of the
research. However, qualitative and mixed methods approaches offer several possibilities for
future research to expand the findings of this thesis. Such potential avenues are presented in
the following sections, in particular those discussing framing effects, barriers to preparing, and
social norms.
Theoretical Implications

The Theory of Planned Behaviour has been used extensively over the decades since its
creation to explain and predict a wide range of behaviours (for meta-analytical reviews, see
Armitage & Conner, 2001; Guo, Wang, Liao, & Huang, 2016; McDermott et al., 2015;
McEachan et al., 2011; Riebl et al., 2015; Rivis, Sheeran, & Armitage, 2009; Topa & Moriano,
2010; Tyson, Covey, & Rosenthal, 2014). Over this time, several extensions and refinements
to the theory have been proposed but inconsistently applied. One of the two primary aims of
this thesis was to test the full TPB model to make recommendations about whether and how
these refinements should be applied. Unique theoretical contributions of each study have been
briefly discussed in the above specific summary sections. The following sections summarize
these contributions and make recommendations for future TPB research and applications.

The two-factor distinction. The first extension introduced the “two-factor” distinction
for all TPB components (Conner, Hugh-Jones, & Berg, 2011). This extension separated the
attitudes component into instrumental and experiential attitudes, the norms component into
injunctive and descriptive norms, and the perceived behavioural control component into
controllability and self-efficacy (Ajzen, 2002). Few studies have applied this two-factor
distinction to all of these cognition components (Conner et al., 2011), and within these studies
there are inconsistencies as to which two factors are included. For example, Conner et al. (2011)
split attitudes into instrumental and affective whereas Ajzen (2006b) suggests splitting attitudes
into instrumental and experiential. Overall, the results presented in this thesis support extending
the single factor constructs to include subfactors as this increases the specificity and therefore
the usefulness of identified predictors.
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In Studies 2 and 3, both instrumental attitudes and experiential attitudes uniquely
explained variation in intentions to prepare. These findings contribute important understanding
of which types of attitudes are important for natural hazard preparation. Previous TPB research
typically defaults to only using instrumental attitudes (Darker et al., 2007) so that the
importance of experiential attitudes to other behaviours may not have been established because
it has not been tested, as was the case for natural hazard preparation. Previous research on
attitudes towards preparation actions (as opposed to attitudes towards hazards) tends to focus
on the outcomes of those actions (i.e., instrumental attitudes; Lindell et al., 2009). Hence,
including the two-factor distinction for attitudes in the present research enabled it to identify
experiential attitudes as relevant to natural hazard preparation, as well as to replicate previous
findings about the importance of instrumental attitudes to (Becker et al., 2015; Bourque et al.,
2012; Lindell & Perry, 2000; Paton et al., 2010; Terpstra & Lindell, 2012). This contribution
would not have been possible without deliberately testing for both types of attitudes.

The distinction between injunctive and descriptive norms is well established in the
norms literature (Cialdini, Reno, & Kallgren, 1990; Park & Smith, 2007), including the area of
natural hazards (Vinnell et al., 2018). The findings in this thesis support the continued
application of this distinction, both when considering preparation for natural hazards and when
applying the TPB to other behaviours, as there were meaningful inconsistencies in whether
each of the two paths were statistically significant across the models. Overall, the results show
that injunctive norms are slightly more reliably related to intentions to prepare for natural
hazards than descriptive norms but neither demonstrated conclusive relationships. As with
attitudes, these variations in the importance of descriptive versus injunctive norms would not
have been identified had the original factor of subjective norms been tested.

Finally, the distinction between the two PBC factors is shown to be valuable. As
expected, self-efficacy demonstrated significant, positive associations with intentions to
prepare (Becker et al., 2015; Lindell & Whitney, 2000; Solberg et al., 2010) as well as
predicting information seeking in Studies 2 and 3 (although this association was negative,
which was unexpected but explainable). Consistent with Ajzen’s (2011b) suggestion that both
self-efficacy and controllability may be relevant only for some behaviours, the implication of
this research that overall controllability has a minimal role in intentions to prepare for natural
hazards would not have been identified without making the subcomponent distinction. Prior to
this thesis, little evidence from previous research showed whether controllability played a role
in preparation for natural hazards. If this non-significant role of controllability, explicitly

distinct from self-efficacy, is demonstrated in subsequent research, it may be advisable to drop
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controllability and examine only self-efficacy. Without supporting evidence, however,
including the two-factor distinction for PBC is recommended, as doing so provides more
specific and therefore applicable information for efforts to change behaviour.

Beyond systematically applying the two-factor distinction for the key TPB constructs
assessing cognitions, the research in this thesis also advanced previous research by examining
possible distinctions at the belief level. The clearly established distinction between injunctive
and descriptive norms, while still not consistently applied in the TPB literature, has led to the
development of specific measures for descriptive and injunctive norm beliefs. Study 3 extended
the two-factor distinction to the other beliefs, modelling separate experiential and instrumental
attitude beliefs as well as separate self-efficacy and controllability beliefs. Although the model
fit did not improve, the separate PBC beliefs were more strongly associated with their relevant
cognitions than were general PBC beliefs. The same was not found for the separate attitude
beliefs; the decrease in the number of items and weaknesses in belief-elicitation potentially
contributed to this lack of improvement. The stronger paths when PBC beliefs were
distinguished support the extension of the two-factor distinction to the belief level as well. As
far as | am aware, no previous study has differentiated the two factors of attitudes and PBC at
the belief level in this way. Ajzen recommends using the TPB to identify beliefs to target in an
intervention (Ajzen, 2011a; Hardeman et al., 2002), as changing beliefs is likely to be more
effective than trying to change cognitions (Darker et al., 2007; McMillan et al., 2009). Given
this proposal, evidence that these constructs can be made more specific, and therefore
informative, by testing subfactors improves the ability of the TPB to inform effective
interventions.

As well as informing interventions, Study 4 tested the utility of the TPB to evaluate the
ShakeOut earthquake drill, an intervention to increase preparedness for earthquakes. Although
previous studies have used the TPB as a framework to evaluate behaviour change interventions
(Hardeman et al., 2002; Tyson et al., 2014), few of those studies have considered the two-factor
distinction or natural hazard preparation. Study 4 demonstrates that the distinction between
instrumental and experiential attitudes, injunctive and descriptive norms, and self-efficacy and
controllability increases the usefulness of information attained in such evaluations. It also
shows that the TPB can be used to evaluate the impacts of interventions to encourage
preparation for natural hazards.

In summary, the present research supports the two-factor TPB model, with attitudes
divided into instrumental and experiential, norms into injunctive and descriptive, and PBC into

controllability and self-efficacy. To date, studies applying the theory have not applied these
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distinctions consistently, which likely contributes to the conflicting effects found in meta-
analyses (e.g., Armitage & Conner, 2001). Research which has aimed to follow the two-factor
TPB includes different distinctions than recommended by other authors (e.g., adding affective
rather than experiential attitudes: Ajzen, 2006b; Conner et al., 2011). The current confusion in
the field is understandable given that the different behaviours to which the theory can be
applied limits the possibility of having a single uniform questionnaire. Further, the way in
which the theory’s creator explains the constructs differ. In a 2002 questionnaire construction
guide, Ajzen presents all three two-factor distinctions applied in this study. However, these
distinctions are not mentioned in a 2011 book chapter or included in a 2013 example
questionnaire (Ajzen, 2002; Ajzen, 2011a; Ajzen, 2013). The inconsistent inclusion of belief
items between studies could also result from changing recommendations. In 2002, Ajzen stated
that beliefs are indirect measures of the same latent construct as the direct cognition measures,
whereas in 2011 he stated that beliefs lead to and predict those cognition measures (Ajzen,
2002; Ajzen, 2011a).

This thesis adds substantial support to the existing evidence in favour of the argument
within the TPB literature that the cognition components should be treated as including two
factors. Further, the findings show that those factors should be instrumental and experiential
attitudes, injunctive and descriptive norms, and self-efficacy and controllability. The evidence
here for extending this two-factor distinction to the belief level is preliminary but sufficient to
recommend further exploration, particularly given the importance of beliefs in behaviour
change efforts.

Measurement and modelling. Several inconsistencies in how the TPB is measured
and modelled have been suggested as explanations for inconsistent results within the literature
(Armitage & Conner, 2001). As well as not including the belief constructs (Hardeman et al.,
2002), studies often create their own measurement items rather than following a tested and
widely used scale. Such a scale is difficult to create given that items need to be adapted for
each behavioural context. However, a set of stem items that can be easily adapted would help
to reduce issues in measurement. This thesis used items mainly from three questionnaire
development guides (Ajzen, 2002; Ajzen, 2013; Francis et al., 2004). | do not suggest that items
ought to be drawn from several sources; rather, several guides were necessary to obtain items
for all constructs as no single guide included both beliefs and all two-factor distinctions. The
items developed in this thesis therefore represent a rare, if not unique, example of a

questionnaire measuring all proposed constructs with a set of tested items that could be easily
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adapted to other research domains. Such a questionnaire should help to reduce the
inconsistencies within TPB research.

Further, many studies use regression analysis to model the TPB (Topa & Moriano,
2010), while others use structural equation modelling. This latter analysis is recommended by
Ajzen (2011a) as it allows for all paths to be tested simultaneously and deals better with error
and variances in the data (see also Topa & Moriano, 2010). While the small sample size in
Study 3 did not allow for all paths to be tested in a single model, the continued use of structural
equation modelling is recommended where the methods available to researchers allow for the
recruitment of enough participants. These methods are not necessarily restricted by resources.
Study 2 and Study 4 both required far less time and money than did Study 3 but returned much
larger samples.

Finally, not all TPB studies test for a direct effect of PBC on behaviour, and those which
do demonstrate inconsistent findings (Armitage & Conner, 2001). Self-efficacy significantly
and negatively predicted whether participants requested an earthquake planning guide in Study
2 and Study 3, supporting the exploration of this direct effect in the context of natural hazard
preparation. Until a particular behaviour has been consistently demonstrated as not directly
predicted by either or both factors of PBC, this association should be tested. The mixed findings
for direct effects of self-efficacy on the different behaviour measures in Study 2 and Study 3
further suggest that the specific behaviour under examination could influence whether the
direct effect exists or not.

This research tested the direct additive effect of PBC as recommended by Ajzen (2011a)
and used in previous studies (Chow & Chen, 2009; de Vries, Djikstra, & Kuhlman, 1988).
Ajzen argues that this direct design is more appropriate than a moderation design testing for an
interaction between PBC and intention in predicting behaviour, and that this direct design
provides a good account of the data (Ajzen, 1991). Of the minority of studies which test for an
interaction, less than half show statistically significant results (Armitage & Conner, 2001).

Behaviour measurement. Another potential explanation for the conflicting direct
effects of PBC, and other TPB constructs overall, is the difference in behavioural measures.
While self-efficacy predicted the specific, dichotomous behaviour of requesting an earthquake
planning guide, it did not predict the measures of overall preparation. The evidence from these
three different behaviour measures in Study 3 supports the recommendation that measures to
assess intentions (and PBC) should be “compatible” (i.e., constructs refer to the same elements
as each other) with the measures to assess behaviour (Ajzen, 2011a). Further, intentions to

prepare for natural hazards predicted information seeking whereas intentions to prepare for
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natural disasters did not. Regardless of the positive or negative role of information seeking in
increasing preparedness (see discussion above), the findings of Study 2, where the intention—
behaviour association differed depending on a specific wording change, demonstrates the
importance of carefully considering how behaviour measures are constructed and from which
previous research supporting evidence should be drawn.

Meta-analyses of TPB research which demonstrate some inconsistencies in how well
intentions predict behaviour typically look at classes of behaviour, such as healthy eating
(McDermott et al., 2015). However, studies included in such meta-analyses refer directly to
“healthy eating” (Chan & Tsang, 2011), or to specific actions such as “eat some fruit” (Hewitt
& Stephens, 2007), or to avoiding unhealthy food by following a “low fat diet” (Armitage &
Conner, 1999). While eating fruit and avoiding high-fat foods may share intended health
outcomes and could be clustered within the same category of healthy eating, they are not the
same behaviour. Such examples are particularly problematic as deliberately undertaking a
behaviour and deliberately not undertaking a behaviour are cognitively dissimilar (Paton et al.,
2005; Richetin, Conner, & Perugini, 2011). To illustrate, McEachan et al. (2011) found that
the TPB predicted physical activity better than it did diet behaviours; even though both share
the same goal of improving health, they are different behaviours. The framing effects in Study
2 demonstrate that it is likely inappropriate to closely compare studies which, while ostensibly
studying the same behaviour, either phrase that behaviour differently or in fact assess different
actions. Future TPB studies could give more weight to previous findings from studies with
identical wording of the target behaviour and could pilot test different wordings to identify
potential framing effects.

Summary. This research offers several important contributions to the application of
the Theory of Planned Behaviour. First, the findings support the inclusion of both the two-
factor distinction (treating both theorized factors of each cognition component as distinct) and
the two-level distinction (including indirect belief measures), including their use in evaluations
of interventions both within and beyond the domain of natural hazard preparation. Second, this
thesis adds to the growing recommendation for the use of structural equation modelling to test
TPB models and provides an easily adapted questionnaire so that future studies can be as
consistent as possible in terms of number and wording of scale items. Finally, this study
contributes clarity to several issues around behaviour measurement and prediction. The
findings of Studies 2 and 3 support the suggestion of a direct effect of self-efficacy on
behaviour but qualified by a contextual caveat (e.g., relevance of self-efficacy to the particular

behaviour). Study 2 also demonstrates meaningful impacts on TPB model results from small
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wording changes, suggesting that caution is necessary when comparing or reporting evidence
from studies which phrase behavioural measures differently.

This focus on addressing inconsistencies in how the TPB is applied and measured is
intended to help explain and unravel the confusion in previous findings but also to limit
confusion in future research. Given the vast number of studies which have the same ultimate
goal (e.g., finding ways to make people healthier: McDermott et al., 2015; McEachan et al.,
2011), increasing the similarities between these studies in terms of the items used and the
analyses conducted will allow for more meaningful comparisons of results. This in turn will
allow for more confidence in supporting evidence for designing behaviour change interventions
as well as more momentum in improving the theory beyond focusing on conceptual and
methodological issues such as the ones addressed here.

Natural Hazard Preparation

The second main aim of the present research was to identify ways in which people can
be encouraged to prepare for both direct impacts of natural hazards (i.e., mitigation actions)
and resulting challenges during response and recovery (i.e., survival actions). Although
survival actions are more commonly undertaken than mitigation actions (Russell et al., 1995;
Spittal, McClure, Seigert, & Walkey, 2008; Study 1 of this thesis), both types of preparation
are still infrequent in many risk-prone areas including Wellington (Johnston et al., 2013; Study
1 of this thesis), New Zealand (Colmar-Brunton, 2018), Australia (Paton, 2019), and the United
States (Bourque, 2013). The beliefs about preparing for natural hazards identified in this thesis
are intended to inform the development of broad public campaigns, such as the annual
ShakeOut drill, but can also be applied to targeted community interventions. Such an aim aligns
with common recommendations for interventions to be theory-based (Ajzen, 2012; Hardeman
etal., 2002; Joffe et al., 2016; Ronan et al., 2008; Tsorbatzoudis, 2005) and informed by recent
and relevant understanding of why people do and do not prepare for the impacts of natural
hazards (Ajzen, 2011a; Najafi et al., 2017).

The following discussion will briefly consider the implications of the framing effects
found in Study 2, the barriers to behaviour identified in Study 1, and the components of the
TPB not consistently associated with intentions to prepare in Study 2 and Study 3:
controllability, perceived injunctive norms, and descriptive norms. Finally, 1 will discuss
potential applications for the three factors significantly associated with intentions: instrumental
attitudes, self-efficacy, and experiential attitudes.

Framing effects: Natural hazard versus natural disaster. The focus of this research

IS on preparation actions; that is, those taken before an event occurs. Message framing in other
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contexts, such as media reporting of actual events, can also be explored. It is important to refer
to past natural hazard events that exceeded local capacities in a way that reflects this extensive
impact so that such risks are taken seriously. Currently, the term disaster is used for this
purpose, but this term does not imply the same meaning to the general public as the meaning
which is inferred by researchers (Furedi, 2007). Further research could explore public
interpretation of the term disaster used in this context, to ensure that media reports and
government messaging, for example, are leading to the intended associations and
understanding. That research could also explore differences between other common terms, such
as emergency (used prominently by local, regional, and national government in New Zealand
and internationally), in relation to preparedness. The other main consideration is whether it is
better to refer to a specific hazard, such as an earthquake, or hazards broadly. The former has
the benefit of being able to target both beliefs and preparation actions specific to that hazard
but has the potential drawback of reducing awareness of hazards as often being cascading or
compounding. That is, an earthquake can cascade and trigger a tsunami, landslides, and fires.
Impacts of tsunami can be compounded by sea-level rise, landslides by heavy rain, and fires
by drought or high wind. Communicating solely about earthquake potential may lead to
inferences that this is the only hazard for which people need to prepare.

The test of framing effects in this thesis is preliminary, given the lack of similar research
existing in the literature. While experimental surveys such as that used in Study 2 are useful
for identifying framing effects (e.g., McClure, Allen, & Walkey, 2001; McClure, Sutton, &
Sibley, 2007; McClure & Velluppillai, 2013; Vinnell et al., 2018), qualitative methods could
be used to complement such research. Once framing effects have been established in large
samples, methods such as focus groups or interviews can use a small number of participants to
gain a deeper understanding of how terms are perceived differently to explain the mechanisms
of those framing effects.

Barriers to preparing. Study 1 replicated the findings of McClure et al. (2015) that
people in Wellington are largely not preparing for natural hazards because they are either not
thinking about it or they do not prioritize preparation. Several of the behaviours about which
participants were asked have only recently started to be promoted, such as backing up important
documents to cloud storage. These newer recommendations should continue so that people are
more aware of a wider range of actions that they can take. However, many people are still not
undertaking well-known preparation actions such as storing food and water or making an
emergency plan. Study 1 showed that many people are not making these preparations mainly

because they “haven’t got around to it” or have not thought about taking a particular action,
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rather than based on factors such as low risk perception. This finding is useful for those
attempting to encourage preparation by reducing the number of potential barriers they could
target in an intervention. However, identifying why people do get around to preparing
contributes more specific and therefore applicable information. This was the aim of Studies 2
and 3, and the cognitions and beliefs identified as significantly associated with intentions
represent factors which lead to procrastination (i.e., not getting around to it). However, future
work could employ qualitative methods to either complement the findings presented here or as
part of a wider mixed methods approach. Given that participants in this research do largely
view preparing as important and useful, it would be beneficial to gain a more thorough
understanding of why those participants are not preparing using methods such as semi-
structured interviews which balance allowing participants to reflect at length on their own
behaviour but with guidance from the researcher to ensure meaningful, subconscious
influences are not missed.

While two of the cognitions found here to explain intentions to prepare (instrumental
attitudes and self-efficacy) have been well-established in previous natural hazard research, the
present research went further by identifying specific beliefs which lead to these attitudes and
perceptions. Few studies have established such specific influences on behaviour so
demonstrating the role of these specific beliefs represents an important and novel contribution
of this research. Further, this research is among the first to empirically establish experiential
attitudes as another determinant of people’s intentions to prepare for natural hazards. This
finding therefore also represents a novel and valuable contribution to the literature.

Components not associated with intentions.

Controllability. Controllability refers to perceptions of volition over the behaviour; that
is, whether people believe they are able to choose to carry out (or not carry out) the behaviour.
Ajzen (2011b) suggested that controllability and self-efficacy are both relevant only for some
behaviours. The findings in this thesis suggest that controllability is not particularly relevant
for natural hazard preparation. Limited research suggests that a sense of personal control over
preparing is related to preparation (Becker et al., 2017). Some previous research has
demonstrated that perceptions of personal responsibility to prepare increased household
preparation (Arlikatti, Lindell, & Prater, 2007; Becker et al., 2015) while perceptions that
others, such as governments, are responsible inhibited household preparation (Flynn, Slovic,
Mertz, & Carlisle, 1999; Paton, Smith, & Johnston, 2000). It is possible that the conflicting
findings on responsibility reflect the different levels of preparation (e.g., government preparing

infrastructure such as water network and individuals preparing their homes) identified in
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Chapter 1. Getting one’s household ready might be more often seen as a personal responsibility,
while people tend to hold government more responsible for larger-scale work such as
strengthening vulnerable buildings and infrastructure (Flynn et al., 1999). While responsibility
does not directly equate with controllability, the above research suggests that controllability
perhaps was not relevant to participants’ intentions in this study because those participants see
household preparation as their responsibility and therefore by necessity under their control.

Social norms. Social norms refer to whether members of a social group engage in
(descriptive norm) and approve of (injunctive norm) a particular behaviour (Cialdini, 2007).
Previous research has repeatedly shown that these two types of norms are distinct (Hamann,
Reese, Seewald, & Loeschinger, 2015; Park & Smith, 2007; Vinnell et al., 2018). Descriptive
norms were positively and significantly associated with past behaviour in Study 1 and with
intentions to prepare in Study 3 when the belief components were divided (see Figure 5.2)
whereas injunctive norms were positively and significantly associated with intentions to
prepare for natural disasters in Study 2 and intentions to prepare for earthquakes in Study 4.
These findings suggest that both types of social norms do not have consistent roles regarding
preparation for natural hazards.

Participants perceived positive injunctive norms among their social group, consistent
with previous research demonstrating that Wellingtonians and people from other areas of New
Zealand approve of preparing and think that most others also approve (Becker et al., 2014).
However, the current number of people who are well prepared is low, which can lead to the
belief that preparing would incur social judgments of being “over the top”, “paranoid”, or
“crazy” (Becker et al., 2014; Cialdini, 2007). It is possible that the limited relevance of
descriptive norms in the present research emerges from the accurate perception that preparation
behaviour is low, while the relevance of injunctive norms may be limited by their conflict with
descriptive norms. This suggestion is consistent with previous research demonstrating that the
two types of norms have a greater influence on behaviour when they are congruent (Hamann,
Reese, Seewald, & Loeschinger, 2015; Smith et al., 2012; Vinnell et al., 2018). Norms function
by providing cues on what behaviours are likely to be beneficial (Goldstein, Griskevicius, &
Cialdini, 2007) and allow individuals to avoid social punishment (Hamann et al., 2015).

Typically, to engage in a behaviour, people need to perceive that a majority of others
similar to them are engaging in the behaviour and approve of it. However, minority norms
presented as trending or dynamic norms have been used successfully to influence behaviour
(Mortensen et al., 2017; Sparkman & Walton, 2017). Trending norms convey that while a

behaviour is currently undertaken by a minority of people this rate is increasing while dynamic
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norms convey that behavioural rates are shifting, so that they can also convey decreases in
negative behaviours (e.g., meat consumption: Sparkman & Walton, 2017); people are more
likely to conform with a behaviour that is increasing in prevalence as they anticipate that
behaviour becoming the norm (Mortensen et al., 2017). However, previous research does not
show that preparation for natural hazards is increasing in Wellington or New Zealand at a
sufficient rate to constitute a trending norm (Colmar-Brunton, 2018; Johnston et al., 2013). The
communication of norms should be based on data rather than fabricated (Demarque,
Charalambides, Hilton, & Waroquier, 2015) and it is possible that people given information
about a descriptive norm, even a trending one, which does not reflect reality will recognize the
information as false and disregard it. Any efforts to change perceptions of social norms around
natural hazard preparation should therefore do so carefully and empirically test whether those
efforts are likely to meaningfully impact behaviour.

Norm effects might also be influenced by contextual factors. A recent meta-analysis of
five earlier meta-analyses of norm effects on intentions and behaviour found that those effects
differed based on country-level societal and cultural variables as well as between behavioural
contexts (Fischer, Karl, & Fischer, 2019). For example, this meta-analysis found that norm
effects were weaker in countries that are more economically developed and more
individualistic (such as New Zealand; Brougham & Haar, 2013) than those which are less
economically developed and more collectivistic. Such findings might suggest that comparing
the norm effects found in this research to studies conducted in other countries is problematic;
however, even if the strength of norm effects might vary across contexts, having accumulative
applications of the TPB to preparation for natural hazards would clarify the importance (or not)
of norms in this behavioural context.

A further potential explanation for the inconsistent effects of norm perceptions, both in
this research and in the TPB literature broadly (Ajzen, 2011b), is the common argument that
norms influence more automatic processes rather than more deliberative processes such as
intention formation and subsequent behavioural decisions (Kredenster, Fabrigar, Smith, &
Fulton, 2012; Mortensen et al., 2017). Ajzen argues that norms can influence less deliberative
actions at a level close to or below conscious awareness, and indeed people tend to
underestimate the influence which norms have on their behaviour (Nolan et al., 2008).
However, descriptive norms also tend to have stronger effects in new or ambiguous situations
(Goldstein et al., 2007). Given the high levels of earthquake risk perception among people in
Wellington (Johnston et al., 2013), it is likely that participants had information to draw on for

their intention and behaviour decisions in this research other than their perceptions of social
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norms. This assumption implies that targeting social norms to increase natural hazard
preparation may not be particularly beneficial. However, the findings discussed above, both
from this thesis and previous research, suggest that norms may have a positive impact on
preparation if the descriptive norm is brought into alignment with the injunctive norm. An
example is convincing people that enough others are actually preparing that if they were to do
the same they would not be perceived as “over the top” or abnormal.

Because of the complexity of these concepts, including specific considerations of
context, norms should not be ruled out as useful intervention targets solely based on the lack
of firm evidence in this research that they inform intentions to prepare. Such interventions
should instead undertake thorough groundwork and theoretical development (Solberg et al.,
2010). Overall, then, the recommendation of this thesis is that the role of social norms in
preparation should not be ignored but that care is needed both in how they are examined and
in how they are manipulated. Future research could employ qualitative or mixed methods
approaches to ensure that the way in which norms are conceptualized and measured by the
researcher corresponds with how participants understand and respond to social norm
influences. It is possible that social norms play a meaningful role in the development of
intentions to prepare but that the operationalization of norms and quantitative methods such as
those used in this study are not sufficient for identifying such influences.

Components associated with intentions.

Instrumental attitudes. Instrumental attitudes refer to thoughts about the effect of a
behaviour in terms of achieving the aim of that behaviour. This concept has not often been
directly examined in the natural hazard literature but has clear conceptual overlap with two
well-studied factors: outcome expectancy and response-efficacy (Becker et al., 2015). Many
studies have identified these factors as important to disaster preparation (Becker et al., 2015;
Hall & Slothower, 2009; Johnston et al., 2013; Lindell & Perry, 2000; Lindell & Prater, 2000).
Fatalism, the conceptual opposite, is also a key bias that inhibits preparation (e.g., McClure,
Allen, & Walkey, 2001; Paton et al., 2010; Terpstra & Lindell, 2012). However, few studies
have explored specific beliefs which precede these attitudes. Lindell, Arlikatti, and Prater
(2009) examined attributes of specific actions, such as how maintaining a radio would protect
“persons” or “property”. In contrast, Study 3 demonstrated that those who had more positive
instrumental attitudes believed that preparing (rather than a specific action) would both
increase their chances of surviving a natural hazard event and that preparing would help them

to generally get through the event better.
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These findings are encouraging for campaigns that focus on increasing either a number
of specific actions or preparation generally as they show that people do not need to know the
unique benefits and outcomes of specific actions. Instead, people are likely to prepare more if
they are assured that preparing generally will be of benefit to them. Because this thesis focuses
on general preparation at the household level, it did not include beliefs about specific
behaviours. It is therefore important to note that researchers or practitioners aiming to
encourage a single, specific action should still communicate the specific outcomes and benefits
of that action. As informing such a specific application was not an aim of this thesis, that task
is left to future research.

Instrumental attitudes can be targeted in two main ways: increasing perceptions of
positive outcomes, or reducing perceptions of negative outcomes (Becker et al., 2015). The
latter is particularly important for campaigns and interventions which include information
about risks and impact; this information should focus on distinct, realistic damage which
emphasizes the causal role of human actions (McClure et al., 2001; McClure et al., 2007;
McClure & Velluppillai, 2013) and should be paired with advice on what actions can be taken
to improve outcomes (Becker et al., 2015). Tools such as testimonies from people who have
benefited from their preparation can increase instrumental attitudes, particularly if those people
are well-regarded by the target audience (Ajzen, 2011b).

Beliefs about the consequences of a behaviour can also be changed by providing
information about the outcome, encouraging self-monitoring, and providing feedback (Michie,
Johnston, Francis, Hardeman, & Eccles, 2008). These tools are fairly vague and do not
necessarily scale well to a public campaign but offer several possibilities for ways to apply the
findings here to design new and adapt existing messaging. For example, the New Zealand
Earthquake Commission website recommends a number of mitigation actions to take around
the house. For each of these actions, the website comments on the benefits for reducing harm,
damage, and inconvenience in a natural hazard event. The findings from Study 3 suggest that
such messaging could be used for other types of preparation actions as well as in public
campaigns which aim to encourage preparation without specifying particular behaviours.

Self-efficacy. Self-efficacy refers to whether people think they are capable of enacting
a particular behaviour. This concept as used in this thesis has been studied extensively in the
natural hazard domain (Becker et al., 2015; Johnston et al., 2013; Levac et al., 2012; Lindell &
Whitney, 2000; Paton, Millar, & Johnston, 2001; Rowney, Farvid, & Sibley, 2014). However,
as with instrumental attitudes, this thesis extends these previous findings by identifying which

specific beliefs inform self-efficacy. In contrast to findings from McClure et al. (2015) and
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Study 1 of this thesis, Study 3 found that participants’ beliefs that they will think about
preparing was not significantly associated with self-efficacy. However, in line with the other
common barrier of simply not getting around to preparing, participants who believed more
strongly that they will put in the effort to prepare had stronger intentions to do so than those
who had a weaker belief in their ability to put in the effort. This finding suggests simple
additions to future public campaigns or similarly simple changes to existing ones. Rather than
(or as well as) emphasizing the low financial and time investment required for most
recommended preparation actions, messaging can emphasize that these actions entail little
effort. The National Emergency Management Agency in New Zealand recently ran a campaign
emphasizing the low investment necessary for preparation (WREMOnz, n.d.). A number of
posters presented the simple message that planning for an emergency is comparable to planning
for common events such as a road trip, a festival, or a “Netflix binge” (Figure 7.1).
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Figure 7.2. A poster as part of the National Emergency Management Agency’s “Never
Happens? Happens” campaign, comparing planning for an emergency to planning for another
common behaviour, taking a road trip. Source: Wellington Region Emergency Management
Office (WREMOnNz) Facebook page. Retrieved from:
www.facebook.com/WREMOnz/photos/a.152527934776514/1805477409481550
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Such communications could also emphasize that many preparation actions require little
effort and could go beyond the planning focus. Personalizing these advertisements to a specific
demographic by targeting behaviours including road trips and watching Netflix as comparisons
is an effective way to increase self-efficacy for that particular demographic (see e.g., Becker et
al., 2015), but this strategy limits the audience which is likely to be impacted. Future campaigns
could aim to make similar comparisons but without intentionally targeting a specific
demographic or specific behaviour.

Several techniques have been used to increase people’s beliefs about their capability to
carry out a behaviour, including grading tasks, improving decision-making and coping skills,
and social encouragement (Michie et al., 2008), which could be extended to increasing self-
efficacy generally as well as specifically targeting the belief that preparing is too effortful.
Finding a simple message which leads to an increase in coping skills is unlikely. However,
existing campaigns demonstrate an awareness of the benefit of these techniques. For example,
the earthquake planning guide used as a behaviour measure in Studies 2 and 3 splits preparation
actions into different time frames: learning about hazard risks can be done “today”, securing
heavy objects “this weekend”, and trying camping at home “next weekend”. These tasks are
roughly in order of effort so that people are encouraged to undertake easier actions first (i.e.,
grading tasks; Michie et al., 2008). Emphasizing the low amount of effort required for some of
these actions is more likely to lead to the desired behaviour, which in turn has been shown to
increase self-efficacy and therefore encourage further behaviour (Bandura, 1989; Rowney et
al.,, 2014). Importantly, future campaigns should also include theoretically informed
evaluations; no evaluation of this earthquake planning guide could be found within the public
domain. Even when such campaigns are evaluated, the focus is typically on engagement rather
than impacts on behaviour (Fraustino & Ma, 2015).

Experiential attitudes. Experiential attitudes refer to people’s judgments about the
experience of enacting a particular behaviour. The present research demonstrated that
experiential attitudes are significantly associated with intentions to prepare for a natural hazard,
and specifically that both beliefs about the experience being fun and the experience being
rewarding are relevant. To my knowledge, no previous study has shown that experiential
attitudes relate to adults’ preparation of their households for natural hazards. The programmes
which do attempt to make learning about risk and preparation fun and rewarding tend to target
children, rather than focusing on making conversations around risk and the task of preparing

more appealing for adults (Bradley, McFarland, & Clarke, 2014). For example, two research
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programmes in New Zealand test the use of toys (Lego® bricks) and video games (Minecraft®)
to educate children on natural hazard risks and mitigation strategies (Dreaver, 2018). Limited
research has used games to increase earthquake preparedness knowledge and self-efficacy
among other populations, such as university students in the United States (Tanes & Cho, 2013).
While previous research shows that targeting children in efforts to increase both risk perception
and preparation can spill over to influence the knowledge and behaviours of their parents (e.qg.,
Ronan et al., 2008), more research is needed to identify ways to directly target adults’
perceptions of natural hazard preparation as fun and rewarding.

One potential way to increase the perception that preparing is fun is to include humour
in public messaging. Despite an increase in the inclusion of humour and pop-culture references
in public campaigns to increase hazard preparation however, there is little evidence so far that
such messages increase behaviour (Fraustino & Ma, 2015). One campaign by the United States
Centers for Disease Control and Prevention found lower intentions to prepare among those who
received a message which related being prepared for disasters to being prepared for a zombie
apocalypse compared to a group which received traditional messaging (Fraustino & Ma, 2015).
This campaign focused on risk and behaviour education, relying on humour to indirectly
encourage uptake of those behaviours. It is possible that such an application of humour to the
communication of the actual process of preparing, rather than risk, would increase experiential
attitudes and therefore behaviour.

Few TPB studies have included experiential attitudes, and the majority of studies which
report interventions apply the TPB as an evaluation tool rather than to inform the intervention
itself (Hardeman et al., 2002). There is therefore scarce research on which to draw for potential
ways to target this type of attitude towards preparation for natural hazards. Study 4
demonstrated more positive experiential attitudes among those who had participated in the
2018 ShakeOut drill than those who did not. This suggests that requiring actual action
(practising “drop, cover, and hold”) might make an intervention more fun. It is also possible
that participants who have been able to undertake “drop, cover, and hold” in a real earthquake
see their participation in the drill as more rewarding. This potential effect does overlap with
instrumental attitudes but suggests that emphasizing how people benefit from preparing could
make their attitudes to that behaviour more positive.

Summary. Despite decades of research to understand why people do and do not prepare
for natural hazards (e.g., Lindell & Perry, 2000; Solberg et al., 2010), there are still gaps in the
literature for new and more specific factors which can be engaged with public campaigns. This

research suggests that perceptions of personal control over preparing are not particularly
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relevant to intentions and that research to understand and influence social norms should do so
carefully. While instrumental attitudes and self-efficacy have long been known to influence
preparation (Becker et al., 2015; Lindell & Perry, 2000), this thesis identifies novel specific
beliefs which lead to these attitudes and perceptions. Logically, it is easier to convince people
that preparing requires little effort than it is to convince people that they are capable of
preparing as this latter task includes addressing other barriers such as time and cost (which did
not relate to intentions to prepare in this research). Further, this research identifies the new
factor of experiential attitudes as relevant to intentions to prepare. Knowing that people are
more likely to prepare if they think the experience will be fun and rewarding offers many new
opportunities for interventions.

Many interventions to change behaviour are currently not reported thoroughly in
scientific papers so they cannot be effectively replicated (Joffe et al., 2016; Michie, Ashford,
Sniehotta, Dombrowski, Bishop, & French, 2011). Further, intervention studies in the area of
natural hazards typically focus on risk communication and on evaluating small scale
interventions such as workshops rather than public campaigns (Bradley et al., 2014). Although
risk perception is necessary for preparation behaviour, it is not in itself a sufficient motivator
(Bourque, 2013). Given the dearth of studies thoroughly reporting successful behaviour change
interventions, let alone effects of public campaigns on preparation behaviour, there are few
examples in the literature of ways in which to target the key factors identified in this thesis.
Researchers and practitioners designing behaviour change campaigns ought to pilot test
whatever tools they develop (McKenzie-Mohr, 2011). As the main aim of this thesis was to
identify specific beliefs which relate to preparation, the task of identifying or developing and
then testing ways to target these factors is left to future research. However, the clear
establishment in this thesis that experiential attitudes relate to preparation, as well the
identification of specific instrumental attitude and self-efficacy beliefs, represents novel and

valuable knowledge to improve interventions to increase preparation for natural hazards.
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Conclusion

Natural hazards lead to billions of dollars of damage and harm millions of people
around the world each year, with these impacts consistently increasing. New Zealand, like
many other countries, is vulnerable to many natural hazards including earthquakes, tsunami,
volcanic eruption, and high impact weather. While in some countries, government investment
is helping to increase the resilience of our communities through efforts such as strengthening
infrastructure, individuals need to be prepared to survive and respond to the impacts of hazard
events. Understanding which cognitions and beliefs lead people to prepare their households for
natural hazards is therefore an important endeavour to ensure better outcomes. A growing
volume of research has explored these beliefs in Wellington (Johnston et al., 2020), New
Zealand (Becker et al., 2015), and internationally (e.g., Solberg et al., 2010). While many of
these previous studies have clearly established the role of factors such as risk perception and
previous experience of hazard events, research identifying factors which can be more
effectively targeted will help to improve the impact of public education campaigns.

Identifying such factors was one of the primary aims of this thesis. The findings show
that natural hazard preparation is informed by the beliefs that people can make the effort to
prepare, that preparation will help them survive and get through a hazard event better, and that
preparing can be fun and rewarding. These findings offer several specific targets for efforts to
encourage personal preparation. While a number of campaigns within New Zealand suggest
some pre-existing awareness of the importance of these beliefs among emergency management
practitioners, the specificity and empirical support offered by this research is valuable to
improve the effectiveness of those campaigns.

This thesis achieved its primary aim of identifying beliefs important for natural hazard
preparation using the framework of the Theory of Planned Behaviour (TPB). This theory is
well-established within the field of social science, particularly the psychology of behaviour
change. The research in this thesis suggests that the limited application of the TPB theory in
the natural hazard domain is not a reflection of limited usefulness of the theory; both the
variables found to explain intentions and those which did not offer important and novel insights
as to why some people prepare while others do not.

As well as supporting the application of the TPB to predict natural hazard preparation,
this thesis sought to address key inconsistencies within the TPB literature. The research
presented here supports the inclusion of the two-factor distinction, the belief components, and
careful consideration of the wording of the target behaviour. This research also offers a

developed and tested scale which can be easily adapted for other behavioural contexts. The
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findings presented in this thesis can be used to make the methods used in TPB research more
consistent which is likely to generate findings that can be compared and applied with greater
confidence. This strategy will improve the effectiveness of interventions informed by the TPB.

In conclusion, this thesis makes meaningful contributions in terms of theoretical
implications for research using the TPB as well as valuable knowledge to help people both in

New Zealand and globally to get more prepared for the impacts of natural hazards.
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Appendix 3.A: Study 1 information sheet

Information Sheet: Understanding why people in Wellington prepare for natural disasters
Ethics Application ID number: 0000025441

What is the purpose of this research?

- This research will help us to understand why people in Wellington do and do not prepare
for natural disasters, including their beliefs about whether it's a common and approved
behaviour.

Who is conducting the research?

- We are a team of researchers in the School of Psychology at Victoria University of
Wellington. Dr Taciano Milfont and A.Prof Ron Fischer are the primary supervisors of this
project. Prof John McClure and Dr Wokje Abrahamse are secondary supervisors. This
research has been approved by the School of Psychology Human Ethics Committee under
delegated authority of Victoria University of Wellington’s Human Ethics Committee.

What is involved if you agree to participate?

- If you agree to participate in this study, you will complete a short survey where you will
respond to a range of different questions such as “Where you live, how likely is it that a
natural disaster will occur in the following five years?” as well as letting us know what
preparations you've made, and which ones you intend to do.
- Some questions will ask you about your previous or potential future experiences
of natural disasters which might cause emotional discomfort. You do not have to answer
these questions if you are concerned about how they will make you feel.

- We will also ask you for some demographic information e.g., age, income, ethnicity. This
is so that we can have a deeper understanding of the additional factors that may impact
on natural disaster preparation.

- We anticipate that the survey will take you no more than 15 to 20 minutes to complete.

- During the research you are free to withdraw at any point before your survey has been
completed.

- As a token of appreciation you will be given the opportunity to go into the draw for one
of three $100 supermarket gift cards.

Privacy and Confidentiality

- This survey is completely confidential. We want to make your responses unidentifiable
so please do not enter any identifying information in the text boxes.

- We will keep your survey responses for five years after publication at which point they
will then be destroyed.

- In accordance with the requirements of some scientific journals and organizations, the
information from your survey that does not identify you may be shared with other
competent researchers.

- An electronic version of the data will remain indefinitely in the custody of the researchers
at Victoria University of Wellington.

- At the end of the survey, you will have the option to provide your email address to enter
the prize draw. This information will be kept separate from the survey data so that your
responses cannot be linked to you. Email addresses will be held securely on a password-
protected database and destroyed immediately after prizes have been allocated
(approximately 2 weeks after the survey closes).

What happens to the information that you provide?
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- The overall findings will form part of two PhD theses and/or be published in scientific
journals.

- If you would like to know the results of this study, they will be available approximately
August, 2018 through A. Prof Ronald Fischer's research lab website
(mindcultureevolution.com).

If you have further questions or concerns you would like answered before taking part in
the survey, you can contact the researchers at the email addresses below.

Thank you for considering participation in this research.

Amanda Wallis
Victoria University of Wellington
amanda.wallis@vuw.ac.nz

A. Prof Ronald Fischer
Victoria University of Wellington
ronald.fischer@vuw.ac.nz

Dr Wokje Abrahamse
Victoria University of Wellington
wokje.abrahamse@vuw.ac.nz

Lauren Vinnell
Victoria University of Wellington
lauren.vinnell@vuw.ac.nz

Dr Taciano Milfont
Victoria University of Wellington
taciano.milfonti@vuw.ac.nz

Prof John McClure
Victoria University of Wellington
john.mcclure@vuw.ac.nz
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Appendix 3.B: Study 1 Survey

This survey will ask a number of questions about natural disasters. For the purpose
of this research, a natural disaster is an event or force of nature, such as an
earthquake, flood, tsunami, landslide, wildfire, storm, and volcanic eruption, which has
severely negative consequences such as causing a lot of damage, injury, and/or
disruption to lifelines (e.g., roads, water, electricity, food and medical supplies).

Where you live, how likely is it that a natural disaster will occur in the next five years?

Very unlikely

O

Somewhat Neither likely nor
unlikely unlikely Somewhat likely Very likely
O O O O

Suppose that a natural disaster has occurred in your area. How likely do you think it is
that the following will occur?

Major damage to public
facilities (e.g., roads
and parks) in your area

Supplies (elecitricity,
communications, water,
etc.) will be interrupted

Major damage to your
home/possessions

You and/or your family
face a life-threatening
situation

A prolonged disruption
of your daily life (work
and other daily
activities)

Somewhat  Neither likely Somewhat

Very unlikely unlikely nor unlikely likely Very likely
O O O O O
O O O O O
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Have you or someone close to you suffered damage to your home or possessions in
a past natural disaster?

(4) A
moderate
(1) None 2 3 amount 5 6 (7) Allot
O O O O O O O

Have you or someone close to you been harmed in a past natural disaster?

(4)
(1) Never 2 3 Moderately 5 6 (7) Severely
O O O O O O O

Have you experienced natural events which didn't cause you harm or damage but
made you feel scared or vulnerable?

(4) A
moderate
(1) Never 2 3 number 5 6 (7) Allot
O O O O O O @
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Please indicate which of these preparations you or someone in your household have
made for the specific purpose of a natural disaster. If you've done one of these in the
past but can no longer benefit from it (e.g., stored food years ago which you've since
thrown out) please respond 'No'. If you have done part of the action (e.g., purchased a

torch but not a battery-powered radio) please respond 'Partly’.

Store water
Store non-perishable food
Make an emergency kit

Make an emergency plan (e.g.,
knowing where to meet family)

Store supplies (such as plastic bags
and toilet paper) to use as an
emergency toilet

Purchase items to use if power is lost
such as a torch, radio, or gas cooker

Purchase a water tank

Cloud-store important documents
and/or photos on an internet server

Purchase natural disaster insurance

Seek out information about the
different natural hazard risks posed to
my home

Have the strength of my building
checked (or ask landlord to do the
same)

Fasten tall furniture to the wall

Secure movable objects in my home
(such as computers and TVs)

Strengthen my house/its foundations
(or ask landlord to do the same)

Ensure that heavy objects are stored
on the floor and at the bottom of
cupboards

Identify people in my neighbourhood
who need checking up on in the event
of a natural disaster

Store enough emergency supplies to
help others not in my household

Volunteer my time to help my
community in the event of a disaster
e.g., Community Emergency Hubs

O O 00003

Yes

O O O O

Yes
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O O O O0F¢

O O

Partly

O O 00O

O

Partly

O
O
O
O

O
O

Partly

O
O

Unsure

O O O 00O

Unsure

O

© OO

O
O

Unsure

O
O

Not
applicable

O O 00O

@)

Not
applicable

O
O
@
O

O
O

Not
applicable

O
O
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Are there any other actions you have taken specifically for the purpose of being more
prepared for a natural disaster? Please write in the text box below:

Please indicate how strongly you agree with the following statements.

| think my family and friends should prepare for a natural disaster.

Neither
Strongly Somewhat agree nor Somewhat Strongly
disagree Disagree disagree disagree agree Agree agree
O O O @) O O O

| think people in my neighbourhood should prepare for a natural disaster.

Neither
Strongly Somewhat agree nor Somewhat Strongly
disagree Disagree disagree disagree agree Agree agree
O O O O O @) O

| think Wellingtonians should prepare for a natural disaster.

Neither

Strongly Somewhat agree nor Somewhat Strongly
disagree Disagree disagree disagree agree Agree agree
O O O @) O O O

| think New Zealanders should prepare for a natural disaster.

Neither
Strongly Somewhat agree nor Somewhat Strongly
disagree Disagree disagree disagree agree Agree agree
O @) O O O O O
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Please use the slider bars to indicate roughly what percentage of people you think
have 'prepared' for a natural disaster (done many of the actions given earlier in the
survey) for each group.

0 10 20 30 40 50 60 70 80 90 100

Friends and family
People in my neighbourhood
People in Wellington

People in New Zealand
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How strongly do you think your family and friends approve of other people preparing
for a natural disaster?

Neither
Strongly Somewhat approve nor Somewhat Strongly
disapprove Disapprove disapprove disapprove  approve Approve approve
O O @) O O O O

How strongly do you think people in your neighbourhood approve of other people
preparing for a natural disaster?

Neither
Strongly Somewhat approve nor Somewhat Strongly
disapprove Disapprove disapprove disapprove  approve Approve approve
O O @) O O O O

How strongly do you think Wellingtonians approve of other people preparing for a
natural disaster?

Neither
Strongly Somewhat approve nor Somewhat Strongly
disapprove Disapprove disapprove disapprove  approve Approve approve
O O O O O O O

How strongly do you think New Zealanders approve of other people preparing for a
natural disaster?

Neither
Strongly Somewhat approve nor Somewhat Strongly
disapprove Disapprove disapprove disapprove  approve Approve approve
O O O O O O O
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Preparing for natural disasters is:

Useless
Unimportant
Unecessary

Easy
Pointless
Smart
Simple
Unhelpful

O00O00000O
O00O0O00O00O
O00O000O00O
O00O00000O
O00O00000O
O00O00000O
O00O000O00O

Useful
Important
Necessary
Difficult
Valuable
Stupid
Complicated
Helpful

How much control do you have over whether you prepare for a natural disaster?

(1) Very little
control 2 3
O @) O

For me to prepare for a natural disaster is...

(1) Easy 2 3

O O O

(4) A moderate

amount

O

(4) Neither easy
nor difficult

O

If | wanted to | could prepare for a natural disaster

(1) Definitely
could 2 3
O O O

(4) Neither
could nor
couldn't

O
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(7) Complete
control

O

(7) Difficult

O

(7) Definitely
couldn't

O
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In this question we would like to ask two related questions. First, for the actions you HAVE done, please
indicate how difficult they were, and for the actions your have NOT done, how difficult you think they
would be. Please then indicate how effective you think each action is at helping you survive a natural
disaster and/or reducing damage in a natural disaster.

Difficulty Effectiveness
Fairly Fairly . Lz :

Easy easy Neutral difficult Difficult gltl Slightly Neutral Moderately Very
Store water O O O O O O O O O O
Store non-perishable food O O O O O O O O O O
Make an emergency kit O O O O O O O O O O
Make an emergency plan
(e.g., knowing where to meet O O O O O O O O O O

family)

Store supplies (such as plastic
bags and toilet paper) to use
as an emergency toilet

O
O
O
O
O
O
O
O
O
O

Purchase items to use if power
is lost such as a torch, radio,
or gas cooker

Purchase a water tank

Cloud-store important
documents and/or photos on
an internet server

Purchase natural disaster
insurance

O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
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: . Not
Fairly Fairly . :
Easy easy Neuftral difficult Difficult :|t| Slightly Neutral Moderately Very

Seek out information about the
different natural hazard risks O
posed to my home

©c O O O O O o O

Have the strength of my
building checked (or ask O
landlord to do the same)

o O

O
O O O O O O
O
O
O
O
O
O

Fasten tall furniture to the wall

Secure movable objects in my

home (such as computers and O

TVs)

Strengthen my housefits

foundations (or ask landlord to O O O O O O O

do the same)

Ensure that heavy objects are
stored on the floor and at the O
bottom of cupboards

O

O O O O O
O
O

O O O O O
O
O
O

Identify people in my

neighbourhood who need ®
checking up on in the event of

a natural disaster

O
O
O
O
O
O
O
O
O

Store enough emergency

supplies to help others not in O O @) O @) O O @) @) O

my household
Volunteer my time to help my

community in the event of a O O O O O O O O O O

disaster e.g., Community
Emergency Hubs
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How old are you?

What is your gender?

O Male
O Female
O Other:

What is your ethnicity? You may select multiple ethnicities if you identify with more
than one

[[] NZ European/Pakeha [[] North American

[] Asian (please specify) [[] South/Latin American
[] Pasifika [] African (please specify)
[] Maori [] Other (please specify)

[[] European (please specify)

What is the highest level of education you have completed?

O Secondary schoal incomplete O Postgraduate degree

NCEA, School Cert, or other secondary O Masters degree
school qualification

Polytechnic or Trade Certificate Doctorate
O O

O Undergraduate degree
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What is your annual income before tax?

O Below $20,000

O $20,000 to $29,999
O $30,000 to $39,999
O $40,000 to $49,999
O $50,000 to $59,999

O $60,000 to $69,999

Does your (collective family) income cover

O No, costs are considerably higher
O No, costs are slightly higher

O Yes, income and costs are similar
O Yes, with a small surplus

O Yes, comfortably

Which suburb of Wellington do you live in?

What is your current living situation?

Parents’ home
Home you own
Renting

Social housing

Hostel/Halls of residence

ONONONONONG)

Other

Appendices

O $70,000 to $79,999
O $80,000 to $89,999
O $90,000 to $99,999
O $100,000+

O Prefer not to say

your household costs?
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Which of these options best describe your housing situation?

O House (free-standing)

O unit/flat (joined to another unit/flat)

O Apartment in multi-level building

o Moveable dwelling, for example, caravan, boat, tent etc

O Other, please specify

Project title: Understanding why people in Wellington prepare for natural disasters
Thank you for participating in this research.

This study examines natural disaster preparation in Wellington. It explores the
different barriers that might contribute to people not preparing, as well as other related
factors such as experience and perceived risk. One goal of this survey is to
understand the reasons why people do or do not prepare for natural disasters in
Wellington. This will help us to understand what behaviours need targeting and how to
go about targeting them.

Some participants in this survey answered questions about place attachment
(emotional bond to a place), while others answered questions about the effectiveness
and difficulty of preparing for a disaster. Previous research has shown that these
factors, as well as social norms (what behaviours are common and desirable in a
social group), contribute to disaster preparation and mitigation. The information we
collect in this survey will help us to understand if we can use these factors to
purposefully increase disaster preparation.

We hope that the information collected in this survey will help us to construct
interventions to encourage Wellingtonians to prepare more for natural disasters. .
Should these interventions be successful, they can then be applied to a wider
population through advising and working with relevant organizations such as the
EQC, Civil Defence, and local councils.
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Appendix 4.A: Study 2 Disaster condition information sheet

Application ID Number: 000026244
Lauren Vinnell A'me' TaC|ano_M|Ifont Secondary Supervisor
Primary Supervisor -
PhD Student o2 . Email: john.mcclure@vuw.
> . Email: taciano.milfont@vuw.
Email: lauren.vinnell@vuw. ac.nz

ac.nz ,
ac.nz Phone: (04) 463 6398 ggzge. (04) 463 5233 ext

Prof. John McClure

What is the purpose of this research?

e This research will help us to understand why people in Wellington do and do not
prepare for natural disasters, including their beliefs about whether it's a common and
approved behaviour.

Who is conducting the research?

e \We are a team of researchers in the School of Psychology at Victoria University of
Wellington. PhD student Lauren Vinnell is leading this project. Associate Professor
Taciano Milfont and Professor John McClure are supervising. This research has been
approved by the School of Psychology Human Ethics Committee under delegated
authority of Victoria University of Wellington’s Human Ethics Committee (application
number: 000026244, convenor: Prof. Paul Jose).

What is involved if you agree to participate?

e If you agree to participate in this study, you will complete a short survey where you
will respond to a range of different questions such as “Where you live, how likely is it
that a natural disaster will occur in the following five years?” as well as letting us know
what preparations you've made, and which ones you intend to do.

e Some questions will ask you about your previous or potential future experiences
of natural disasters which might cause emotional discomfort such as “Have you or
someone close to you been harmed in a past natural disaster?”. You do not have to
answer these questions if you are concerned about how they will make you feel.

e We will also ask you for some demographic information e.g., age, income, ethnicity.
This is so that we can have a deeper understanding of the additional factors that may
impact on natural disaster preparation.

¢\We anticipate that the survey will take you no more than 20 minutes to complete.

¢ During the research you are free to withdraw at any point before your survey has
been completed.

¢ As a token of appreciation, you will be given the opportunity to go into the draw for
one of three $100 supermarket gift cards.

Privacy and Confidentiality

e This survey is completely confidential. We want to make your responses
unidentifiable so please do not enter any identifying information in the text boxes.

e Digital copies of your responses will be kept for five years after the publication of this
research at which point they will then be destroyed. On the first page, you can request
your survey responses be destroyed as soon as the data has been extracted.
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¢ In accordance with the requirements of some scientific journals and organizations,
information from your survey that does not identify you may be shared with other
researchers.

¢ An electronic version of the data used for analyses will remain indefinitely in the
custody of the researchers at Victoria University of Wellington. This data will not
contain any identifying information.

¢ At the end of the survey, you will have the option to provide your email address to
enter the prize draw for one of three $100 supermarket gift cards. This information will
be kept separate from the survey data so that your responses cannot be linked to you.
Email addresses will be held securely on a password-protected database and
destroyed immediately after prizes have been allocated (approximately 2 weeks after
the survey closes). Any other identifying information will be destroyed once the dataset
has been collated.

¢ On the first page, you will be asked to consent to participate in this study. You will
also be asked if you'd like to join a mailing list to receive a follow-up survey in the
unfortunate event of a natural disaster occurring in the near future, as this would give
us a valuable opportunity to study the impacts of such events. If you agree to this, your
contact details will be entered into a spreadsheet which will be stored indefinitely on a
password-protected University computer. You can contact any of the research team
at any time to have your details removed from this list if you change your mind. This
information will not be included in the data and will not be shared with anyone outside
of the research team.

What happens to the information that you provide?

e The overall findings will form part of a PhD thesis, and/or be published in scientific
journals, presented at academic conferences, and/or grant applications.

If you would like to know the results of this study, they will be available approximately
March, 2019 through A.Prof Taciano Milfont's research lab website
(www.vuwenvironmentallab.wordpress.com).

Thank you for considering participation in this research.
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Appendix 4.B: Study 2 Disaster condition survey
Understanding why people in Wellington prepare for natural disasters
Thank you for considering taking part in this short survey.

The purpose of this research is to understand why people in Wellington do or do not prepare for natural disasters.
You don't need to have done any preparation yourself, just read the following questions carefully and give the
answer which best reflects your opinion. Please try to answer all of the questions. In order to complete this
survey you must be currently living in Wellington and be 18 years of age or older.

The survey is completely confidential, so your responses cannot be identified. We anticipate that this research
will take vou no more than 15 to 20 minutes to complete. At the end, vou'll have the chance to go into the prize
draw for one of three $100 supermarket gift cards.

If you would like to know more about the study before proceeding, please click here.

I have read the information above and hereby give my consent to participate in this research. By participating I
confirm that I am over the age of 18. T understand that my responses will be kept confidential and that I can
withdraw from the study at any point. All identifying information will either be destroyed or stored securely, as
explained in the information sheet and in accordance with the option you choose below. Your contact details
(email address) will ONLY potentially be re-used if you select the third of the following options.

Please select one of the following options:
(O I want my survey responses and all identifying information destroyed as soon as the data has been
extracted

O My survey responses can be kept for five years but I want all identifying information destroyed
immediately after prizes have been allocated

(O My contact details can be kept on a secure mailing list so I can be contacted in future to participate
in another similar study (you will be prompted to provide your email address at the end of this
survey)

Please select one of the following options:

O Yes, I agree to participate

O No, I do not want to participate
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Do you currently live in the Wellington region (including Wellington City, Upper and Lower Hutt, and Porirua)?

Yes No

O O

This survey will ask a number of questions about natural disasters. For the purpose of this research, a natural
disaster is an event or force of nature, such as an earthquake, flood, tsunami, landslide, wildfire, storm, and
volcanic eruption, which has severely negative consequences such as causing a lot of damage, injury, and/or

disruption to lifelines (e.g., roads, water, electricity, food and medical supplies).

Do you understand this definition?
Yes No

O O

Some of the questions you will see in this survey may seem to be similar, but they do ask for slightly different

thinking and are all important. Please read each question and the available responses carefully.

Please answer the following questions by selecting the response which best reflects your agreement with the

statement.
Strongly Strongly
disagree 2 3 4 5 6 agree
I plan to prepare for a natural disaster O O

I want to prepare for a natural disaster

I intend to prepare for a natural disaster

O O O

O O O O
O O O O
O O O O
O O O O
O O O O
O O O

I expect to prepare for a natural disaster
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Please answer the following questions by selecting the response which best reflects your opinion about the

statement.

Doing something complicated is:

Getting through a natural disaster better is:

Doing something life-saving is:

Doing something expensive is:

I think that preparing for natural disasters is:

Useless
Unimportant
Unnecessary

Pointless
Simple
Boring

Unpleasant

Rewarding

O

O O OOO0OO0O0

O O OOO0OO0O0O0

Extremely

O O OOO0OO0O0O0

bad

O

© OO

O O OOO0OO0O0O0
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© O O O

O O OOO0OO0O0O0

O O OOO0OO0O0O0

O O O O

Extremely
good

O

O O O O
O O OO
O O O O
© O O

Useful
Important
Necessary
Worthwhile
Complicated
Enjoyable
Pleasant

Unrewarding
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Please answer the following questions by selecting the response which best reflects your agreement with the

statement.
Strongly Strongly
disagree 2 3 4 5 6 agree
Preparing for a natural disaster will result in me @) O

and my home getting through a disaster better
It is complicated to prepare for a natural disaster
It is expensive to prepare for a natural disaster

I will feel like I'm doing something life-saving
if I prepare for a natural disaster

O O O

O O O O
©O OO O
©O OO O
©O OO O
©O OO O

O
@)
O

Most people who are important to me think that prepare for a natural disaster
I should 2 3 4 5 6 I should NOT

O O @) O O @) @)

Please answer the following questions by selecting the response which best reflects your agreement with the

statement.

Strongly Strongly
disagree 2 3 4 5 6 agree

It is expected of me that I prepare for a
natural disaster

O

I feel under social pressure to prepare for O
a natural disaster

© O O
O O O
O O O
O O O

People who are important to me want me @)
to prepare for a natural disaster
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Among the people who are important to you, how much agreement would there be that preparing for a natural
disaster is a good thing to do?

No A great deal of
agreement 2 3 - 5 6 agreement

O O O O O O O

How many of the people who are important to you do you think have prepared for a natural disaster?
None 2 3 4 5 6 All

O O O O O O O

Please answer the following questions by selecting the response which best reflects your agreement with the
statement. By 'prepared’, we mean having done a number of different actions for the event of a natural disaster,
not just one or two.

Strongly Strongly
disagree 2 3 4 5 6 agree
Most people who are important to me approve O O

of my preparing for a natural disaster

Most people like me approve of my preparing
for a natural disaster

The people in my life whose opinions I value
approve of my preparing for a natural disaster

Most people who are important to me have
prepared for a natural disaster

Most people like me have prepared for a natural
disaster

The people in my life whose opinions T value
have prepared for a natural disaster

O O O O O

O O O O 0O O
O O O O 0O O
O O O O 0O O
O O O O 0O O
O O O O 0O O
O O O O O
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Please answer the following questions by selecting the response which best reflects your agreement with the
statement.

Strongly Strongly
disagree 6 agree

(o]
(7%}
s

=il

My family and friends approve of my O O O O O O O

preparing for a natural disaster

When it comes to preparing for a

natural disaster, I want to do what my O O o O O O O

neighbours think I should do

When it comes to preparing for a

natural disaster, I want to do what other O O O O O O O

Wellingtonians think I should do

When it comes to preparing for a

natural disaster, I want to do what other O O O O O O O

New Zealanders think I should do

New Zealanders approve of my O O O O O O O

preparing for a natural disaster

Wellingtonians approve of my O O O O O O O

preparing for a natural disaster

My neighbours approve of my O O O O O O O

preparing for a natural disaster

When it comes to preparing for a

natural disaster, I want to do what my @) @) @) O O O O

family and friends think I should do
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Please answer the following questions by selecting the response which best reflects your opinion about the

statement.
Definitely Definitely
false 2 3 4 3 6 true
Most New Zealanders have prepared o O

for a natural disaster

Most of my family and friends have
prepared for a natural disaster

a natural disaster

O O O O
O O O O
O O O O
O O O O
O O O O

Most Wellingtonians have prepared for @) O
Most of my neighbours have prepared O O
for a natural disaster

Please answer the following questions by selecting the response which best reflects your opinion about the
statement.

Very Not at
much 2 3 4 5 6 all

‘When it comes to preparing for a

natural disaster, how much do you want O O O O O O O

to be like your neighbours?

‘When it comes to preparing for a

natural disaster, how much do you want O O O O O O O

to be like other Wellingtonians?

‘When it comes to preparing for a

natural disaster, how much do you want O @ @) O @ O O

to be like other New Zealanders?

‘When it comes to preparing for a

natural disaster, how much do you want O O O O O O O

to be like your family and friends?
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How much control do you believe you have over preparing for a natural disaster?

No Complete
control 2 3 4 5 6 control

O O O O O @) O

Please answer the following questions by selecting the response which best reflects your agreement with the

statement.
Strongly Strongly
disagree 2 3 4 5 6 agree
If I wanted to I could prepare for a natural
disaster O O

My preparing for a natural disaster is up to
me

T am confident that I can prepare for a
natural disaster

The decision to prepare for a natural
disaster is beyond my control

It is mostly up to me whether or not I
prepare for a natural disaster

O O O O O
O O O O O
O O O O O
O O O O O
O O O O O

O
O
O
@)

O O O O

For me to prepare for a natural disaster is...

Definitely Definitely
impossible 2 3 4 5 6 possible

O O O O O O O

For me to prepare for a natural disaster is...

Extremely Extremely
easy 2 3 4 5 6 difficult

O O O O O O O
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Please answer the following questions by selecting the response which best reflects your opinion of the

likelihood of the statement.

In the next month, I will have the money to prepare
for a natural disaster

In the next month, I will make the effort to prepare
for a natural disaster

In the next month, I will have the time to prepare
for a natural disaster

In the next month, T will think about preparing for
a natural disaster

Extremely
unlikely

O

O
O
O

N

O O O O

O O O O

O O O O

O O O O

6

O O O O

Extremely
likely

O

O
O
O

Please answer the following questions by selecting the response which best reflects your agreement with the

statement.

Having enough money would make me more likely
to prepare for a natural disaster

Having the time would make me more likely to
prepare for a natural disaster

Thinking about preparing would make me more
likely to prepare for a natural disaster

Making the effort to prepare for a natural disaster
would make me more likely to prepare
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~

O O O O

O O O O

O O O O

hn

O O O O

O O O O

Strongly
agree
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How likely is it that a natural disaster will occur where you live in the next five years?

Neither likely nor
Very unlikely Somewhat unlikely unlikely Somewhat likely Very likely

O O O O O

Suppose that a natural disaster has occurred in your area. How likely do you think it is that the following will

occur?
Neither
Very Somewhat likely nor Somewhat Very
unlikely unlikely unlikely likely likely
Major damage to public facilities (e.g., O O O O O

roads and parks) in your area

A prolonged disruption of your daily
life (work and other daily activities)

Supplies (electricity, communications,
water, etc.) will be interrupted

You and/or your family face a life-
threatening sitnation

O
O
O
O

O O O O
O O O O
O O O O
O O O O

Major damage to your
home/possessions

264



Appendices

Have you experienced natural events which didn't cause you harm or damage but made you feel scared or

vulnerable?

h
[=

None 2 3 4 Many

O O O O O O O

Have you or someone close to you been harmed in a past natural disaster?

hn

Never 2 3 4 6 Severely

O O O O O O O

Have you or someone close to you suffered damage to your home or possessions in a past natural disaster?

No A lotof
3 4 damage

hn
[=]

]

damage

O O O O O O O

During the past month, how much preparation have you done for a natural disaster?

None 2 3 4 5 6 A lot

O O O O O O O
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Please indicate which of these preparations you or someone in your household have made for the specific
purpose of a natural disaster. If vou've done one of these in the past but can no longer benefit from it (e.g..
stored food years ago which you've since thrown out) please respond Wo'. If you have done part of the action

(e.g., purchased a torch but not a battery-powered radio) please respond Partly’.

Not
Yes No Partly Unsure applicable
Store water O O O O O
Store enough emergency supplies to help others not
in my household O O O O O
Purchase natural disaster insurance O O O O O
Make an emergency plan (e.g., knowing where to
meet family) O O O O O
Identify people in my neighbourhood who need
checking up on in the event of a natural disaster o O O o O
Store non-perishable food o o o o o
Not
Yes No Partly Unsure applicable
Purchase a water tank O O O O

Fasten tall furniture to the wall

Strengthen my house/its foundations (or ask
landlord to do the same)

torch, radio, or gas cooker

Secure movable objects in my home (such as
computers and TVs)

Seek out information about the different natural
hazard risks posed to my home

O O O O 0O O

O
O
Purchase items to use if power is lost such as a @)
O
O

O O O O O
O O O O O
O O O O O

Yes No Partly Unsure applicable

Identify my local Community Emergency Hub so I
can volunteer in the event of a natural disaster O O O O O

Have the strength of my building checked (or ask
landlord to do the same) O o O O O

Make an emergency kit @ O @] O O
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Store supplies (such as plastic bags and toilet paper)
to use as an emergency toilet O O O O O
Ensure that heavy objects are stored on the floor and
at the bottom of cupboards O O O O O
Cloud-store important documents and/or photos on O O @) @) @)

an internet server

Are there any other actions you have taken specifically for the purpose of being more prepared for a natural

disaster? Please write in the text box below:

How old are you?

What is your gender?

O Male

(O Female
QO other:

With which ethnicity do you most strongly identify?

(O NZ European/Pakeha (O North American

O Asian (please specify) (O south/Latin American
QO Pasifika (O African (please specify)
O Maori (O Other (please specify)

(O European (please specify)
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What is the highest level of education you have completed?

(O secondary school incomplete

(O NCEA, School Cert, or other secondary school
qualification

O Polytechnic or Trade Certificate

(O Undergraduate degree

What is your annual income before tax?

(O Below $20,000

(O $20,000 to $29,999
(O $30.000 to $39,999
(O 540,000 to $49,999
(O $50,000 to $59,999

(O $60.000 to $69,999

(O Postgraduate degree

(O Masters degree

O Doctorate

(O $70.000 to $79,999
(O $80,000 to $89,999
(O $90.000 to $99,999
(O s100,000+

(O Prefer not to say

Does your (collective family) income cover your household costs?

O No, costs are considerably higher
O No, costs are slightly higher

O Yes, income and costs are similar
O Yes, with a small surplus

O Yes, comfortably

Which suburb of Wellington do vou live in?
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What is your current living situation?

Parents' home
Home you own
Renting

Social housing

Hostel/Halls of residence

ONONONORON®)

Other

Which of these options best describe your housing situation?

(O House (free-standing)

(O Unit/flat (joined to another unit/flat)

(O Apartment in multi-level building

O Moveable dwelling, for example, caravan, boat, tent etc

O other, please specify
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Application ID Number: 000026244
Thank you for participating in this survey.

This study examines natural hazard preparation in Wellington. It explores the different barriers that might
contribute to people not preparing, as well as other related factors such as experience of natural hazards and
perceived hazard risk. One goal of this survey is to understand the reasons why people do and do not prepare for
natural hazards in Wellington. This will help us to understand what thoughts need to be targeted so that we can

increase preparation behavior.

We are also interested in whether people think about natural hazards and natural disasters in different ways.
There are two versions of this survey, each using one of the different terms. Understanding the effect of these

words, if there is an effect, can help us to make communications more effective.

This survey assessed your attitudes towards natural hazard preparation, your perception of social norms (is
natural hazard preparation common and desirable in your social groups), as well as whether you think you have
control over your own natural hazard preparation. The information we collect in this survey will help us to

understand if we should target these factors to purposefully increase natural hazard preparation.

We hope that the information collected in this survey will help us to construct interventions to encourage
Wellingtonians to prepare more for natural hazards. Should these interventions be successful, they can then be
applied to a wider population through advising and working with relevant organizations such as the EQC, Civil

Defence, and local councils.

This research was approved by the School of Psychology Human Ethics Committee under delegated authority of
Victoria University of Wellington’s Human Ethics Committee (application number: 000026244, convenor: Prof.
Paul Jose).

Thank you again for participating in this research.
Lauren Vinnell
PhD Student

School of Psychology

Victoria University of Wellington
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Appendix 5.A: Study 3 invitation

To whom it may concern,

You have been randomly chosen to participate in a survey being conducted by a team
at Victoria University of Wellington’s School of Psychology. We are interested in
understanding why people in Wellington do and do not prepare for natural hazards. At
the bottom of this page, you will find a link which will take you to the survey.

We think this survey will take about 15 minutes to answer, and if you complete it you’ll
have the option to go into the draw for one of three $100 supermarket gift cards. You’ll
also help us to understand how we can best encourage people in Wellington to prepare
for natural hazards.

Thank you for considering participating in this research. If you have any questions,
please feel free to contact one of the research team below.

If you would like to participate, please type the following into a web browser on any
Internet-enabled device: https://tinyurl.com/y27munyg

Many thanks,
Lauren Vinnell A. Prof Taciano Milfont Prof. John McClure
PhD Student Primary Supervisor Secondary Supervisor
Email: Email: Email:

lauren.vinnell@vuw.ac.nz  taciano.milfont@vuw.ac.nz  john.mcclure@vuw.ac.nz
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Appendix 5.B: Study 3 Time 1 information sheet

Application ID Number: 000026244

. A.Prof. Taciano Milfont Prof. John McClure
Lauren Vinnell Primary Supervisor Secondary Supervisor
PhD Student . .y P . ySup
i Email: Email:
Email: . . .
lauren.vinnell@vuw.ac.nz taciano.milfont@vuw.ac.nz john.mcclure@vuw.ac.nz
' . Phone: (04) 463 6398 Phone: (04) 463 6047

What is the purpose of this research?

e This research will help us to understand why people in Wellington do and do not prepare for
natural hazards, including their beliefs about whether it's a common and approved behaviour.

Who is conducting the research?

e We are a team of researchers in the School of Psychology at Victoria University of
Wellington. PhD student Lauren Vinnell is leading this project. Associate Professor Taciano
Milfont and Professor John McClure are supervising. This research has been approved by the
School of Psychology Human Ethics Committee under delegated authority of Victoria
University of Wellington’s Human Ethics Committee (application number: 000026244,
convenor: Prof. Paul Jose).

What is involved if you agree to participate?

e If you agree to participate in this study, you will complete a short survey where you will
respond to a range of different questions such as “How much control do you believe you have
over preparing for a natural hazard?” as well as letting us know what preparations you've made,
and whether you intend to do more.

e Some questions will ask you about your previous or potential future experiences of natural
hazards which might cause emotional discomfort such as “Have you or someone close to you
been harmed in a past natural hazard?”. You do not have to answer these questions if you are
concerned about how they will make you feel.

¢ \We will also ask you for some demographic information e.g., age, education, ethnicity. This
is so that we can have a deeper understanding of the additional factors that may impact on
natural hazard preparation.

¢ \We anticipate that the survey will take you about 15 minutes to complete.

e During the research you are free to withdraw at any point before your survey has been
completed.
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¢ As a token of appreciation, you will be given the opportunity to go into the draw for one of
three $100 supermarket gift cards.

Privacy and Confidentiality
e This survey is completely confidential.

e Digital copies of your responses will be kept for five years after the publication of this
research at which point they will then be destroyed. On the first page, you can request your
survey responses be destroyed as soon as the data has been extracted.

e In accordance with the requirements of some scientific journals and organizations,
information from your survey that does not identify you may be shared with other researchers.

¢ An electronic version of the data used for analyses will remain indefinitely in the custody of
the researchers at Victoria University of Wellington. This data will not contain any identifying
information.

e At the end of the survey, you will have the option to provide your email address to enter the
prize draw for one of three $100 supermarket gift cards. This information will be kept separate
from the survey data so that your responses cannot be linked to you. Email addresses will be
held securely on a password-protected database and destroyed immediately after prizes have
been allocated (approximately 2 months after the survey closes). Any other identifying
information will be destroyed once the dataset has been collated.

¢ On the first page, you will be asked to consent to participate in this study. You will also be
asked if you’d like to join a mailing list to receive a follow-up survey in one month's time. This
survey will be much shorter, and completing it will give you a second entry into the prize draw.
This follow-up survey is very important to understand why people do and do not prepare for
natural hazards. If you agree to this, your contact details will be entered into a spreadsheet
which will be stored indefinitely on a password-protected University computer. You can
contact any of the research team at any time to have your details removed from this list if you
change your mind. This information will not be included in the data and will not be shared with
anyone outside of the research team.

What happens to the information that you provide?

e The overall findings will form part of a PhD thesis, and/or be published in scientific journals,
presented at academic conferences, and/or grant applications.

If you would like to know the results of this study, they will be available approximately
November, 2019 through A.Prof Taciano Milfont’s research lab  website
(www.vuwenvironmentallab.wordpress.com).

Thank you for considering participation in this research.
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Appendix 5.C: Study 3 Time 1 survey

Understanding why people in Wellington prepare for natural hazards
Thank you for considering taking part in this short survey.

The purpose of this research is to understand why people in Wellington do or do not prepare for natural hazards.
You don't need to have done any preparation yourself, just read the following questions carefully and give the
answer which best reflects your opinion. Please try to answer all of the questions. In order to complete this
survey you must be currently living in Wellington and be 18 years of age or older.

The survey is completely confidential, so your responses cannot be identified. We anticipate that this research
will take you about 15 minutes to complete. At the end, you'll have the chance to go into the prize draw for one

of three $100 supermarket gift cards.

As part of this research, we are also running a follow-up survey one month after we receive the responses to the
first survey. This survey will be much shorter (approximately 5 minutes), and is very important to help us
understand why people prepare for natural hazards. If vou complete this second survey, you will receive another
entry into the prize draw.

If vou would like to know more about the study before proceeding, please click here.

I have read the information above and hereby give my consent to participate in this research. By participating I
confirm that I am over the age of 18 and live in Wellington. I understand that my responses will be kept
confidential and that I can withdraw from the study at any point. I understand that some identifying information
will be used to collate the data from this research, at which point it will then be destroyed unless I specify
otherwise below. All identifying information will either be destroyed or stored securely, as explained in the
information sheet and in accordance with the option you choose below. Your contact details (e.g., email address)

will ONLY potentially be re-used beyond this study if you select the fourth of the following options.
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Please select one of the following options:

(O 1want my survey responses and all identifying information destroyed as soon as the data has been
extracted

(O My survey responses can be kept for five years but I want all identifying information destroyed
immediately after prizes have been allocated

(O My contact details can be used to send me a short follow-up survey approximately one month after
I send back this survey (you will be given the option to enter your email address to receive the
second survey), after which I want my identifying information destroyed

(O My contact details can be kept on a secure mailing list so I can be contacted in future to participate
in another similar study, including the one-month follow-up survey

Please select one of the following options:

Yes, I agree to participate No, I do not want to participate

O O

Do you currently live in the Wellington region (including Wellington City, Upper and Lower Hutt, and Porirua)?

Yes No

O O

Are you 18 years of age or older?

Yes No

O O
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hazard is a process or force of nature, such as an earthquake, flood, tsunami, landslide, wildfire, storm, and

volcanic eruption, which has the potential to cause negative consequences such as damage, injury, and/or

disruption to lifelines (e.g., roads, water, electricity, food and medical supplies).

Do you understand this definition?

Yes

O

O

Some of the questions you will see in this survey may seem to be similar, but they do ask for slightly different

thinking and are all important. Please read each question and the available responses carefully.

Please answer the following questions by selecting the response which best reflects your agreement with the

statement.
Strongly
disagree
I expect to prepare for a natural hazard O

I want to prepare for a natural hazard

I intend to prepare for a natural hazard

O O O

I plan to prepare for a natural hazard

-

O O O O
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Please answer the following questions by selecting the response which best reflects your opinion about the

statement.
Extremely Extremely
bad 2 3 4 5 6 good
Doing something fun is: O @)

Doing something complicated is:
Doing something life-saving is:
Doing something expensive is:

Getting through a natural hazard event better is:

O O O O O

O OO O O O
O OO O O O
O OO O O O
O OO O O O
O OO O O O
O O O O O

Doing something rewarding is:

I think that preparing for natural hazards is:

Useless OO O0O0000O us
Unimportant O O O O O O O 1mportant
Unnecessey O O O O O O O Necessary

pointless O O O O O O O  Worthwhile

simple O O O O O O O complicated

Boring O O O O O O O  Enjoyable
Unpleasant O O O O O O O  Ppleasant

Rewardng O O O O O O O  uvnrewarding
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Please answer the following questions by selecting the response which best reflects your agreement with the

statement.
Strongly Strongly
disagree 2 3 4 5 6 agree
Preparing for a natural hazard will result in me and O O

my home getting through a hazard event better
It is complicated to prepare for a natural hazard

Preparing for a natural hazard can be a rewarding
experience

Preparing for a natural hazard can be a fun
experience

It is expensive to prepare for a natural hazard

O O O 0O O

O O O O O O
O O O O O O
O O O O O O
O O O O O O
O O O O O O
O O O 0O O

I will feel like I'm doing something life-saving if I
prepare for a natural hazard
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Among the people who are important to you, how much agreement would there be that preparing for a natural
hazard is a good thing to do?

No A great deal of
agreement 2 3 - 5 6 agreement

O O O O O O O

Please answer the following questions by selecting the response which best reflects your agreement with the
statement. By 'prepared’, we mean having done a number of different actions for the event of a natural hazard,

not jUSt one or two.

Strongly Strongly
disagree 2 3 4 5 6 agree
Most people like me have prepared for a O @)

natural hazard

Most people who are important to me have
prepared for a natural hazard

Most people like me approve of my
preparing for a natural hazard

The people in my life whose opinions I value
have prepared for a natural hazard

Most people who are important to me
approve of my preparing for a natural hazard

O O O O O

©c O O O O O
O O O O O O
O O O O O O
©c O O O O O
O O O O O O
O O O O O

The people in my life whose opinions I value
approve of my preparing for a natural hazard

How many of the people who are important to you do you think have prepared for a natural hazard?

None 2 3 4 5 6 All

O O O O O O O

279



Appendices

Please answer the following questions by selecting the response which best reflects your agreement with the

statement.
Strongly Strongly
disagree 2 3 4 5 6 agree
When it comes to preparing for a natural hazard, I want O @)

to do what my neighbours think I should do

When it comes to preparing for a natural hazard, I want
to do what my family and friends think I should do

Wellingtonians approve of my preparing for a natural
hazard

New Zealanders approve of my preparing for a natural
hazard

When it comes to preparing for a natural hazard, I want
to do what other New Zealanders think I should do

My family and friends approve of my preparing for a
natural hazard

My neighbours approve of my preparing for a natural
hazard

o 0O O O O O O

o O O O O O O O
O O O O O O O O
O O O O O O O O
O O O O O O O O
O O O O O O O O
o O O O O O O

When it comes to preparing for a natural hazard, I want
to do what other Wellingtonians think I should do
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Please answer the following questions by selecting the response which best reflects your opinion about the

statement.

Most New Zealanders have prepared for a
natural hazard

Most of my neighbours have prepared for a
natural hazard

Most Wellingtonians have prepared for a
natural hazard

Most of my family and friends have
prepared for a natural hazard

Definitely
false

O

O
O
O

O O O O

O O O O

O O O O

Lh

O O O O

O O O O

Definitely
true

O

O
O
O

Please answer the following questions by selecting the response which best reflects your opinion about the

statement.

When it comes to preparing for a natural
hazard, how much do you want to be like
vour neighbours?

When it comes to preparing for a natural
hazard, how much do you want to be like
other Wellingtonians?

When it comes to preparing for a natural
hazard, how much do you want to be like
vour family and friends?

When it comes to preparing for a natural
hazard, how much do you want to be like
other New Zealanders?

Very
much

O
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For me to prepare for a natural hazard is...

Extremely Extremely
easy 2 3 4 5 6 difficult

O O O O O O O

Please answer the following questions by selecting the response which best reflects your agreement with the

statement.
Strongly Strongly
disagree 2 3 4 5 6 agree
If I wanted to I could prepare for a O ®

natural hazard

The decision to prepare for a natural
hazard is beyond my control

I am confident that I can prepare for a
natural hazard

It is mostly up to me whether or not I
prepare for a natural hazard

My preparing for a natural hazard is up to
me

O O O O

O O O 0O O
O O O 0O O
O O O O O
O O O 0O O
O O O 0O O
O O O O

For me to prepare for a natural hazard is...

Definitely Definitely
impossible 2 3 4 5 6 possible

O O O O O O O

How much control do you believe you have over preparing for a natural hazard?

No Complete
control 2 3 4 5 6 control

O O O O O O O
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Please answer the following questions by selecting the response which best reflects your opinion of the

likelihood of the statement.

In the next month, I will have the money to
prepare for a natural hazard

In the next month, I will make the effort to
prepare for a natural hazard

In the next month, I will have the time to
prepare for a natural hazard

In the next month, I will think about
preparing for a natural hazard

Extremely
unlikely

O

O
O
O

O O O O

3 - 5 6

O O O O
O O O O
O O O O
O O O O

Extremely
likely

O

O
O
O

Please answer the following questions by selecting the response which best reflects your agreement with the

statement.

Having the time would make me more likely
to prepare for a natural hazard

Making the effort to prepare for a natural
hazard would make me more likely to prepare

Thinking about preparing would make me
more likely to prepare for a natural hazard

Having enough money would make me more
likely to prepare for a natural hazard

Strongly
disagree

O

O O O

O O O O

o
=
Y

=]

O O O O
O O O O
O O O O
O O O O

During the past month, how much preparation have you done for a natural hazard event?

None 2 3

O O O

4

O
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Please indicate which of these preparations you or someone in your household have made for the specific
purpose of a natural hazard. If you've done one of these in the past but can no longer benefit from it (e.g.,
stored food years ago which you've since thrown out) please respond 'Wo'. If you have done part of the action
(e.g., purchased a torch but not a battery-powered radio) please respond "Partly’.

Not
Yes No Partly Unsure applicable

O O O

Obtain a fire extinguisher for my household @)

Identify people in my neighbourhood who need
checking up on in a natural hazard event

Store enough emergency supplies to help others
not in my household

Make sure that my house is insured for damage
caused by natural hazards

Identify my local Community Emergency Hub
so I can volunteer in a natural hazard event

Have the strength of my building checked (or
ask landlord to do the same)

Make an emergency plan (e.g., knowing where
to meet family)

O O O O O O
O O O O O 0O O
O O O O 0O O
O O O O 0O O
O O O O 0O O

o
2
(=]

= Partly Unsure applicable

Ensure that heavy objects are stored on the
floor and at the bottom of cupboards O O O

Store non-perishable food

Secure movable objects in my home (such as
computers and TVs)

Seek out information about the different natural
hazard risks posed to my home

Strengthen my house/its foundations (or ask
landlord to do the same)

Cloud-store important documents and/or photos
on an internet server

O O O O O O O
O O O O O O O
O O O O O O
o O O O O O
o O O O O O

Store supplies (such as plastic bags and toilet
paper) to use as an emergency toilet
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Not
Yes No Partly Unsure applicable

Purchase items to use if power is lost such as a
torch, radio, or gas cooker

O O O
Fasten tall furniture to the wall

Make an emergency kit

Store water

OO0 OO0 O
OO0 OO0 O
O O O O
O O O O
O O O O

Purchase a water tank

Are there any other actions you have taken specifically for the purpose of being more prepared for a natural
hazard? Please write in the text box below:

Have you or someone close to you suffered damage to your home or possessions in a natural hazard event in the
past?

No A lotof
damage 2 3 4 5 6 damage

O O O O O O O

Have you or someone close to you been harmed in a natural hazard event in the past?

Never 2 3 4 5 6 Severely

O O O O O O O

Have you experienced natural events which didn't cause you harm or damage but made you feel scared or
vulnerable?

I3
L¥¥]
=
L
=]

None Many

O O O O O O O
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How old are you?

What is your gender?

O Male

O Female
QO other:

With which ethnicity do you most strongly identify?

(O NZ European/Pakeha (O North American

(O Asian (please specify) (O south/Latin American
O Prasifika (O African (please specify)
O Mazori (O Other (please specify)

O European (please specify)

What is the highest level of education you have completed?

(O secondary school incomplete O Postgraduate degree

(O NCEA., School Cert, or other secondary school (O Masters degree
qualification

(O Polytechnic or Trade Certificate (O Doctorate

(O Undergraduate degree
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Application ID Number: 000026244
Thank you for participating in this survey.

This study examines natural hazard preparation in Wellington. It explores the different barriers that might
confribute to people not preparing, as well as other related factors such as experience of natural hazards. One
goal of this survey is to understand the reasons why people do and do not prepare for natural hazards in
Wellington. This will help us to understand what thoughts need to be targeted so that we can increase preparation

behavior.

This survey assessed your atfitudes towards natural hazard preparation, your perception of social norms (is
natural hazard preparation common and desirable in your social groups), as well as whether you think you have
control over your own natural hazard preparation. The information we collect in this survey will help us to

understand if we should target these factors to purposefully increase natural hazard preparation.

We hope that the information collected in this survey will help us to construct interventions to encourage
Wellingtonians to prepare more for natural hazards. Should these interventions be successful, they can then be
applied to a wider population through advising and working with relevant organizations such as the EQC, Civil

Defence, and local councils.

This research was approved by the School of Psychology Human Ethics Committee under delegated authority of
Victoria University of Wellington’s Human Ethics Committee (application number: 000026244, convenor: Prof.
Paul Jose).

Thank you again for participating in this research.
Lauren Vinnell
PhD Student

School of Psychology

Victoria University of Wellington
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Appendix 5.D: Study 3 Time 2 information sheet

Application ID Number: 000026244
. . Prof. John McClure

: A.Prof. Taciano Milfont i

Lauren Vinnell : : Secondary Supervisor
Primary Supervisor -
PhD Student o2 . Email: john.mcclure@vuw.
> . Email: taciano.milfont@vuw.

Email: lauren.vinnell@vuw. ac.nz

ac.nz ,
ac.nz Phone: (04) 463 6398 ggzge. (04) 463 5233 ext

What is the purpose of this research?

e This research will help us to understand why people in Wellington do and do not
prepare for natural hazards, including their beliefs about whether it's a common and
approved behaviour.

Who is conducting the research?

e \We are a team of researchers in the School of Psychology at Victoria University of
Wellington. PhD student Lauren Vinnell is leading this project. Associate Professor
Taciano Milfont and Professor John McClure are supervising. This research has been
approved by the School of Psychology Human Ethics Committee under delegated
authority of Victoria University of Wellington’s Human Ethics Committee (application
number: 000026244, convenor: Prof. Paul Jose).

What is involved if you agree to participate?

e If you agree to participate in this study, you will complete a short survey where you
will let us know what preparations you've made.

e \We anticipate that the survey will take you no more than 5 minutes to complete.

e During the research you are free to withdraw at any point before your survey has
been completed.

¢ As a token of appreciation, you will be given the opportunity to go into the draw for
one of three $100 supermarket gift cards.

Privacy and Confidentiality

e This survey is completely confidential.

e Digital copies of your responses will be kept for five years after the publication of this
research at which point they will then be destroyed. If in the previous survey you
requested that your survey responses be destroyed as soon as the data has been
extracted, that request will extend to this survey,

¢ In accordance with the requirements of some scientific journals and organizations,
information from your survey that does not identify you may be shared with other
researchers.

¢ An electronic version of the data used for analyses will remain indefinitely in the
custody of the researchers at Victoria University of Wellington. This data will not
contain any identifying information.

¢ At the beginning of the survey, you will be asked to provide your email address. This
is so that we can link your responses on this survey to your responses on the previous
survey. This is an important part of understanding why people prepare for natural
hazards. This identifying information will not be included in the collated dataset.
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What happens to the information that you provide?

e The overall findings will form part of a PhD thesis, and/or be published in scientific
journals, presented at academic conferences, and/or grant applications.

If you would like to know the results of this study, they will be available approximately
November, 2019 through A.Prof Taciano Milfont's research lab website
(www.vuwenvironmentallab.wordpress.com).

Thank you for considering participation in this research.
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Appendix 5.E: Study 3 Time 2 survey

Understanding why people in Wellington prepare for natural hazards

Thank you for considering taking part in this short survey, following up on the one you completed approximately

a month ago.

The purpose of this research is to understand why people in Wellington do or do not prepare for natural hazards.
You don't need to have done any preparation yourself, just read the following questions carefully and give the
answer which best reflects your opinion. Please try to answer all of the questions. In order to complete this

survey you must be currently living in Wellington and be 18 years of age or older.

The survey is completely confidential, so your responses cannot be identified. We anticipate that this research
will take yvou no more than 5 minutes to complete. If you complete this survey, you will receive an entry into

the prize draw for one of three S100 supermarket gift cards.

If you would like to know more about the study before proceeding, please click here.

I have read the information above and hereby give my consent to participate in this research. By participating I
confirm that I am over the age of 18 and live in Wellington. I understand that my responses will be kept
confidential and that I can withdraw from the study at any point. I understand that some identifying information

will be used to collate the data from this research, at which point it will then be removed from the data set.

Please select one of the following options:

Yes, | agree to participate No, | do not want to participate

O O
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Are you 18 years of age or older?

Yes No
O O

This survey will ask a number of questions about natural hazards. For the purpose of this
research, a natural hazard is a process or force of nature, such as an earthquake, flood,
tsunami, landslide, wildfire, storm, and volcanic eruption, which has the potential to cause

negative consequences such as damage, injury, and/or disruption to lifelines (e.g., roads,
water, electricity, food and medical supplies).

In the past month, how much preparation have you done for a natural hazard event?

None 2 3 4 5 6 A lot

O O O O O O O
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Please indicate which of these preparations you or someone in your household have made in the past
month for the specific purpose of a natural hazard. If you've done one of these in the past but can no longer
benefit from it (e.g., stored food years ago which you've since thrown out) please respond No'. If you have done

part of the action (e.g., purchased a torch but not a battery-powered radio) please respond 'Partly’".

Not
Yes No Partly Unsure applicable

O O O

Purchase items to use if power is lost such
as a torch, radio, or gas cooker

Seek out information about the different
natural hazard risks posed to my home

Obtain a fire extinguisher for my household

Purchase a water tank

O OO O O

Fasten tall furniture to the wall

O O OO0 O O

O
O
O
Store non-perishable food O
O
O
O

O O O OO O
O O O O O O

Have the strength of my building checked
(or ask landlord to do the same)

O

Not
Yes No Partly Unsure applicable

Make sure that my house is insured for
damage caused by natural hazards O O O O O
Store supplies (such as plastic bags and
toilet paper) to use as an emergency toilet O O O O O
Ensure that heavy objects are stored on
the floor and at the bottom of cupboards O O O O O
Store enough emergency supplies to help e O ® e O
others not in my household
Cloud-store important documents and/or ® O O O O

photos on an internet server

Identify people in my neighbourhood who

need checking up on in a natural hazard O O O O O
event
Secure movable objects in my home (such ® O O O O

as computers and TVs)
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Store water

Identify my local Community Emergency
Hub so | can volunteer in a natural hazard
event

Make an emergency plan (e.g., knowing
where to meet family)

Strengthen my house/its foundations (or
ask landlord to do the same)

Make an emergency kit

Yes

No

Partly

O

O

Appendices

Not

Unsure applicable

O

O

O

O

Are there any other actions you have taken in the past month specifically for the purpose
of being more prepared for a natural hazard? Please write in the text box below:

Would you like to receive an Earthquake Planning Guide? (If you select 'Yes', you'll be

provided a link on the next page)

Yes, I'd like an Earthquake Planning Guide

@)

No, | don't want an Earthquake Planning Guide
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In the past month, have you or someone close to you suffered damage to your home or
possessions in a natural hazard event?

No A lot of
damage 2 3 - 5 6 damage
O O O O O O O

In the past month, have you or someone close to you been harmed in a natural hazard
event?

Never 2 3 - 5 6 Severely

O O O O O O O

In the past month, have you experienced natural events which didn't cause you harm or
damage but made you feel scared or vulnerable?

None 2 3 - 5 6 Many

O O O O O O O
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Application ID Number: 000026244
Thank you for participating in this survey.

This study examines natural hazard preparation in Wellington. It explores the different barriers that
might contribute to people not preparing, as well as other related factors such as experience of
natural hazards and perceived hazard risk. One goal of this survey is to understand the reasons why
people do and do not prepare for natural hazards in Wellington. This will help us to understand what
thoughts need to be targeted so that we can increase preparation behavior.

The first survey assessed your attitudes towards natural hazard preparation, your perception of social
norms (is natural hazard preparation common and desirable in your social groups), as well as
whether you think you have control over your own natural hazard preparation. According to past
research, these factors predict behavioural intentions. To test whether people act on their intentions,
we need to measure intentions at one time point, and then measure behaviour at a later time. By
completing this second survey, you will help us to identify what might be important factors
contributing to people's preparation.

We hope that the information collected in this survey will help us to construct interventions to
encourage Wellingtonians to prepare more for natural hazards. Should these interventions be
successful, they can then be applied to a wider population through advising and working with
relevant organizations such as the EQC, Civil Defence, and local councils.

This research was approved by the School of Psychology Human Ethics Committee under delegated
authority of Victoria University of Wellington’s Human Ethics Committee (application number:
000026244, convenor: Prof. Paul Jose).

Thank you again for participating in this research.

Lauren Vinnell

PhD Student

School of Psychology

Victoria University of Wellington
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Appendix 6: Study 4 survey

On 18 October, 2018, the New Zealand ShakeOut earthquake drill was held nationwide
(www.shakeout.govt.nz). We are doing a post-ShakeOut follow-up survey and would like
to hear about your experiences of it, so we’'ve set up this online questionnaire that we’'d
like you to fill out for us. It won'’t take long — only about 15 minutes of your time. If you
haven't heard of, or didn't participate in ShakeOut we would still be interested in your
perspectives in this survey.

The findings from this survey will be used to help communities better understand and
prepare for future earthquakes.

All replies will be anonymous, and we will only report on general trends. You are not asked
to record your name. Filling in the survey implies that you are consenting to participate.
You should be 18 years or over to participate.

We want to thank you in advance for your cooperation. Your views are very important to
the success of this study, and we look forward to your response.

Regards,

Lauren Vinnell
Victoria University of Wellington

Julia Becker
Joint Centre for Disaster Research (Massey University, Wellington)

For further information, please contact Lauren Vinnell at lauren.vinnell@vuw.ac.nz

This project has been evaluated by peer review through Massey University, and judged to
be low risk. Consequently, it has not been reviewed by one of the University’s Human
Ethics Committees. The researchers named above are responsible for the ethical conduct
of this research.

If you have any concerns about the conduct of this research that you wish to raise with
someone other than the researchers, please contact Professor Craig Johnson, Director
(Research  Ethics), telephone (06) 356 9099 ext. 85271, or email
humanethics@massey.ac.nz
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Which region of New Zealand did you live in during the New Zealand ShakeOut drill on 18
October 20187

What should you do when you feel an earthquake and you are inside a building? (Please
state briefly)

What should you do if you feel an earthquake and you are outside? (Please state briefly)

Did you know about the New Zealand ShakeOut drill when it was held on 18 October
20187

Yes No

O O

Did you participate in the New Zealand ShakeOut earthquake drill held on 18 October
20187 (Note: this could include two weeks either side of the drill date)

Yes No

O O
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Did you drop, cover and hold for New Zealand ShakeOut 20187

Yes No

O O

If you did not drop, cover and hold, why not? (Tick all that apply)

[] Disability [] Did not have a place to [] Intended to, but forgot
drop, cover and hold (no
table or desk available)

[] Age (fragility) [] Did not know to do this [] Other (please specify)

[[] Embarrassment [] Acting as observer

Did you undertake any of the following activities as part of the New Zealand ShakeOut
20187 (Tick all that apply)

[] Participated in a relevant [] Made an emergency plan at [_] Did an exercise in
earthquake-related home (e.g., how to respond conjunction with the drill
meeting(s) after an earthquake)

[] Got preparedness items [] Made an emergency plan at [_] Didn't do any of the actions
organised at home work (e.g., how to respond listed
after an earthquake)

[] Got preparedness items [[] Made an emergency plan for [_] Had already done all of the

organised at work your community (e.g., how actions listed
to respond after an
earthquake)
[] Got preparedness items [] Carried out a tsunami [] Other (please specify)
organised as a community practice evacuation walk
(hTkoi)

[[] Helped others prepare

Do you think about how you would evacuate for a tsunami when you are not at home/work
(e.g., on holiday)?

Never Sometimes About half the time Most of the time Always

O O O O O
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Please answer the following questions even if you hadn't heard of, or did not participate in,
New Zealand ShakeOut 2018

Have you sought any information about earthquakes or preparing for emergencies since
New Zealand ShakeOut 2018 (or from the date of 18 October 2018, if you had not heard
of/participated in ShakeOut)?

Yes No

O O

What was the information you sought about? (Tick all that apply)
[] The 'science’ of earthquakes [] How to specifically prepare or plan for
earthquakes

[J What might happen in an earthquake (i.e. the [] Other (please specify)
impacts of an earthquake)

[J] How to prepare or plan for emergencies in
general

Where did you get that information from? (Tick all that apply)

[[] Emergency services [] GeoNet website [] Ministry of Civil [] Social media
(e.q., police, fire, (www.geonet.org.nz) Defence & Emergency (e.q.,
ambulance) Management Facebook,

Twitter)

[J EQC (including the  [] Insurance companies [_] New Zealand ShakeOut [] Internet (e.g.,
EQC website: website Google
www.eqc.govt.nz) (www.shakeout.govt.nz) search,

YouTube)

[] Family [] Local community [] Child's school [J workplace

members (e.g.,
friends, neighbours)

[[] Get Ready Get Thru [ ] Local council (e.g., [] Media (e.g., TV, radio, [] Other (please

website city, district, regional newspaper) specify)
(www.getthru.govt.nz) council)
[[] GNS Science [J Local Civil Defence
Emergency
Management
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Have you participated in any earthquake drills since New Zealand ShakeOut 2018 was
held?

Yes No

O @)

Have you practised drop, cover and hold during an earthquake drill since New Zealand
ShakeOut 20187

Yes No

O O

Have you undertaken the actions drop, cover and hold during a real earthquake since New
Zealand ShakeOut 20187

(O Yes, | did drop, cover and hold when an earthquake happened

(O No, I did not drop, cover and hold when an earthquake happened

(O Partly, | did drop, cover and hold for some earthquakes but not others
O I have not felt any earthquakes since 18 October 2018

Since New Zealand ShakeOut 2018 (or October 2018):

Once a
week or A few times Once a
more a month month Rarely Never

| think about
earthquake issues and
problems in my O O O O O
community
| talk about
earthquake problems O O ® O O

and issues with others
in my community

300



Appendices

Please describe the extent to which you agree or disagree with each of the following statements:
(Tick one option on each line)

Earthquakes are too
destructive to bother
preparing for

Earthquakes are going
to cause widespread
loss of life and property
whether we prepare for
them or not

If people make
preparations for
earthquakes they are
almost certain not to
work

There is nothing people
can do about
earthquakes, so there is
no point trying to
prepare for that
emergency

The way | look at it,
nothing is going to help
if there was an
earthquake

Strongl
agree

O

y

Neither
Agree iﬂ?gggrr;g
O O
O O
O O
O O
O O

How prepared do you think you are for a major earthquake?

Not prepared 2

O O

3
O

Moderately
prepared 5
O O

Disagree

O

O

Strongly
disagree

O

Very well
prepared

O

Think of an acquaintance (someone you know only slightly) who lives in New Zealand. How
prepared do you think they are for a major earthquake?

Not prepared 2

O O

Moderately
prepared 5
O O
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If a major earthquake were to occur in your region, how likely do you think it is that it would
cause:

Neither
likely
Very Moderately  Slightly nor Slightly Moderately Very

unlikely unlikely unlikely  unlikely likely likely likely
harm to you O O O O O O O
damage to your property O o o O O O O
harm to the acquaintance
you thought of when
answering the previous o O O O O O O
guestion
damage to the property of
the acquaintance you O O O O O O O

thought of

Some of the questions you will see in this section may seem to be similar, but they do ask for slightly
different thinking and are all important. Please read each question and the available responses

carefully.

Please answer the following questions by selecting the response which best reflects your agreement

with the statement.

Strongly Strongly
disagree 2 3 - 5 6 agree

| intend to prepare for earthquakes O O O O O O O

| expect to prepare for earthquakes O @) @ O O O @

| plan to prepare for earthquakes O O O O @) O O

| want to prepare for earthquakes O @) O O O O O
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| think that preparing for earthquakes is:

Useless O O O O O O O  Useful
Unimportant QO O O O O O O  Important
Unnecessay O O O O O O O  Necessary

Poinless O O O O O O O  Worthwhile

simpe O O O O O O O Ccomplicated

Boingg O O O O O O O Enjoyable
Unpleasant O O O O O O O Pleasant

Rewardng O O O O O O O  Unrewarding

Please answer the following questions by selecting the response which best reflects your
agreement with the statement. By 'prepared’', we mean having done a number of different
actions for the event of an earthquake, not just one or two.

Strongly Strongly
disagree 2 3 4 5 6 agree

The people in my life whose opinions |
value approve of my preparing for O
earthquakes

O
@)
@)
O
@)

O

Most people who are important to me
approve of my preparing for earthquakes

Most people like me have prepared for
earthquakes

The people in my life whose opinions |
value have prepared for earthquakes

Most people who are important to me
have prepared for earthquakes

O O O O O
O O O 0O O
O O O 0O O
O O O O O
O O O O O
O O O O O
O O O 0O O

Most people like me approve of my
preparing for earthquakes
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Among the people who are important to you, how much agreement would there be that
preparing for earthquakes is a good thing to do?

No A great deal
agreement 2 3 4 5 6 of agreement
O O O O O O O

How many of the people who are important to you do you think have prepared for
earthquakes?

None 2 3 4 5 6 All

O O O O O O O

Please answer the following questions by selecting the response which best reflects your

agreement with the statement.

Strongly Strongly
disagree 2 3 - 5 6 agree
If | wanted to | could prepare for
earthquakes O O O O O O O
| am confident that | can prepare for
earthquakes O O O O O O O
My preparing for earthquakes is up to
My O O O O O O O
It is mostly up to me whether or not |
prepare for earthquakes O O O O O O O
The decision to prepare for ® ® O e O ® e

earthquakes is beyond my control
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For me to prepare for earthquakes is...

Extremely Extremely
easy 2 3 4 5 B difficult
O O O O O O O

For me to prepare for earthquakes is...

Definitely Definitely
impossible 2 3 4 5 6 possible
O O O O O O O

How much control do you believe you have over preparing for earthquakes?

No Complete
control 2 3 4 5 6 control
O O O O O O O
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The following are things that can be done to minimise damage and disruption if an
earthquake occurs. In regard to your household, please record whether you: (Tick one

option on each line)

Considered the risk of
a major earthquake
when deciding to live
in the house that | live
in now

Fastened tall furniture
to the wall

Fastened my hot
water cylinder

Either strengthened
my chimney, or
satisfied myself that it
will probably not fall
down in a major
earthquake

Either strengthened
my house to increase
its earthquake
resistance, or satisfied
myself that it will
probably not fall down
in a major earthquake

Ensured that my roof
will probably not
collapse in a major
earthquake

Arranged the
cupboards so that
heavy objects are
stored at ground level

Had done
this before
New
Zealand
ShakeQut
2018

@)

Have done
this for or
since New
Zealand
ShakeOut
2018

O
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Ensured that objects
that contain water
have not been stored

on top of electrical ® O O O O

equipment (e.g. a pot
plant or fishbowl on
top of the
stereo/speakers)

Put aside spare plastic

bags and toilet paper

for use as an O O O O O
emergency toilet

Purchased or put ® ® ® ® ®

together a first aid kit

Made sure that my

house is insured for

damage caused by O O O O O
earthquakes
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The following are things that can be done to minimise damage and disruption if an
earthquake occurs. In regard to your household, please record whether you: (Tick one

option on each line)

Made a supply of
essential medicines
for illness or allergies

Obtained a working
battery radio (or
solar/dynamo
equivalent)

Obtained a working
battery torch (or
solar/dynamo
equivalent)

Secured moveable
objects in my home
(e.g., TV, computer)

Made sure that you
have access to an
alternative cooking
source (e.g., gas
barbecue)

Made a household
disaster/earthquake
emergency plan

Made a household

plan that covers where
the family should meet

if an earthquake
occurs during the day

Obtained a working
fire extinguisher

Had done
this before
New
Zealand
ShakeOut
2018

O

Have done
this for or
since New
Zealand
ShakeOut
2018

O
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Obtained spare

batteries for the

appliances | might O O O O O
need to use

Checked the

contents/operation of

my emergency O O O @) O
supplies at least every

six months

Stored at least 7 days

supply of dehydrated O @) O O O

or canned food

Carried out a practice

tsunami evacuation O @) @) O @)

walk (hikoi)
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If you feel you have increased your preparedness since October 2018, please describe the
extent to which you agree or disagree with each of the following statements: (Tick one
option on each line)

Neither
Strongly agree nor Strongly
agree Agree disagree Disagree disagree

NZ ShakeOut influenced my
increase in preparedness O O O O O
An earthquake | experienced
influenced my increase in O O O O O
preparedness
An earthquake that someone
| know was involved in
influenced my increase in O O O O O
preparedness
An earthquake that | learned
about through the media
influenced my increase in O O O O O
preparedness
Another event or factor
influenced my increase in
preparedness (please O O O O O

specify)
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How old are you?

What is your gender?

O Male
(O Female

(O Gender diverse

With which ethnicity do you most strongly identify?

(O NZ European/Pakeha (O North American

(O Asian (please specify) (O South/Latin American
QO Pasifika O African (please specify)
O Maori (O Other (please specify)

(O European (please specify)

What is the highest level of education you have completed?

(O Secondary school incomplete O Postgraduate degree

(O NCEA, School Cert, or other secondary (O Masters degree
school qualification

(O Polytechnic or Trade Certificate O Doctorate

(O Undergraduate degree

Thank you for completing this survey. By understanding the role of the New Zealand
ShakeOut drill in assisting with response and preparedness for earthquakes, more
effective earthquake education can be created.
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